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A.1 Aircraft Noise Terminology

Noise is a complex physical quantity. The properties, measurement, and presentation of noise involve
specialized terminology that can be difficult to understand. To provide a basic reference on these
technical issues, this section introduces fundamentals of noise terminology, the effects of noise on
human activity, and noise propagation.

A.1.1 Introduction to Noise Terminology

Analyses of potential impacts from changes in aircraft noise levels rely largely on a measure of
cumulative noise exposure over an entire calendar year, expressed in terms of a metric called the day-
night average sound level (DNL). However, DNL does not provide an adequate description of noise for
many purposes. A variety of measures, which are further described in subsequent subsections, are
available to address essentially any issue of concern, including:

e Sound Pressure Level (SPL) and the decibel (dB)
e A-Weighted Decibel (dBA)

e Maximum A-Weighted Sound Level (Lmax)

e Time Above (TA)

e Sound Exposure Level (SEL)

e Equivalent A-Weighted Sound Level (Leg)

e Day-Night Average Sound Level (DNL)

A.1.2 Sound Pressure Level, SPL, and the Decibel, dB

All sounds come from a sound source—a musical instrument, a voice speaking, an airplane passing
overhead. It takes energy to produce sound. The sound energy produced by any sound source travels
through the air in sound waves—tiny, quick oscillations of pressure just above and just below
atmospheric pressure. The ear senses these pressure variations and, with much processing in our brain,
translates them into “sound.”

Our ears are sensitive to a wide range of sound pressures. The loudest sounds that we can hear without
pain contain about one million times more energy than the quietest sounds we can detect. To allow us
to perceive sound over this very wide range, our ear/brain “auditory system” compresses our response
in a complex manner, represented by a term called sound pressure level (SPL), which we express in units
called decibels (dB).

Mathematically, SPL is a logarithmic quantity based on the ratio of two sound pressures, the numerator
being the pressure of the sound source of interest (Psource), and the denominator being a reference
pressure (Preference).

P
Sound Pressure Level (SPL) = 20* Log| —2““— |dB

reference

! The reference pressure is approximately the quietest sound that a healthy young adult can hear.

A3



Appendix A
Burlington International Airport Part 150 Update

The logarithmic conversion of sound pressure to SPL means that the quietest sound that we can hear
(the reference pressure) has a sound pressure level of about 0 dB, while the loudest sounds that we
hear without pain have sound pressure levels of about 120 dB. Most sounds in our day-to-day
environment have sound pressure levels from about 40 to 100 dB2.

Because decibels are logarithmic quantities, we cannot use common arithmetic to combine them. For
example, if two sound sources each produce 100 dB operating individually, when they operate
simultaneously, they produce 103 dB, not the 200 dB we might expect. Increasing to four equal sources
operating simultaneously will add another 3 dB of noise, resulting in a total SPL of 106 dB. For every
doubling of the number of equal sources, the SPL goes up another 3 dB.

If one noise source is much louder than another is, the louder source "masks" the quieter one and the
two sources together produce virtually the same SPL as the louder source alone. For example, a 100 dB
and 80 dB sources produce approximately 100 dB of noise when operating together.

|ll

Two useful “rules of thumb” related to SPL are worth noting: (1) humans generally perceive a six to 10
dB increase in SPL to be about a doubling of loudness,® and (2) changes in SPL of less than about 3 dB for
any particular sound are not readily detectable outside of a laboratory environment.

A.1.3 A-Weighted Decibel

An important characteristic of sound is its frequency, or "pitch.” This is the per-second oscillation rate of
the sound pressure variation at our ear, expressed in units known as Hertz (Hz).

When analyzing the total noise of any source, acousticians often break the noise into frequency
components (or bands) to consider the “low,” “medium,” and “high” frequency components. This
breakdown is important for two reasons:

e Qur ear is better equipped to hear mid and high frequencies and is least sensitive to lower
frequencies. Thus, we find mid- and high-frequency noise more annoying.

e Engineering solutions to noise problems differ with frequency content. Low-frequency noise
is generally harder to control.

The normal frequency range of hearing for most people extends from a low of about 20 Hz to a high of
about 10,000 to 15,000 Hz. Most people respond to sound most readily when the predominant
frequency is in the range of normal conversation, typically around 1,000 to 2,000 Hz. The acoustical
community has defined several “filters,” which approximate this sensitivity of our ear and thus, help us
to judge the relative loudness of various sounds made up of many different frequencies.

The so-called "A" filter (“A weighting”) generally does the best job of matching human response to most
environmental noise sources, including natural sounds and sound from common transportation sources.
A-weighted decibels are abbreviated dBA. Because of the correlation with our hearing, the U. S.
Environmental Protection Agency (EPA) and nearly every other federal and state agency have adopted

2 The logarithmic ratio used in its calculation means that SPL changes relatively quickly at low sound pressures and more slowly at high
pressures. This relationship matches human detection of changes in pressure. We are much more sensitive to changes in level when the SPL is
low (for example, hearing a baby crying in a distant bedroom), than we are to changes in level when the SPL is high (for example, when listening
to highly amplified music).

3 A “10 dB per doubling” rule of thumb is the most often used approximation.
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A-weighted decibels as the metric for use in describing environmental and transportation noise. Figure

A-1 depicts A-weighting adjustments to sound from approximately 20 Hz to 10,000 Hz.

Relative Response (dB)

10

2 ® g0 * ® 1000 2

Frequency (Hz)

Figure A-1. A-Weighting Frequency Response

10,000

Source: Extract from Harris, Cyril M., Editor, “Handbook of Acoustical Measurements and Control,” McGraw-Hill, Inc., 1991, pg.

5.13; HMMH

As the figure shows, A-weighting significantly de-emphasizes noise content at lower and higher
frequencies where we do not hear as well, and has little effect, or is nearly "flat,” in for mid-range
frequencies between 1,000 and 5,000 Hz. All sound pressure levels presented in this document are A-
weighted unless otherwise specified.
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Figure A-2 shows representative A-weighted levels for many common sounds.

Common Outdoor Noise Level Common Indoor
Sound Levels dB Sound Levels
110 Rock Band
Commercial Jet Flyover at 1000 Feet
100
Inside Subway Train (New York)
Diesel Truck at 50 Feet 90
Food Blender at 3 Feet
80
Air Compressor at 50 Feet Shouting at 3 Feet
70
Lawn Tiller at 50 Feet
Normal Speech at 3 Feet
60
Quiet Urban Daytime 50
Dishwasher Next Room
Quiet Urban Nighttime 40 Small Theater, Large Conference Room
(Background)
Quiet Suburban Nighttime A
Quiet Rural Nighttime Bedroom at Night
20 Concert Hall (Background)
10 )
Threshold of Hearing

Figure A-2. A-Weighted Sound Levels for Common Sounds
Source: HMMH

A.1.4 Maximum A-Weighted Sound Level, Lmax

An additional dimension to environmental noise is that A-weighted levels vary with time. For example,
the sound level increases as a car or aircraft approaches, then falls and blends into the background as
the aircraft recedes into the distance. The background or “ambient” level continues to vary in the
absence of a distinctive source, for example due to birds chirping, insects buzzing, leaves rustling, etc. It
is often convenient to describe a particular noise "event" (such as a vehicle passing by, a dog barking,
etc.) by its maximum sound level, abbreviated as Lmax.

Figure A-3 depicts this general concept, for a hypothetical noise event with an Lyax of approximately 102
dB.
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Figure A-3. Variation in A-Weighted Sound Level over Time and Maximum Noise Level
Source: HMMH

While the maximum level is easy to understand, it suffers from a serious drawback when used to
describe the relative “noisiness” of an event such as an aircraft flyover; i.e., it describes only one
dimension of the event and provides no information on the event’s overall, or cumulative, noise
exposure. In fact, two events with identical maximum levels may produce very different total exposures.
One may be of very short duration, while the other may continue for an extended period and be judged
much more annoying.

The next section introduces a measure that accounts for this concept of a noise "dose," or the
cumulative exposure associated with an individual “noise event” such as an aircraft flyover.

A.1.5 Sound Exposure Level, SEL

The most commonly used measure of cumulative noise exposure for an individual noise event, such as
an aircraft flyover, is the Sound Exposure Level, (SEL). SEL is a summation of the A-weighted sound
energy over the entire duration of a noise event. SEL expresses the accumulated energy in terms of the
one-second-long steady-state sound level that would contain the same amount of energy as the actual
time-varying level.

SEL provides a basis for comparing noise events that generally match our impression of their overall
“noisiness,” including the effects of both duration and level. The higher the SEL, the more annoying a
noise event is likely to be. In simple terms, SEL “compresses” the energy for the noise event into a single
second. Figure A-4 depicts this compression, for the same hypothetical event shown in Figure A-3. Note
that the SEL is higher than the Lyax.
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Figure A-4. Graphical Depiction of Sound Exposure Level
Source: HMMH

The “compression” of energy into one second means that a given noise event’s SEL will be a higher
numerical value than its Lma if the event lasts longer than one second. For most aircraft flyovers, SEL is
roughly five to 12 dB higher than Lnax. Adjustment for duration means that relatively slow and quiet
propeller aircraft can have the same or higher SEL than faster, louder jets, which produce shorter
duration events.

A.1.6 Equivalent A-Weighted Sound Level, Leq

The Equivalent Sound Level, abbreviated Leg, is @ measure of the exposure resulting from the
accumulation of sound levels over a particular period of interest; e.g., one hour, an eight-hour school
day, nighttime, or a full 24-hour day. Leq plots for consecutive hours can help illustrate how the noise
dose rises and falls over a day or how a few loud aircraft significantly affect some hours.

Leq may be thought of as the constant sound level over the period of interest that would contain as
much sound energy as the actual varying level. It is a way of assigning a single number to a time-varying
sound level. Figure A-5 illustrates this concept for the same hypothetical event shown in Figure A-3 and
Figure A-4. Note that the Leq is lower than either the Lmax or SEL.
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Figure A-5. Example of a 15-Second Equivalent Sound Level
Source: HMIMH

A.1.7 Day-Night Average Sound Level, DNL or Lgn

The FAA requires that airports use a measure of noise exposure that is slightly more complicated than
Leq to describe cumulative noise exposure: the day-night average sound level (DNL).

The EPA identified DNL as the most appropriate means of evaluating airport noise based on the
following considerations:*

e The measure should be applicable to the evaluation of pervasive long-term noise in various
defined areas and under various conditions over long periods.

e The measure should correlate well with known effects of the noise environment and on
individuals and the public.

e The measure should be simple, practical, and accurate. In principle, it should be useful for
planning as well as for enforcement or monitoring purposes.

e The required measurement equipment, with standard characteristics, should be commercially
available.

e The measure should be closely related to existing methods currently in use.

e The single measure of noise at a given location should be predictable, within an acceptable
tolerance, from knowledge of the physical events producing the noise.

4"Information on Levels of Environmental Noise Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety," U. S. EPA
Report No. 550/9-74-004, March 1974.
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e The measure should lend itself to small, simple monitors, which can be left unattended in public
areas for long periods.

Most federal agencies dealing with noise have formally adopted DNL. The Federal Interagency
Committee on Noise (FICON) reaffirmed the appropriateness of DNL in 1992. The FICON summary report
stated, “There are no new descriptors or metrics of sufficient scientific standing to substitute for the
present DNL cumulative noise exposure metric.”

In 2015, the FAA began a multi-year effort to update the scientific evidence on the relationship between
aircraft noise exposure and its effects on communities around airports.® This was the most
comprehensive study using a single noise survey ever undertaken in the United States, polling
communities surrounding 20 airports nationwide. The FAA Reauthorization Act of 2018 under Section
188 and 173, required FAA to complete the evaluation of alternative metrics to the DNL standard within
one year. The Section 188 and 173 Report to Congress was delivered on April 14, 2020° and concluded
that while no single noise metric can cover all situations, DNL provides the most comprehensive way to
consider the range of factors influencing exposure to aircraft noise. In addition, use of supplemental
metrics is both encouraged and supported to further disclose and aid in the public understanding of
community noise impacts. The full study supporting these reports was released in January 2021. If
changes are warranted in the use of DNL, which DNL level to assess or the use of supplemental metrics,
FAA will propose revised policy and related guidance and regulations, subject to interagency
coordination, as well as public review and comment.

In simple terms, DNL is the 24-hour Leq with one adjustment; all noises occurring at night (defined as 10
p.m. through 7 a.m.) are increased by 10 dB, to reflect the added intrusiveness of nighttime noise events
when background noise levels decrease. In calculating aircraft exposure, this 10 dB increase is
mathematically identical to counting each nighttime aircraft noise event ten times.

DNL can be measured or estimated. Measurements are practical only for obtaining DNL values for
limited numbers of points, and, in the absence of a permanently installed monitoring system, only for
relatively short periods. Most airport noise studies use computer-generated DNL estimates depicted as
equal-exposure noise contours (much as topographic maps have contours of equal elevation).

The annual DNL is mathematically identical to the DNL for the average annual day, i.e., a day on which
the number of operations is equal to the annual total divided by 365 (366 in a leap year). Figure A-6
graphically depicts the manner in which the nighttime adjustment applies in calculating DNL. Figure A-7
presents representative outdoor DNL values measured at various U.S. locations.

° Federal Aviation Administration. Press Release — FAA To Re-Evaluate Method for Measuring Effects of Aircraft Noise.
https://www.faa.gov/news/press_releases/news_story.cfm?news|d=18774

6 Federal Aviation Administration. Report to Congress on an evaluation of alternative noise metrics.
https://www.faa.gov/about/plans_reports/congress/media/Day-Night_Average_Sound_Levels_COMPLETED_report_w_letters.pdf


https://www.faa.gov/news/press_releases/news_story.cfm?newsId=18774
https://www.faa.gov/about/plans_reports/congress/media/Day-Night_Average_Sound_Levels_COMPLETED_report_w_letters.pdf
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Figure A-6. Example of a Day-Night Average Sound Level Calculation
Source: HMMH
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Qualitative
Descriptions

Residential

City Noise
(Downtown Major
Metropolis)

Very Noisy Urban

Noisy Urban

Urban

Suburban

Small Town
Quiet Suburban

L
{
{
{ -
{
{-

l--dn
Day-Night
Sound Level OUtd_oor
Decibels Locations

—100—

—9% — Los Angeles - 3rd Floor Apartment next to Freeway
Los Angeles - 3/4 Mile from Touch Down at Major Airport
___Los Angeles - Downtown with some Construction Activity
~ Harlem  -2nd Floor Apartment

- 70 — . )
Boston - Row Housing on Major Avenue
Watts - 8 Miles from Touch Down at Major Airport
Newport - 3.5 Miles from Takeoff at Small Airport
___Los Angeles - Old Residential Area
___Fillmore - Small Town Cul-de-sac
San Diego - Wooded Residential
California - Tomato Field on Farm

—_ 40 —

Figure A-7. Examples of Measured Day-Night Average Sound Levels, DNL

Source: U.S. Environmental Protection Agency, “Information on Levels of Environmental Noise
Requisite to Protect Public Health and Welfare with an Adequate Margin of Safety,” March 1974, p.14.
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% Federal Aviation
/s Administration

NisTRK

Memorandum

Date: June 19, 2008
From: Richard Doucette, Environmental Protection Specialist
To: LaVerne Reid, Airports Division Manager

John Donnelly, Regional Counsel’s Office

Subject:  Burlington International Airport, Part 150 Record of Approval

Attached is the Draft Record of Approval for the Noise Compatibility Program developed by
Burlington International Airport. Only one new measure was under consideration. The prior Part
150 Noise Compatibility Program recommended acquisition of residences within the 70DNL
contour. This new measure allows for land acquisition within the 65DNL contour.

No written comments were received during the FAA comment period.
In conformance with Regional and National procedures, AEE-1 has reviewed the draft Record of
Approval and has no national policy concerns; and APP-400 has concurred with the draft Record

of Approval. As soon as your concurrence is obtained, the Federal Register Notice on FAA’s
approval of the Noise Compatibility Program can be submitted.

~u K M Losjos

Shn/Donnelly Date Concur  Nonconcur
ional Counsel, ANE-7 '

A s L L offey

LaVerne F. Reid Date / Approved Disapproved
Airports Division 1 \/Ianager

B-3
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RECORD OF APPROVAL
Burlington International Airport, South Burlington VT

FAR Part 150 Noise Compatibility Program

INTRODUCTION

The Burlington International Airport sponsored an Airport Noise Compatibility Planning Study
under a Federal Aviation Administration (FAA) grant, in compliance with Federal Aviation
Regulation, Part 150. Burlington produced a report entitled “Burlington International Airport, 14
CFR Part 150 Update, Noise Compatibility Program Update”. The Noise Compatibility Program
(NCP) was submitted to FAA for review and approval on April 23, 2008. The Noise Exposure
Maps were determined to be in compliance in November 2006. That determination was
announced in the Federal Register on November 17, 2006.

The study focused on one administrative measure to improve compatibility between airport
operations and community land use. This one measure under consideration is the acquisition of
homes within the 65dB DNL contour. Burlington International Airport's most recent Noise
Compatibility Program (approved September 21, 1990) recommended land acquisition within
the 70dB DNL noise contour. This change will allow more incompatible land use to be
converted to compatible land use, through voluntary land acquisition.

The approvals listed herein include approvals of actions that the airport recommends be taken.
It should be noted that these approvals indicate only that the actions would, if implemented, be
consistent with the purposes of Part 150. These approvals do not constitute decisions to
implement the actions. Later decisions concerning possible implementation of these actions
may be subject to applicable environmental or other procedures or requirements. Approval
does not constitute a commitment by the FAA to financially assist in the implementation of the
program nor a determination that all measures covered by the program are eligible for grant-in-
aid funding from the FAA. Eligibility for federal funding of measures that are determined in this
Record of Approval to meet the approval criteria of 150.33 will be determined at the time the
FAA receives an application for funding, using the criteria in the most current version of FAA
Order 5100.38, Airport Improvement Program Handbook.

The program measures below summarize as closely as possible the airport operator's
recommendations in the noise compatibility program and are cross-referenced to the program
with page numbers that follow the title of each measure. The statements contained within the
summarized program measures and before the indicated FAA approval, disapprovali, or other
determination, do not represent the opinions or decisions of the FAA.

EXISTING NOISE COMPATIBILITY PROGRAM

The prior NCP, developed in the original (1987-1990) Part 150 study, includes a mix of
operational, implementation, and land use elements. While this update addresses only a
revision to a single NCP measure, this NCP and Record of Approval provide a summary of the
entire program to provide context. All measures recommended for implementation in 1989 were
approved in 1990 and remain in effect, with the one revision resulting from this Program Update.
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Airport Operations Measures

1. Extension of Taxiway G (pg 13)
Taxiway G would be extended from the existing intersection with Taxiway A to Taxiway C,

remaining parallel with Runway 15/33 in order to reduce noise levels for residents along Airport
Drive.

Status: Not yet implemented. The FAA has approved the extended Taxiway G at the planning
level and it is shown on the updated 2006 Airport Layout Plan; the City has scheduled it for
completion sometime after the 2011 planning horizon of the accepted NEM.

2. Terminal Power installation and APU/GPU Restrictions (pg 13)

Installation of terminal power hookups for aircraft would reduce the need for aircraft to use
internal auxiliary power units (APU) or ground power units (GPU). Following the installation, a
rule prohibiting the use of APUs or GPUs between 10:00 p.m. and 7:00 a.m., would be put in
place.

Status: Not fully implemented. The Airport terminal has “aircraft ground power” (referred to as
“terminal power hooks” in the ROA and the 1989 NCP document) capability at nine gate
locations that have passenger boarding bridges. Eight of the passenger gates - 3, 4, 5, 6, 11,
12, 14, and 15 are airport owned and available to any aircraft that uses these gates. Gate 8 has
ground power that is owned and operated by United Airlines.

3. Nighttime Bi-direction Runway Use (pg 13)

To minimize late-night operations over the City of Winooski, the air traffic control tower would
use Runways 15 for departure and Runway 33 for arrivals, traffic conditions permitting.

Status: Not implemented. The BTV ATCT is closed from 10:00 PM until 5:00 AM, which makes
implementation of this measure infeasible during these hours. The ATCT has not implemented
the procedure during the remaining “nighttime” hours, from 5:00 to 7:00 AM.

4. Noise Abatement Flight Paths for Runway 15 and 33 Departures, and 15 Arrivals (pg 14)
New procedures would have civil aircraft fly over less populated areas. Runway 33 departures
would turn to a heading of 310 degrees. Runway 15 departures would turn to a heading of 180
degrees.

Status: Not fully implemented. Current procedures involve assignments that result in: (1) most
west-bound Runway 15 departures making initial turns to a heading of 190, (2) most west-
bound Runway 33 departures maintaining runway heading until past the City of Winooski, and
(3) most east-bound Runway 33 departures initiating right hand turns over Winooski.

5. Voluntary Limits of Military C-5A Training (pg 14)
An informal agreement with the military limits C-5A operations to only necessary takeoffs and

landings.

Status: Implemented. This informal agreement continues in place. BTV Operations strongly
discourages C-5 training at the airport, because the runways are only 150 feet wide and wake
turbulence from C-5 operations tear up the runway-edge lighting.

6. Voluntary Minimization of F-16 Multiple Aircraft Flights (pg 14)
Military personnel will schedule as many single-aircraft, as opposed to multiple-aircraft, flights

as possible.

Status: Not fully implemented. Based on observations during data collection for this study, F-
16s in multiple aircraft flights typically operated with some distance between individual aircraft,
so that the aircraft do not produce their maximum noise levels at the same locations at the same
time; while aircraft are operating close in time, they are not simultaneous in most cases.
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7. Voluntary Army Guard Helicopter Training Controls (pg14)
The National Guard helicopter training operations will be conducted away from the airport when

conditions permit. In terms of long range planning, the Guard should consider consolidating
operations at Camp Johnson. ‘
Status: Not implemented. The National Guard has continued training operations at BTV.

Monitoring and Review Elements

8. Ongoing Monitoring and Review of Noise Exposure Map (NEM) and Noise Compatibility
Program (NCP) Status (pg 14)

This measure provides for revision of the NEM and NCP, citing three examples: changes in
airport layout, unanticipated changes in the level of airport activity, and non-compliance with the
NCP. This measure also included the recommendation of the Technical Advisory Committee as
a Noise Abatement Committee and purchase of a permanent noise monitoring system.

Status: Not implemented. The City of Burlington updated its NEM in 1997 and 2006. This
documentation represents the first NCP update.

9. Flight Track Monitoring (pg 15)

Utilize an outside firm to perform flight track analysis of radar data on a temporal sampling
basis.

Status: Not implemented. Flight tracks for the 2006 NEM were developed from information
provided by the Air National Guard, the 1997 NEM update, and interviews with FAA ATCT staff.

Land Use Measures

The City will use the 2006 and 2011 NEM contours to the extent that the following land use
measures require definition of eligibility and implementation areas. The City will continuously
monitor conditions affecting NEM validity, to determine when and if the contours require revision
to reflect changes in the adequacy of the NEM contours.

10. Land Acquisition and Relocation (pg 15)
Incompatible land use includes mobile homes within the 65 dB DNL contour and residences

within the 70 dB DNL contour. A purchase and relocation program would be voluntary and
comply with the Uniform Relocation Assistance and Real Property Acquisition Policies Act.
Status: Implemented. There are no mobile homes within the 65 dB DNL contour. The City has
purchased some, and is in the process of purchasing additional, permanent residences in the 70
dB DNL contour. The City proposes to change this element to include residences in the 65 dB
DNL contour, as described at the end of this document.

11. Sound Insulation {(pg 15)

Qualified compatible residential and noise sensitive land uses within the 65 and 70 dB DNL
contours, and qualified compatible non-residential land uses in the 75 dB DNL contour, would
be included in a sound insulation program.

Status: Not implemented. As discussed in Section 3.3.1 of the NCP document, the City has
chosen to apply available funding to land acquisition.

12. Easement Acquisition Related to Soundproofing (pg15)
The City would attempt to negotiate avigation easements within the 65 dB DNL contour, in

return for sound attenuation assistance.
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Status: Not implemented. The City has chosen to apply available funding to land acquisition
within the 70 dB DNL contour interval prior to providing treatment to homes in the 65-70 dB DNL
contour interval.

13. Airport Zoning Overlay District (pg15)
Land use measures that would restrict uses which are highly sensitive to noise and could also

feature construction standards for sound insulation.

Status: Not implemented. Although a formal Airport Zoning Overlay District has not been
adopted, the City of South Burlington has actively worked to consider airport noise when
addressing land-use decisions around the airport.

14. Easement Acquisition for New Development (pg 16)
Easements above would be obtained for new development within the 65, 70 and 75 dB DNL

contours.
Status: Not implemented.

15. Real Estate Disclosure (pg 16) /

A real estate disclosure policy would be developed for land uses within the 65 dB DNL contour,
and implemented through revisions to zoning ordinances.

Status: Not implemented. The Airport has not actively encouraged the use of Real Estate
Disclosures for properties within the 65 dB DNL contour but will be working with the City of
South Burlington and the City of Winooski in that regard.

RECOMMENDED NOISE COMPATIBILITY PROGRAM REVISION

This NCP update proposes modification of one existing NCP element, as described below.

Land Acquisition and Relocation (pg 17)
The City of Burlington proposes to modify the existing Land Acquisition and Relocation Program

(Land Use measure #10) to expand eligibility to the 65 dB DNL contour. This program is
voluntary. Eligible property owners will be paid fair market value for their property at its highest
and best rate, and provided relocation assistance in accordance with the Uniform Relocation
Assistance and Real Property Acquisition Policies Act of 1970 (the “Uniform Act”) and
implementing Department of Transportation (DOT) regulations. The City, in coordination with
the applicable jurisdiction, will conduct studies to define program boundaries and to identify
options for compatible reuse of the acquired properties.

The City, and the jurisdiction within which the program is implemented, will develop a land use
plan for the area surrounding the airport that is impacted by noise. This effort will follow the

guidance contained in the FAA document "Management of Acquired Noise Land: Inventory
Reuse Disposal” dated January 30, 2008, or later superseding documents.

FAA Action: Approved.
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RECORD OF APPROVAL
Burlington International Airport, South Burlington VT

14 CFR Part 150 Noise Compatibility Program

INTRODUCTION

The Burlington International Airport sponsored an Airport Noise Compatibility Planning Study
under a Federal Aviation Administration (FAA) grant, in compliance with Federal Aviation
Regulation, Part 150. Burlington produced a report entitled “Burlington International Airport, 14
CFR Part 150 Update, Noise Compatibility Program Update”. The Noise Compatibility Program
(NCP) was submitted to FAA for review and approval on April 6, 2020. The Noise Exposure
Maps were determined to be in compliance on September 26, 2019. That determination was
announced in the Federal Register on October 10, 2019.

The study focused on addressing the increased noise of the F-35 aircraft now based at BTV.
The 2012 Department of Defense EIS indicated the maximum noise level generated by the F-35
aircraft (115dBA Lmax at 1,000ft AGL) is approximately 21 decibels louder than the F-16 aircraft
(94dBA Lmax at 1,000ft AGL). See Table BR3.2-1, EIS dated March 2012. This considerable
increase in noise will triple the number of homes located in the 65DNL noise contour, to over
2,600 homes.

To address this noise increase, the City of Burlington proposes to shift from land acquisition to
sound insulation as its primary noise mitigation measure. It will also offer Purchase Assurance
and Sales Assistance programs, which will help homeowners in the affected area. Sound
insulation does allow the available funding to address more homes, but it does not remove the
homes (and relocate the residents) from the noise-affected areas. Sound insulation is not a
panacea. Itis only useful when residents are indoors, with the windows closed.

After acoustical testing of homes, many of these may be eligible for sound insulation, which
could be funded by the FAA. FAA grants require a local share, in this case 10% of the total cost
of each grant. As a small hub airport, it will be very difficult for Burlington International Airport to
generate sufficient revenue to fund a program of this size. Federal budget rules do not currently
allow the Department of Defense to provide any portion of the local share for an FAA grant.
Understandably, the local municipalities are resistant to funding the local share. Due to the
number of homes inside the 65DNL noise contour, it could take decades for all the eligible
homes to be sound insulated by the City of Burlington.

The City of Burlington and the host community South Burlington, have chosen sound insulation
over acquisition as their preferred noise mitigation measure. This was done to preserve the
affordable housing around the airport. This creates an unfortunate conflict between two public
interests: affordable housing and compatible land use. Based on federal standards, noise
levels of 65DNL are not compatible with residential land use. Installation of sound insulation
technically makes the homes “compatible” with these noise levels, but it does not meet the
needs of all homeowners in all situations. The FAA can assist in balancing these two interests
by funding eligible noise mitigation. But this conflict can only be lessened, it cannot be
eliminated. The FAA continues to recommend acquisition, as opposed to sound insulation, for
noise mitigation in areas of 70DNL noise and higher.
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One source of noise mitigation funding that has yet to be tapped is local aviation fuel taxes
collected by South Burlington, which now total over $180,000. We recommend South
Burlington and Burlington work jointly to consider an appropriate use of this ongoing source of
revenue. One possible use would be to help fund the annual operating cost of a noise
monitoring system, which is now under consideration. The FAA is prohibited from funding
ongoing operational costs.

The approvals listed herein include approvals of actions that the airport recommends be taken.
It should be noted that these approvals indicate only that the actions would, if implemented, be
consistent with the purposes of Part 150. These approvals do not constitute decisions to
implement the actions. Later decisions concerning possible implementation of these actions
may be subject to applicable environmental or other procedures or requirements. Approval
does not constitute a commitment by the FAA to financially assist in the implementation of the
program nor a determination that all measures covered by the program are eligible for grant-in-
aid funding from the FAA. Eligibility for federal funding of measures that are determined in this
Record of Approval to meet the approval criteria of 14 CFR Part 150 will be determined at the
time the FAA receives an application for funding, using the criteria in the most current version of
FAA Order 5100.38, Airport Improvement Program Handbook.

The program measures below summarize as closely as possible the airport operator’'s
recommendations in the noise compatibility program and are cross-referenced to the program
with page numbers that follow the title of each measure. The statements contained within the
summarized program measures and before the indicated FAA approval, disapproval, or other
determination, do not represent the opinions or decisions of the FAA.
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EXISTING NOISE COMPATIBILITY PROGRAM

The prior NCP was developed in the original (1987-1990) Part 150 study and revised in 2008. It
includes a mix of operational, implementation, and land use elements. This NCP and Record of
Approval provide a summary of the entire program to provide context. All measures previously
approved remain in effect, unless specifically modified by an NCP Update and subsequently
approved by a Record of Approval (ROA).

Airport Operations Measures

Ongoing Monitoring and Review of Noise Exposure Map (NEM) and Noise Compatibility
Program (NCP) Status

This measure provides for revision of the NEM and NCP, citing three examples: changes in
airport layout, unanticipated changes in the level of airport activity, and non-compliance with the
NCP (2008 ROA measure #8).

Flight Track Monitoring

Utilization of an outside firm to perform flight track analysis of radar data on a temporal sampling
basis (2008 ROA measure #9).

Land Use Measures

Most of the following land use measures rely on an accurate Noise Exposure Map. The 2023
NEM is the preferred map for land use planning, as it reflects a full complement of F-35 aircraft.

Land Acquisition and Relocation

Non-compatible land use includes residences within the 65 dB DNL contour in the 1997, 2006,
and 2015 NEM. Eligible property owners will be paid fair market value for their property, and
provided relocation assistance in accordance with the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970 (the “Uniform Act”) and implementation of Department
of Transportation (DOT) regulations. The City, in coordination with applicable jurisdiction, will
conduct studies to define program boundaries and to identify options for compatible reuse of the
acquired properties (2008 ROA measure 10).

Sound Insulation

Qualified incompatible residential and noise sensitive land uses within the 65 and 70 dB DNL
contours, and qualified incompatible non-residential land uses in the 75 dB DNL contour, would
be included in a sound insulation program (2008 ROA measure #11).

Easement Acquisition Related to Soundproofing

The City would attempt to negotiate avigation easements within the 65 dB DNL contour, in
return for sound attenuation assistance (2008 ROA measure #12).

Airport Zoning Overlay District

Land use measure that would restrict uses which are highly sensitive to noise and could also
feature construction standards for sound insulation (2008 ROA measure #13).
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Easement Acquisition for New Development

Easements would be obtained for new development within the 65, 70 and 75 dB DNL contours
(2008 ROA measure #14).

Real Estate Disclosure

A real estate disclosure policy would be developed for land uses within the 65 DNL contour, and
implemented through revisions to zoning ordinances (2008 ROA measure #15).
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RECOMMENDED NOISE COMPATIBILITY PROGRAM

This NCP update includes new mitigation measures, and modifications to existing measures.
The City of Burlington, and the City of South Burlington, prefer the local surrounding residential
areas to remain a source of affordable housing. This decision results in a shift in the NCP from
land acquisition to sound insulation.

The approval of the 2020 NCP update by the FAA is not a commitment to fund or implement
these measures. This information is provided here as a planning tool to assist in the
implementation of the NCP. Implementation of the recommended measures is at the discretion
of the City of Burlington and subject to available funding from both the FAA and the City.

Airport Operational Measures

1. Ongoing Monitoring and Review of Noise Exposure Map (NEM) and Noise
Compatibility Program (NCP) Status

This measure provides for revision of the NEM and NCP, citing three examples: changes in

airport layout, unanticipated changes in the level of airport activity, and non-compliance with the

NCP. This measure also included the recommendation of the Technical Advisory Committee as

a Noise Abatement Committee and purchase of a permanent noise monitoring system (2008

ROA measure #8).

Costs: The estimated cost for a future NEM/NCP update is $500,000 to $1,000,000.

Schedule: As required by existing regulations, the NEM and/or NCP documents are to be
updated when necessitated by operational changes resulting in a change in noise levels. The
Airport is committed with the Vermont Air National Guard to a joint NEM update 1-2 years after
Full Operational Capability (FOC) of the F35A aircraft is attained. This update is anticipated to
be funded in late 2021-2022.

FAA Action: Approved.

2. Noise and Flight Track Monitoring

This measure recommends the implementation of a system to perform noise monitoring and
flight track analysis of radar data, on an ongoing basis. This was a measure contained in the
2008 ROA, Monitoring and Review Elements, measure #9. This measure has been updated to
more clearly indicate it includes both noise monitoring and flight tracking. Previously, noise
monitoring was included in measure #1. The system will be designed to make the information
available to the general public.

Costs: The estimated cost for an extensive noise monitoring and flight tracking system is
$500,000 to $1,000,000. A smaller system would cost less, and could be expanded over time.
Annual operating costs are not eligible for FAA funding.

Schedule: The City can purchase and install the system upon approval of the measure and
availability of funding.

FAA Action: Approved, as may be limited by Part 150 and FAA funding guidance.
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Land Use Measures

3. Land Acquisition and Relocation

The City of Burlington, Vermont (the “City”) proposes to modify the existing Land Acquisition
and Relocation Program to limit the eligibility to parcels where the majority of the non-
compatible parcel is located within the 75 dB DNL contour.

As with the current NCP, this program is voluntary. Eligible property owners will be paid for their
property at Fair Market Value, and provided relocation assistance in accordance with the
Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (the “Uniform
Act’) and implementing Department of Transportation (DOT) regulation.

The City proposes to modify the existing Land Acquisition and Relocation Program to limit
eligibility to parcels where the majority of the non-compatible parcel is located within the 75 dB
DNL contour. This is to preserve neighborhood continuity where terrain modeling resulted in
small 75 DNL “pockets”. The City recognizes that future NEM updates may shift these 75 DNL
“pockets” to other areas in the neighborhood.

This will be a revision to the 2008 ROA Land Use measure #10, which included mobile homes
within the 65 DNL contour and residence within the 70 DNL contour. The City, along with input
from the City of South Burlington, has requested this measure be modified to apply only to the
75 DNL and higher contours.

Costs: There are 10 residential properties located within the 2023 75 DNL contour. There is an
average cost of $339,000 per unit for acquisition and relocation; the total cost to implement this
measure if all units participated would be $3,390,000."

Schedule: This measure could be implemented upon approval and the availability of funding. It
should be noted that five parcels have been included in prior phases of this program and the
property owners have declined participation.

FAA Action: Approved, with the understanding that the FAA preference would be acquisition
and relocation in areas experiencing noise levels 70DNL and above.

4. Sound Insulation of Residential Structures

Qualified incompatible residential land uses within the 65 and up to the 75 dB DNL contours,
and residential land use located partially within the 75 dB DNL noise contours where a majority
of the parcel (and all of the structure) is located outside the 75 dB DNL contour, would be
included in a sound insulation program. For qualified properties, the City will provide an
acoustical treatment package designed to reduce interior noise levels to 45 DNL and provide a
minimum reduction of 5 dB from the existing interior noise level in accordance with FAA
guidelines.?

This will be a revision to the 1990 ROA Land Use measure #11. The previous NCP contains an
approval for “sound proofing” for residences in the 65 DNL and 70 DNL noise contour. This
measure seeks to clarify that properties which touch the 75 DNL due to AEDT modeling settings
would be treated as 70 DNL. The City recognizes these parcels are not contiguous to the

1 Estimated cost is based upon the average of the 2017 property purchases by Burlington International Airport.

2 FAA Order 5100.38D “Airport Improvement Program Handbook”, Appendix R “Noise Compatibility Planning/Projects”, Change 1,
effective date February 26, 2019.
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existing acquisition area and acquisition could create an adverse impact on the surrounding
neighborhood.

Costs: There are approximately 2,627 residential units that are located within the 2023 NEM 65
and 70 DNL contours. There are 878 single family units and 1,749 multi-family units. The
estimated average cost to provide sound insulation is $45,000 per unit for single family homes
located in the 65 to 70 DNL and $50,000 per unit for homes located in the 70 to 75 DNL. The
estimate cost for multi-family buildings is $25,000 per unit for located in the 65 to 70 DNL and
$30,000 per unit for homes located in the 70 to 75 DNL. The total cost to implement this
measure if all units participated would be $84,650,000.3

Schedule: This measure could be implemented upon approval and the availability of funding.

FAA Action: Approved, with the understanding that sound insulation is more difficult and
expensive at these higher noise levels.

5. Sound Insulation of Noise Sensitive Buildings

Qualified incompatible non-residential land uses (schools, hospitals, places of worship) within
the 65 and up to the 75 dB DNL contours would be included in a sound insulation program. For
qualified properties, the City will provide an acoustical treatment package designed to reduce
interior noise levels to 45 DNL and provide a minimum reduction of 5 dB from the existing
interior noise level in accordance with FAA guidelines. This measure was included in the 1990
ROA, Land Use measure #11.

Costs: There are approximately 24 noise sensitive buildings, including places of worship,
learning centers, and care centers, located within the 65 and 70 DNL contours. Costs for these
parcels have not been developed.

Schedule: This measure could be implemented upon approval and the availability of funding.

FAA Action: Approved.

6. Purchase Assurance for Single Family Parcels

Qualified incompatible owner occupied single family parcels within the 65 DNL up to the 75 DNL
contours would be included in a purchase assurance program. The City would acquire the
home (with their own funds) in exchange for an avigation easement, provide sound insulation
and resell the home on the open market for fair market value. Proceeds from the sale of the
home would be utilized to fund further noise mitigation programs. This measure pertains to
eligible properties within the 65 dB DNL noise level or higher for which the land use is
considered non-compatible. (49 USC § 47502, as implemented by Table 1 of Appendix A in 14
CFR part 150). An avigation easement will be required.

Costs: There are 878 single family units located within the 65 DNL up to the 75 DNL contours.
The estimated average cost is $341,000 per parcel. (This includes $296,000 to acquire a single
family home plus $45,000 for an acoustical treatment package). The total cost to implement this
measure if all units participated would be approximately $60,000,000.4

Schedule: This measure could be implemented upon approval and the availability of funding.

FAA Action: Approved. Income from this program would, for FAA compliance purposes, be
considered “program income” and be used to offset program costs.

3 Estimated cost is based upon 2017 costs from other New England Region sound insulation programs.

4 Estimated cost is based upon 2017 costs from other New England Region sound insulation program.
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7. Sales Assistance for Single Family Parcels

Qualified incompatible owner occupied single family parcels within the 65 DNL up to the 75 DNL
contours and not eligible for sound insulation would be included in a sales assistance program.
In exchange for an avigation easement, the City would provide an incentive to assure
homeowners receive fair market value for the sale of their home on the open market. Land use
includes eligible properties within the 65 dB DNL noise level or higher for which the land use is
not considered to be compatible® (49 USC § 47502, as implemented by Table 1 of Appendix A
in 14 CFR part 150). An avigation easement will be required.

Costs: There are 878 single family units located within the 65 and 70 DNL contours. The
estimated maximum differential payment would be 5% of the average home cost for a single
family home would be $14,800°. The total cost to implement this measure if all units
participated would be $12,994,400.”

FAA Action: Approved, with the understanding that FAA participation is intended to help offset
the difference between fair market value and the sale price of noise-affected properties on the
open market. This is not expected to exceed the cost of avigation easements on eligible
properties.

8. Purchase of Avigation Easement for Noise — Measure to be Removed
The acquisition of an avigation easement for new development within the 65, 70 and 75 DNL
contours. This was a measure contained in the 1990 ROA, Land Use measure #14.

FAA Action: Approved for removal.

9. Noise Barrier Analysis — Measure Not Recommended for Implementation

Physical barriers can be effective means of reducing noise exposure in certain situations.
Barriers are commonly used along roadways and near stationary noise sources to minimize the
propagation of noise to adjacent communities.

A significant constraint limiting the effectiveness of barriers at airports is the requirement to limit
the height of obstacle. This limits the ability to build a barrier both high enough and close
enough to the runway that is effective in blocking takeoff roll and landing roll noise. If a barrier
cannot be placed close to the noise source, its effectiveness will be greatest if it can be placed
close to the receiver location. This means a high wall built adjacent to residences, providing
acoustic blockage, which may result in visual or aesthetic intrusion to these residents.

In accordance with Appendix R “Noise Compatibility Planning/Projects” of the Federal Aviation
Administration (FAA) Order 5100.38D Airport Improvement Program Handbook® (AIP
Handbook), a noise barrier must be able to reduce aircraft noise levels by at least 5 dB.? If
construction of a noise barrier is funded through the Part 150 program, any residences receiving
a 5 dB reduction in DNL would be considered mitigated and would not maintain eligibility for

5 FAA Order 5100.38D “Airport Improvement Program Handbook”, Appendix R “Noise Compatibility Planning/Projects”, Change 1,
effective date February 26, 2019.

6 Estimated cost is based upon the average single family residence purchased by Burlington International Airport is $296,000.

" Estimated cost is based upon 2017 costs from other New England Region sound insulation programs.

8 FAA Order 5100.38D “Airport Improvement Program Handbook”, Appendix R “Noise Compatibility Planning/Projects”, effective
date February 26, 2019.

® FAA Order 5100.38D Appendix R, Table R-6 “Noise Compatibility Planning/Project Requirements”, m. “Noise Mitigation Measures
— On-airport Noise Barriers” Paragraph (4): “The project must reduce noise to a land use noncompatible with aircraft noise by at
least 5 dB.”
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other mitigation measures such as sound insulation or acquisition. This was a measure
analyzed in the 2008 NCP Update and not recommended for implementation.

FAA Action: Approved for removal.

Julie Seltsam, Deputy Director, ANE-600
Airports Division, New England Region
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HMMH

700 District Avenue, Suite 800
’VVV]M’ Burlington, MA 01803
781.229.0707

TECHNICAL MEMORANDUM

To: Diane Carter and Brianna Whiteman

The Jones Payne Group

From: David Crandall, Principal Consultant
Kate Larson, Senior Managing Consultant

Date: July 12,2024
Subject: Flight Operations Forecast for BTV Operations in Calendar Years 2024 and 2029
Reference: HMMH Project Number 03-14010

The City of Burlington, Vermont (the City) has retained Jones Payne Group (JPG) and Harris Miller Miller & Hanson
Inc. (HMMH) to prepare an update to its Noise Exposure Map (NEM) and associated documentation for Burlington
International Airport (BTV) in accordance with Federal Aviation Administration regulations published at Title 14 of
the Code of Federal Regulations (CFR) Part 150. This effort is referred to as the “BTV NEM Update”. This
memorandum presents the base year and forecast operational assumptions for review and comment.

The City plans to submit the BTV NEM Update to Federal Aviation Administration (FAA) in calendar year 2024.
Therefore, the NEM year of submission will be 2024 and the forecast year NEM will be 2029.

This memorandum includes the following four appendices:

1. Appendix A provides the FAA OPSNET data (Tower Counts) for BTV from July 1, 2022 through June 30,
2023

2. Appendix B provides the most recent FAA Terminal Area Forecast (TAF) operations data for BTV, issued
January 2024.

3. Appendix C presents the detailed 2024 civilian operations forecast, revised March 2024 with current
airline schedules

4. Appendix D presents the detailed 2029 civilian operations forecast, revised March 2024 based on updates
to 2024 forecast

1. 2024 Noise Exposure Map Forecast

The purpose of this forecast is to prepare aircraft operations for use in the NEM preparation for BTV that represent
calendar year 2024 and 2029 activity levels. The forecast needs to include the full variety of aircraft types that are
expected to operate in those years. HMMH identified representative aircraft types for each category from various
sources for input into the Aviation Environmental Design Tool (AEDT) model. Operations must be identified as
daytime (7:00 AM to 10:00 PM local time) or nighttime (10 PM to 7 AM local time) for use in calculating Day-Night
Average Sound Level (DNL).

In its June 2008 document entitled “Review and Approval of Aviation Forecasts”,! the FAA describes its guidelines
for comparing locally-prepared forecasts to the FAA’s TAF. For all classes of airports, forecasts for total
enplanements, based aircraft, and total operations are considered consistent with the TAF if they meet the
following criterion:

Forecasts differ by less than 10 percent in the 5-year forecast period and 15 percent in the 10-year period.

For the BTV NEM Update, HMMH proposes to use the growth rates from the January 2024 issue of the FAA’s TAF
(Appendix B of this memorandum) as the basis for forecasting aircraft operational activity levels, with adjustments
reflecting recent operational changes, nighttime tower closures, and FAA’s practice of counting military aircraft
flying in formation as a single operation. HMMH met with military personnel and representatives from Vermont

! https://www.faa.gov/sites/faa.gov/files/airports/planning _capacity/approval local forecasts 2008.pdf
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Flight Academy and from Beta Technologies? to discuss their current aircraft fleets and projected operations levels
for 2024 and 2029.

The total proposed modeled aircraft operations are presented below:

e 115,227 annual aircraft operations in 2024
o The modeled operations correspond to 113,897 projected tower count activity levels
o The TAF issued in January 2024 shows 104,896 operations (Appendix b)
o Additional details are presented in Section 2

e 119,139 annual aircraft operations in 2029
o The modeled operations correspond to 117,737 projected tower count activity levels
o The TAF issued in January 2024 shows 108,165 operations (Appendix B)
o Additional details are presented in Section 3

The TAF is based on historical “Tower Count” data reported by FAA OPSNET. FAA Air Traffic Controllers provide the
counts to OPSNET in accordance with FAA Order 7210.3. In general, each aircraft arrival or departure is counted as
a single “itinerant” operation. Practice touch-and-go operations (where the pilot practices a landing on a runway,
then proceeds to take off again instead of stopping) are counted as two operations, and generally classified as
“local” operations.

For reference, the TAF reports aircraft operational activity levels in one of four categories listed below.

e Air Carrier — Operations by aircraft capable of holding 60 seats or more and which use three-letter
company designators. At BTV, most air carrier operations are scheduled passenger operations; about 3
percent are cargo jet aircraft operations.

e Air Taxi — Operations by aircraft with less than 60 seats and which use three-letter company designators,
the prefix “T" (TANGO), or the prefix “L" (MEDEVAC). At BTV, most air taxi operations in recent years have
been charter and corporate aircraft, followed by scheduled passenger operations and regular cargo
operations.

e Military — All classes of military operations. At BTV, this includes operations of both the Vermont Air
National Guard (VTANG) and the Vermont Army National Guard (VTARNG). Additional military operations
include transient aircraft which are operated by a branch of the armed services that are traveling through
the area, training with the local units, and/or carrying dignitaries.

e General Aviation (GA) — Civil (non-military) aircraft operations not otherwise classified under air carrier or
air taxi. At BTV, a large number of GA operations are associated with flight training conducted by Beta
Technologies and Vermont Flight Academy.

HMMH considered two particular features of OPSNET reporting when preparing the NEM forecasts. First,
operations are only counted when the local air traffic control facility is staffed. At BTV, the local air traffic control
facilities are closed from midnight to 5:30 AM and therefore operations during that period are not reported to
OPSNET.3 Second, multiple aircraft flying in a single formation are counted as a single operation because the
aircraft traffic control facility communicates only with the lead aircraft®. At BTV, military aircraft frequently operate
in formations of two to six aircraft, and in such cases are only counted once in OPSNET. Both of these features
result in the OPSNET data somewhat under-reporting total activity levels. To compensate, HMMH estimated
operations counts occurring while the tower is closed, as explained in Section 2. HMMH developed military
operations data in consultation with US Air National Guard 134%™ Fighter Squadron personnel; FAA OPSNET military
counts only provided supplementary information.

2 HMMH discussion with Vermont Flight Academy on October 12, 2023, and Beta Technologies on October 19, 2023

8 Aircraft operations needing air traffic control services at such times contact the Boston Center, which maintains its own
separate OPSNET counts.

4 The practice is documented in FAA Order 7210.3DD * FAA Order 7210.3DD, section 9-1-4a:
https://www.faa.gov/air_traffic/publications/atpubs/foa html/chap9 section_1.html
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For the noise exposure map, all physical aircraft operations should be represented. Therefore, there are some
differences between the proposed operations for noise model input and the tower counts that would be reported
by OPSNET. The OPSNET data are more directly comparable to the TAF.

2. Existing Operations

Civilian 2024 existing conditions operations were developed from a combination of Vector Airport System (Vector)
Noise and Operations Management System (NOMS) data, FAA tower counts (as reported by OPSNET), FAA forecast
(TAF), and information from BTV airport staff. Flight information and radar track data for civilian aircraft
operations for July 1, 2022 through June 30, 2023 were adjusted to represent annual 2024 conditions by
considering recent activity, historical growth at the airport, and recent changes in commercial operations.
Operations counts were also adjusted to account for the FAA Air Traffic Control Tower (ATCT) being closed
midnight through 5:30 AM daily.

Table 1 presents the FAA-reported tower counts for a 12-month sample period. The adjustment for the estimated
operations occurring while the tower was closed was derived from the Vector NOMS data for the same time
frame.

Table 1. July 2022 to June 2023 FAA OPSNET Tower Counts and Estimated Operations During Tower Closure

FAA Aircraft Categories | FAA-Reported | Estimated Operations | Total Estimated Percent
Tower Counts Midnight to 5:30 AM Operations Difference
Air Carrier 17,366 654 18,020 3.63%
Air Taxi and 6,833 72 6,905 1.04%
Itinerant Commuter
General 39,458 512 39,970 1.28%
Aviation
Military 3,777 0 3,777 0.00%
General 42,419 121 42,540 0.28%
Local Aviation
Military 725 0 725 0.00%
Totals® 110,578 1,359 111,937 1.21%

Sources: FAA OPSNET, 2023; BTV Vector® data, 2023; HMMH, 2023.

The 2024 forecast incorporates announced scheduled commercial service changes current as of March 2024. These
changes include the elimination of jetBlue’s 2 daily round-trip flights to New York’s John F. Kennedy (JFK) airport
starting in 2024°, resulting in a reduction of 1,460 aircraft operations. Delta Airlines schedule changes (reducing
service to JFK and New York LaGuardia Airport but adding service to Detroit and Minneapolis/St. Paul) has been
taken into account as well as American Airlines alterations to their Philadelphia service and United Airlines
commencement of service to Denver. Also, an increase in Breeze Airways flights to Florida has been included in the
projections. In addition to the commercial airline schedule changes, HMMH incorporated the growth expected in
the next few months at Beta Technologies® and Vermont Flight Academy, which provides pilot training services.

The proposed 2024 existing conditions modeled operations are based on the total estimated operations shown in
Table 1, with the known modifications applied. Table 2 presents a summary of the 2024 existing conditions

5 jetBlue Announcement: https://vtdigger.ora/2023/10/25/jetblue-to-end-burlington-new-york-route-delta-to-scale-back-flights/
6 Beta Technologies is an aircraft design and manufacturing firm for the ALIA aircraft, which uses electric propulsion resulting in
zero emissions expected from operating such aircraft.
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operations proposed for modeling, provided in terms of both annual operations as well as average annual day
(AAD) operations. The 2024 TAF data and calendar year 2023 operations counts are provided in the last two
columns for comparison.

Table 2. Comparison of Proposed Operations for the 2024 NEM Modeling to TAF Operations and 2023 OPSNET

Proposed 2024 Operations | Adjustment Expected FY 2024 TAF?
FAA Categories for NEM Modeling for tower 2024 CY 2023
& closed Tower Issued Jan OPSNET*
Annual AAD hours Counts? 2024
Air Carrier 16,720 42.1 -3.63% 16,113 14,172 16,887
Air Taxi and 6,013 19.1 -1.04% 5,950 8,725 7,383
. Commuter
Itinerant General
L. 41,758 114.1 -1.28% 41,223 39,314 37,279
Aviation
Military! 5,374 14.3 0.00% 5,374 3,620 3,424
General 45,258 123.7 -0.28% 45,131 38,518 | 35,262
Local Aviation
Military 106 0.2 0.00% 106 547 366
Totals 115,227 314.8 113,897 104,896 100,601
Notes:

1 Military operations were developed through conversations and interviews with the VTANG and VTARNG.

2 Expected 2024 tower counts associated with the operations modeled for the 2024 NEM are comparable to OPSNET and to the TAF;
they include adjustments to reflect that the tower is closed between midnight and 5:30 AM daily.

3 FAA’s Terminal Area Forecast (TAF) https://taf.faa.gov/: data issued January 2024 is provided in Appendix B.

4 Calendar year 2023 OPSNET counts are presented for comparison purposes. https://aspm.faa.gov/opsnet/sys/Airport.asp
Sources: FAA, 2023, 2024; HMMH, 2023; USAF 134" Fighter Squadron, 2023; BTV Vector® data, 2023.

Applying adjustment factors to remove the operations which might be expected to occur while the tower is closed
results in the expected tower counts for 2024. That total, 113,897 operations, is 8.6 percent higher than the 2024
total in the most recent TAF. The air carrier and air taxi operations in the expected 2024 tower counts and the
actual 2023 tower counts (CY 2023 OPSNET) match fairly well to the most recent TAF. The primary differences
come from the expected 2024 general aviation operations, which are predominantly associated with Beta
Technologies and Vermont Flight Academy.

The table of proposed detailed civilian operations to be modeled for the 2024 Existing Conditions NEM is included
as Appendix C.

3. Forecast Assumptions

The detailed forecast for 2029 relies on several general assumptions concerning changes to the fleet mix (the
specific type and number of aircraft operating at BTV) within the forecasting period. These changes would be made
relative to the 2024 fleet. Table 3 presents a summary of the 2029 forecast operations.
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Table 3. Comparison of Proposed Operations for the 2029 NEM Modeling to TAF Operations

Proposed 2029 Ope'rations for Adjustment Expected FY 2029 TAF?
FAA Categories NEM Modeling for tower 2029 Tower Issued Jan
Annual AAD closed hours Counts? 2024

Itinerant | Air Carrier 18,071 49.4 -3.63% 17,415 17,036

Air Taxi and 6,282 17.2 -1.04% 6,217 8,532

Commuter

General 43,064 117.7 -1.28% 42,513 39,709

Aviation

Military* 5,354 14.6 0.00% 5,354 3,620
Local General 46,263 126.4 -0.28% 46,133 38,721

Aviation

Military 106 0.3 0.00% 106 547
Totals 119,139 325.5 117,737 108,165
Notes:

1 Military operations were developed through conversations and interviews with the VTANG and VTARNG.

2 Expected 2029 tower counts associated with the operations modeled for the 2029 NEM are comparable to the TAF; they include

adjustments to reflect that the tower is closed between midnight and 5:30 AM daily.
3 FAA’s Terminal Area Forecast (TAF): data issued January 2024 is provided in Appendix B.
Sources: FAA, 2023; HMMH, 2023; USAF 134" Fighter Squadron, 2023; Vector® Data, 2023.

In preparing the 2029 forecast, HMMH applied the following assumptions:

e 2024 modeled operations are scaled by the TAF average annual compound growth rate (AACGR) from
2026 through 2030 by operational category to create the 2029 forecast. Those years were chosen because
the TAF echoes the significant changes in commercial operations occurring in the early 2020’s due to the
COVID pandemic but then settles into steady modest growth predictions. The 2026 through 2030 period
encompasses the Noise Exposure Map forecast year; it portrays a reasonable AACGR of 1.57 percent for
air carrier and 0.88 percent for air taxi / commuter aircraft operations.

e The day/night ratio and departure stage length distribution will remain the same as the 2024 base year

for each aircraft type.

e Adjustments have been made for the following:

o Beta Technologies expects current aircraft activity to increase five percent from 2024 to 2029.

o Beta Technologies is operating an electric aircraft manufacturing plant which was officially
opened in October 2023. At this time, we assume that in 2029 the plant will be operating at the
full 300 manufactured aircraft per year capacity, producing a mix of the company’s CX300 electric
conventional-takeoff-and-landing and the A250 electric vertical-takeoff-and-landing (eVTOL)
aircraft. These aircraft will depart BTV after assembly, go to Plattsburgh for painting, and from
there be delivered to customers. These aircraft are not expected to conduct additional flight
operations at BTV.

As shown in Table 3, the proposed operations annual total for 2029 corresponds to expected tower counts of
117,737 operations, which is 8.8 percent higher than the 2029 total in the most recent TAF. The table of detailed
civilian operations to be modeled for the 2029 Forecast Conditions is included as Appendix D.
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4. Existing and Future Fleet Mix

The existing and future detailed fleet mixes, with operations listed by aircraft type, by day/night time periods and
by representative stage length are provided in Appendix C and Appendix D.

The existing conditions fleet mix is based on the same data used for the existing conditions aircraft operations
levels discussed in Section 2. The future fleet mix is developed from the existing airline fleet mix and information
regarding near term fleet changes, including the retirement of older aircraft and purchase of new aircraft as
passenger demands warrant. General aviation aircraft fleet mix is usually more static, and changes occur more
gradually. Military fleet mix changes based on the needs of the US military, with development and deployment of a
new air frame taking many years.

The following assumptions were included in the development of the future fleet mix:

o Delta Air Lines has announced that it will retire its Boeing 717-200 by December 2025.7 Delta is
the only operator of this aircraft type in the 2024 operations. The 2029 forecast assumes that the
717-200 operations will be replaced with Boeing 737 aircraft and that Delta will replace BTV 717-
200 operations on a one-for-one basis with the 737-800. Any additional Delta operations
occurring due to the forecasted growth of air carrier operations at BTV assume a corresponding
increase in use of the 737-800.

o Vermont Flight Academy (VFA) anticipates replacing some of its fleet with Tecnam P-Mentor
aircraft, beginning in 2024 and continuing throughout the 2024-2029 time frame. As the
replacement schedule is uncertain, the 2024 modeled operations assume a VFA fleet largely
composed of Cessna 172 aircraft and the 2029 VFA operations would be modeled with 50
percent Technam P-Mentors.

7 Securities and Exchange Commission 8-K filing 9/25/2020 under Item 2.06 Material Impairments. Available at
https://www.sec.gov/ix?doc=/Archives/edgar/data/27904/000168316820003281/delta_i8k.htm
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APPENDIX A. FAA TOWER COUNTS
11/6/23, 10:34 AM OPSNET Report
OPSNET : Airport Operations : Standard Report
From 07/2022 To 06/2023 | Facility=BTV
Itinerant Local

Air Air General - . . - Total
Date Carrier Taxi Aviation Military Total Civil Military Total Operations
07/2022 1,638 592 3,977 368 6,575 2,820 65 2,885 9,460
08/2022 1,643 647 4,258 363 6,911 3,726 128 3,854 10,765
09/2022 1,607 534 3,847 339 6,327 3,580 47 3,627 9,954
10/2022 1,647 584 4,383 401 7,015 4,148 73 4,221 11,236
11/2022 1,409 435 2,565 327 4,736 3,150 77 3,227 7,963
12/2022 1,266 530 2,409 269 4,474 2,838 82 2,920 7,394
01/2023 1,223 638 2,110 229 4,200 3,544 52 3,596 7,796
02/2023 1,154 639 2,388 245 4,426 2,574 24 2,598 7,024
03/2023 1,284 614 2,919 342 5,159 3,589 7 3,596 8,755
04/2023 1,442 430 3,135 314 5,321 3,859 71 3,930 9,251
05/2023 1,538 567 3,886 309 6,300 4,465 63 4,528 10,828
06/2023 1,515 623 3,581 271 5,990 4,126 36 4,162 10,152
Total: 17,366 6,833 39,458 3,777 67,434 42,419 725 43,144 110,578

Repaort created on Mon Nov 6 10:34:06 EST 2023
Sources: The Operations Network (OPSNET)
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APPENDIX B. FAA TERMINAL AREA FORECAST (TAF) FOR BTV ISSUED JANUARY 2024
Itinerant Operations Local Operations

FYiZc:rl Caﬁ::li'er CAc::nTr:)::t:‘r GA Military Total Civil Military Total Tg::l

1990 11,616 28,379 32,630 7,401 80,026 26,792 4,734 31,526 111,552
1991 14,042 36,305 34,987 7,799 93,133 26,246 5,450 31,696 124,829
1992 12,614 36,203 32,670 7,936 89,423 25,895 5,811 31,706 121,129
1993 9,369 38,192 31,220 7,863 86,644 26,321 5,320 31,641 118,285
1994 7,909 39,505 28,553 6,474 82,441 21,215 4,613 25,828 108,269
1995 7,972 42,531 31,504 6,681 88,688 22,062 4,577 26,639 115,327
1996 7,591 44,849 26,385 7,582 86,407 17,152 7,087 24,239 110,646
1997 6,995 44,078 28,565 5,491 85,129 21,081 5,099 26,180 111,309
1998 6,991 42,954 29,228 6,219 85,392 22,733 7,023 29,756 115,148
1999 6,921 39,865 32,464 5,602 84,852 28,262 6,396 34,658 119,510
2000 6,769 37,796 30,738 5,383 80,686 31,323 5,821 37,144 117,830
2001 8,416 41,211 27,844 5,820 83,291 30,928 5,227 36,155 119,446
2002 7,806 31,123 28,694 6,616 74,239 30,985 5,551 36,536 110,775
2003 5,300 32,205 26,573 6,007 70,085 25,325 5,692 31,017 101,102
2004 5,400 35,418 26,982 6,000 73,800 27,306 5,342 32,648 106,448
2005 7,064 37,062 25,812 7,215 77,153 26,620 6,051 32,671 109,824
2006 9,819 31,523 23,609 5,002 69,953 20,862 4,297 25,159 95,112
2007 9,524 30,404 24,280 4,824 69,032 23,241 4,704 27,945 96,977
2008 12,397 25,871 22,406 5,435 66,109 24,720 4,381 29,101 95,210
2009 13,107 19,353 17,042 4,436 53,938 17,381 4,526 21,907 75,845
2010 10,771 18,581 18,156 2,854 50,362 16,299 2,638 18,937 69,299
2011 12,337 17,029 18,914 3,563 51,843 22,996 2,172 25,168 77,011
2012 13,586 14,353 19,102 4,231 51,272 23,151 2,552 25,703 76,975
2013 12,083 14,183 18,204 4,243 48,713 22,317 2,820 25,137 73,850
2014 13,541 13,239 20,948 4,441 52,169 19,382 2,523 21,905 74,074
2015 12,843 11,936 19,746 4,038 48,563 19,607 1,950 21,557 70,120
2016 11,948 14,342 21,862 4,499 52,651 20,971 1,799 22,770 75,421
2017 11,266 15,411 22,148 3,357 52,182 11,838 1,789 13,627 65,809
2018 13,135 15,182 23,351 2,882 54,550 13,614 978 14,592 69,142
2019 14,049 14,170 25,052 3,013 56,284 16,351 894 17,245 73,529
2020 9,069 9,737 23,218 3,068 45,092 13,408 1,110 14,518 59,610
2021 7,673 8,925 30,756 4,471 51,825 28,245 1,719 29,964 81,789
2022 16,205 8,108 35,845 4,031 64,189 30,524 1,254 31,778 95,967
2023* 17,121 7,153 39,236 3,620 67,130 38,477 547 39,024 106,154
2024* 14,172 8,725 39,314 3,620 65,831 38,518 547 39,065 104,896
2025* 15,446 8,670 39,393 3,620 67,129 38,558 547 39,105 106,234
2026* 16,234 8,322 39,472 3,620 67,648 38,599 547 39,146 106,794
2027* 16,542 8,358 39,551 3,620 68,071 38,639 547 39,186 107,257
2028* 16,796 8,445 39,630 3,620 68,491 38,680 547 39,227 107,718
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Itinerant Operations Local Operations

Fiscal Air Air Taxi & - . - Total

Year Carrier Commuter GA Military Total Civil Military Total Ops

2029* 17,036 8,532 39,709 3,620 68,897 38,721 547 39,268 108,165
2030* 17,275 8,619 39,789 3,620 69,303 38,762 547 39,309 108,612
2031* 17,506 8,707 39,868 3,620 69,701 38,802 547 39,349 109,050
2032* 17,741 8,796 39,948 3,620 70,105 38,843 547 39,390 109,495
2033* 17,975 8,886 40,028 3,620 70,509 38,884 547 39,431 109,940
2034* 18,208 8,978 40,108 3,620 70,914 38,925 547 39,472 110,386
2035* 18,455 9,071 40,188 3,620 71,334 38,966 547 39,513 110,847
2036* 18,712 9,166 40,268 3,620 71,766 39,007 547 39,554 111,320
2037* 18,969 9,262 40,349 3,620 72,200 39,048 547 39,595 111,795
2038* 19,222 9,359 40,430 3,620 72,631 39,090 547 39,637 112,268
2039* 19,483 9,458 40,511 3,620 73,072 39,131 547 39,678 112,750
2040* 19,754 9,559 40,592 3,620 73,525 39,172 547 39,719 113,244
2041* 20,015 9,661 40,673 3,620 73,969 39,213 547 39,760 113,729
2042* 20,292 9,765 40,754 3,620 74,431 39,254 547 39,801 114,232
2043* 20,571 9,871 40,836 3,620 74,898 39,296 547 39,843 114,741
2044* 20,848 9,978 40,917 3,620 75,363 39,337 547 39,884 115,247
2045* 21,123 10,087 40,999 3,620 75,829 39,379 547 39,926 115,755
2046* 21,400 10,198 41,081 3,620 76,299 39,420 547 39,967 116,266
2047* 21,682 10,311 41,163 3,620 76,776 39,462 547 40,009 116,785
2048* 21,965 10,426 41,246 3,620 77,257 39,503 547 40,050 117,307
2049* 22,259 10,544 41,328 3,620 77,751 39,545 547 40,092 117,843
2050* 22,562 10,664 41,411 3,620 78,257 39,587 547 40,134 118,391

* Indicates forecast year

APO TERMINAL AREA FORECAST DETAIL REPORT
Forecast Issued January 2024
REGION:ANE STATE:VT LOCID:BTV CITY:BURLINGTON AIRPORT:BURLINGTON INTL



APPENDIX C.

2024 BTV Civilian Operations for modeling

109,747 Total

DETAILED 2024 OPERATIONS FOR INPUT TO AEDT

Category Market
AC Cargo 1 B752
AC Cargo J B752
AC Passenger 1 A319
AC Passenger 1 A320
AC Passenger ] B712
AC Passenger 1 B737
AC Passenger J BCS3
Aac Passenger ] 8739
AC Passenger 1 B738
AC Passenger 1 B39M
AC Passenger J B3sM
AC Passenger 1 CRI7
AC Passenger 1 CRI9
AC Passenger 1 E17C
ac Passenger ] E75L
AC Passenger J E75S
Air Carrier Total
AT Other/Miscellaneous 1 C56X
AT Other/Miscellaneous 1 €680
AT Other/Miscellaneous 1 cL3s
AT Other/Miscellaneous J ESSP
AT Other/Miscellaneous P Cc172
AT Other/Miscellaneous T BE9S
AT Other/Miscellaneous T C208
AT Other/Miscellaneous & DHC6
AT Other/Miscellaneous T PC12
Air Taxi Total
GA HP G2CA
GA HT ASS0
GA HT EC35
GA J €56X
GA J ESSP
GA P €150
GA P €152
GA P €172
GA P €182
GA P CH78
GA P DA4O
GA P SIRA
GA P HUSK
GA P 3
GA P P28A
GA P P28R
GA 4 PAl6
GA p PIVE
GA P 5R22
GA T €208
GA T DHC6
GA T PC12
GA T TBMS

General Aviation Total

4105

1904

6241
6248

3917 7S7RR
4089 757PW
957 A319-131
1019 A320-232
83 717200
178 737700
6634 737700
2417 737800
2499 737800
6406 7378MAX
6472 7378MAX
1253 CRIS-ER
2547 CRIS-ER
2559 EMB170
3071 EMB175
3816 EMB175

6065 CNASGOXL
3047 CNABSO
5345 CL600
4917 CNASSB
1267 CNA172
3258 DHC6
2106 CNA208
6190 DHC6
3122 CNA208

_NS_G2CA R22
3810 SA350D
4097 EC130
6070 CNASEOXL
4917 CNASSB
1882 GASEPF
1882 GASEPF
1267 CNAL72
1262 CNA182
6242 CNA172
6286 GASEPV
_NS_SIRA  GASEPY
1260 CNA172
6311 GASEPF
1887 GASEPF
1887 GASEPF
_NS_PA16 GASEPF
_NS_PIVE  GASEPF
6281 COMSEP
4784 CNA208
6190 DHC6
3122 CNA208
4677 CNA208

Type Aircrafttype AEDT 3e EquipID  AEDT ANP_TYPE AEDT Airframe

Boeing 757-200 Series Freighter
Boeing 757-200 Series Freighter
Airbus A319-100 Series

Airbus A320-200 Series

Boeing 717-2C0 Series

Boeing 737-700 Series

Airbus A220-300

Boeing 737-900-ER

Boeing 737-800 Series

Boeing 737-9

Boeing 737-8

Bombardier CRJ-700
Bombardier CRJ-900

Embraer ERJ170

Embraer ERJ175-LR

Embraer ERJ17S

Cessna 560 Citation Excel

Cessna 680 Citation Sovereign
Bombardier Challenger 350
Embraer Phenom 300 (EMB-505)
Cessna 172 Skyhawk

Raytheon Beech 99

Cessna 208 Caravan

DeHavilland DHC-6-100 Twin Otter

Pilatus PC-12

NON STANDARD 4105

Euracapter EC-T2 (CPDS)

Cessna 560 Citation XLS

Embraer Phenom 300 (EMB-505}
Cessna 150 Series

Cessna 150 Series

Cessna 172 Skyhawk

Cessna 182

American Champion Cibrata {FAS)

Diamond DA40

NON STANDARD 1904
Aviat Husky A1B

Piper 1-3 Cub (FAS}
Piper PA-28 Cherokee Series
Piper PA-28 Cherokee Series
NON STANDARD 6241
NON STANDARD 6248
Cirrus S5R22 Turbo (FAS)
Cessna 208 Caravan

DeHavilland DHC-6-100 Twin Otter

Pilatus PC-12
DAHER TBM 900/930

AEDT Engines

2 RB211-535E4

2 PW2040

2 V2522-AS

2 V2527-AS

2 BR700-715A1-30

2 CFMS6-7824

2PW1521G

2 CFMS6-7827E

2 CFM56-7826

2 LEAP-1B28/28B1/28B2/28B3
2 LEAP-1B28/28B1/28B2/28B3
2CF34-8C1

2 CF34-8C5

2 CF34-8E5

2 CF34-8E5

2 CF34-8ES

2 PW530

2 PW3068

2 AS907-2-1A (HTF7350)
2 PWS30

10-320

2 PT6A-28

1PT6A-114

2 PT6A-65R

1PT6A-67

_NS_G2CA u:110-320-D1AD
Aerospatiale SA-350D Astar (AS-350)

1TPE331-3
1TPE331-3
2 PWS530

2 PW530
10-200
10-200
10-320
110-360-8
10-320
110-360-8

_NS_SIRA usi10-360

110-360-8
10-200
10-320
10-320

_NS_PA16 us10-320
_NS_PIVE usi 10-320

1TI0-540-)282
1TPE331-12B
2 PT6A-65R

1 PT6A-67
1PT6A-66
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Number of Annual Ops by Departure Stagelength

Day Night
ARR_ DEP_ TGO_ Average

ARR_DAY NIGHT DEP_DAY NIGHT TGO_DAY NIGHT [Total Ops Annual Day 1 2 = 4 1 2

160 - 155 S5 - - 321 0.9 63 92 - - 2 3
118 = 118 - - - 236 0.6 48 7 - - - -

328 256 283 301 ~ = 1,168 3.2 283 @ 3 = 290 11

256 = 251 5 = e 512 1.4 6 3 245 2 & 5

- 257 = 257 = = S15 1.4 i = E ) ! 257

14 40 13 41 109 0.3 6 T - - 40 1,
262 - 262 - 523 1.4 - - 262 - - -

1 70 - 7 143 0.4] - - - 70 1

332 118 44 407 902 2.5 - 44 - - - 407
- 50 - 50 101 0.3 - - - - 50 -

51 210 - 262 - - 524 1.4 - - - - 212 49
748 - 701 a6 - - 1,495 4. 701 - - - a6 -

2,016 1,435 2,210 1,241 - - 6,903 18.9) 1,965 245 - - 875 366
521 - 521 - - - 1,042 2.8] 486 35 - - - -
889 - 888 1 - - 1,778 4.9 564 324 - - 1 -
221 3 217 i7: < = 449 1.2 217 z 2 = I =

| 5918 2,442 5,664 2,69 - - 16,720 45.7] 4,340 817 507 - 1595 1,101

16,720

269 = 254 15 = = 539 1.5 151 68 35 = 9 4

419 23 423 25 = = 897 2.5 341 40 43 = 20 2
279 21 299 = = = 599 1.6 270 29 E = - =
346 - 346 - - - 691 19| 255 59 32 - - -

445 11 447 9: - - 912 2.5] a47 9

361 - 361 - - - 723 2.0 361 - - - - -
51 142 134 59 - - 386 1.1 134 % - - 59 -
301 = 301 = = = 602 1.6 301 . - > = =
332 - 332 - - - 665 1.8 332 - - -

I 2,804 203 2,898 109 - - 6,013 16.4} 2,592 196 110 - 98 6

6,013

1,660 19 1,646 34 7,759 180 11,299 30.9| 1,646 - 34 -
158 3 150 11 88 - 409 1.1 150 - 11 -
634 183 640 176 60 9 1,701 4.6 640 - - - 176 -
635 = 635 = = = 1,270 3.5 370 159 106 - 2 &

485 47 451 81 39 El 1,112 3.0 229 184 38 = 23 58
344 = 344 = 893 = 1,580 4.3 344 s 3 = 3 =
267 = 267 E 1,075 = 1,608 4.4 267 8 2 = 2 &
9,007 206 8791 422 21,982 1,023 41,430 113.2 8,791 LS - = 422 5
1,300 - 1300 - 293 - 2,894 7.9] 1,300 - - - - -
69 - 69 - 538 - 676 1.8 69 - - - -
371 - 371 - 695 - 1,436 3.9 371 - - - - -
1,135 14 1127 23 4,376 102 6,777 18.5 1,127 - - = 23 2
732 - 732 - 1,006 = 2,470 6.7 732 o - = = &
372 = 372 = 2,035 - 2,778 7.6 372 - - - - -
710 - 710 - 1,878 - 3,298 9.0 710 - - - - -
231 - 231 - 319 - 780 2.1 231 - - - - -
130 - 130 - 420 - 680 1.9] 130 - - - - -
116 - 116 - 256 - 488 1.3] 116 . . - - -
1,054 6 1,048 11 162 - 2,281 6.2 980 69 - - 11 -
170 - 170 = 16 = 356 1.0 170 = - < = =
123 - 123 - - - 246 0.7, 123 - - - - -
382 36 363 56 = = 838 2.3 279 83 E = 56 &
281 - 281 - 45 - 608 L7 220 61 - - - -

l 20,365 514 20,065 814 43,936 1,322 87,015 237.7| 19,365 556 144 - 756 58

41,758 45,258
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DETAILED 2029 OPERATIONS FOR INPUT TO AEDT

2029 BTV Civilian Operations for modeling

113,679

Total

Category Market

AC
AC
AT
AC
AC
AC
AC
AC
AC
AC
AC
AC
AC
AT
AC
AC

AT
AT
AT
AT
AT
AT
AT
AT
AT

GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA
GA

Cargo
Cargo
Passenger
Passenger
Passenger
Passenger
FPassenger
Passenger
Passenger
Passenger
FPassenger
Paszenger
Passenger
Fassenger
FPassenger
Passenger

Air Carrier Total

iscellaneous
iscellaneous
iscellaneous
iscellaneous
iscellaneous
Mizcellzaneous
izcellaneous

Miscellaneous

/Miscellaneous
Air Taxi Total

UWVM flights

General Aviation Total

4 HdHm- ===

mMA-4 44T T T T T T T DD ODOOD O -

B752
B752
A313
A320
B738
B737
BCS3
B739
B738
B3sM
B3EM
CRI7
CRIS
E170
E7SL
E75E

C5EX
CEE0
CL35
ESSP
€17z
BEZ3
C208
DHCE
PFC1z

ASE0
EC35
EC35
C56X
ESSP
€150
€15z
€17z
cis2
CH7B
DAsD
EIRA
HUSK

P28A
P2ER
PAlGE
FIVE
SR22
caoe
DHCE
PFC1z
TBMS
ALLA

Type Aircrafttype AEDT 3e Equip ID

4105

1504

6241
6248

6334

AEDTANP_TYPE AEDT Airframe

T5TRR
757PW
4315131
A320-232

737800

737700

"737700

137800

737800

737BMAX

7378MAX

CRIS-ER

CRIS-ER

EMB170

EMB175

EMB175

CHASE0XL

CNABEO
CLB00
CNASSE
CHAl172
DHCE
CNA208
DHCE
CNA208

R22

3810 SA350D

EC130
EC130

CNASBOXL

CNASSE
GASEPF
GASEFF
CNAl1T72
CNAL182
CHAl172
GASEPY
GASEPV
CHAl172
GASEFF
GASEPF
GASEPF
GASEPF
GASEFF
COMSEP
CNA202
DHCE
CNA208
CNA208
GASEPF

Boeing 757-200 Series Freighter
Boeing 757-200 Series Freighter
Airbus A313-100 Series

Airbus A320-200 Series

Bosing 727-200 Series

Boeing 737-7005eries

Airbus A220-300

Boeing 737-900-ER

Boeing 737-800Series

Boeing 737-9

Boeing 737-8

Bombardier CRI-700
Bombardier CR1-500

Embraer ERJ170

Embraer ERI175-LR

Embraer ERJ175

Cessna 560 Citation Excel
Cessna 630 Citation Sovereign
Bombardier Challenger 350
Embraer Phenom 300 [EMB-505)
Cessna 172 Skyhawk

Raytheon Beech 99

Ceszzna 208 Caravan

DeHavilland DHC-6-100 Twin Otter

Filatus PC-12

NONSTANDARD 4105 _NS_G2ICA us
Aerospatizle SA-350D Astar [AS-350)

Eurccopter EC-T2 [CPDS)
Eurocopter EC-T2 [CPDS)

Cessna 560 Citation XLS
Embraer Phenom 300 [EMB-505)
Cessna 150 Series

Cessna 150 Series

Cessna 172 Skyhawk

Cessna 182

American Champion Cibrata (FAS)

Diamond DA40D

MON STANDARD 1304 _NS_SIRA usi

Aviat Husky A1B
Fiper -3 Cub (FAS)

Piper PA-28 Cherokee Series
Piper PA-23 Cherokes Seriss

NONSTANDARD 6241 _NS_PALG us
MNOMN STANDARD 6248  _NS_PIVE usi

Cirrus SR22 Turbao [FAS)
Cessna 208 Caravan

DeHavilland DHC-6-100 Twin Otter

Filatus PC-12
DAHER TBM 300/330

AEDT Engines

2RB211-535E4

2 PW2040

2V2522-A5

2V1527-A5

2CFM56-TB26

2 CFM56-7B24

2PW1521G

2 CFMS6-7B27E
2CFM56-7B26

2 LEAP-1B28/2881/28B2/2883
2 LEAP-1B28/2881/28B2/2883
2 CF34-8C1

2CF24-8C5

2 CF34-8E5

2CF34-8E5

2CF34-2E5

2 PW530

2 PW3088

2 ASS07-2-1A [HTF7350)
2 PWE30

10-320

2PTEA-28

1PTEA-114

2 PTEA-G5R

1FTEA-ET

110-320-D1AD
1TPE221-3
1TPE331-3
1TPE331-3

2 PWS30

2 PWE30
10-200
10-200
10320
110-260-8
10-320
110-3680-8
10-380
110-360-8
10-200
10-320
10320
10-320
10-320
1TI0-540-1282
1TPE221-12B
2 PTEA-65R
1FTEA-ET
1PTEA-BE

MNONSTANDARD 6334 _NS_ALIA usi 10-320

ARR_DAY

173
128
354
277

15
283

DEP_DAY NIGHT

168

Total Ops

248
255
1,262
553
s5e
118
566
155
574
109
566
1,435
£,503
1,042
2,684
235
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13,071

281

313

563
337

722
953
755
403
628
534

3,027

5,282

1,730

513
35
641
a5g
347
267
7,726
1,343

2,420

373

89,327

Number of Annus| Ops by Departure Stagelength
Day Night
Average
Annual Day 1 2 3 4] 1 2
0.9 58 55 B B 2 3
0.7 52 76 - - - -
3.5 206 - - - 313 12
15 3 - 265 - - 5
15 - - - - - 278
0.3 3 8 - - 44 1
15 - - 283 - - -
o4 - - - - 0 1
27 - 47 - - - 140
0.3 - - - - 55 -
1§ - - - - 230 53
41 701 - - - 46 -
18.9 1,965 245 - - 875 366
2.3 486 L] - - - -
7.4 864 73 - - 76 30
_ , , 8 ,
883 543" - 1724 1,190
15 158 71 37 - 10 4
2§ 356 42 44 - 21 2
17 282 30 - - - -
2.0 266 61 34 - - -
2.5 467 - - - 9 -
2.1 378 - - - - -
11] 140 - - - 3] -
17 314 - - - - -
13 347 - - - - -
17.2 2,708 204 115 - 102 7
325 1,730 - - - 38 -
12 153 - - - 11 -
35 648 - - - 176 -
12 848 - - - 176 -
35 378 160 107 - - -
3.1 233 186 39 - 23 53
4.4 347 - - - - -
4.4 267 - - - - -
94 9 7,726 - - - 388 -
8.2 1,349 - - - - -
13 69 - - - - -
4.0 374 - - - - -
39.7 2,420 - - - 3 -
71 763 - - - - -
8.0 330 - - - - -
91 718 - - - - -
2.1 231 - - - - -
19 131 - - - - -
14 122 - - - - -
63 994 70 - - 1 -
1.0 173 - - - - -
0.7 124 - - - - -
23] 287 86 - - 56 -
17 222 3] - - - -
0.5 300
2a8.7] 20,806 564 146 - 932 58
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HMMH
700 District Avenue, Suite 800
Burlington, MA 01803

781.229.0707
TECHNICAL MEMORANDUM
To: Cheryl Quaine, Environmental Protection Specialist, FAA
From: David Crandall, Principal Consultant

Kate Larson, Managing Consultant
Date: June 12, 2024

Subject: Patrick Leahy Burlington International Airport 2024/2029 Noise Exposure Map
Request for Non-standard AEDT Modeling Approval

Reference: HMMH Project Number 03-14010

The City of Burlington, Vermont has contracted Jones Payne Group (JPG) and HMMH to prepare a Noise Exposure
Map (NEM) as part of the Title 14 Code of Federal Regulations (CFR) Part 150 Airport Noise Compatibility Study
(Part 150) for Patrick Leahy Burlington International Airport (BTV). This Part 150 Update will include NEM
documentation for 2024, the anticipated year of submission to the Federal Aviation Administration (FAA), and
2029, the fifth year from the anticipated year of submission.! The NEM documentation will include Day-Night
Average Sound Level (DNL) contours prepared using the FAA’s Aviation Environmental Design Tool (AEDT), Version
3e.?

As was done in the previous NEM updates for BTV, HMMH will model military operations performed by based
units of the Vermont Air National Guard (VTANG) and Vermont Army National Guard (VTARNG) with the
Department of Defense aircraft noise model NOISEMAP. The NOISEMAP result grids will be imported into AEDT
and combined with AEDT results for civilian and transient military aircraft to generate the final DNL contours for
the NEM. This memo focuses on the AEDT modeling.

This request reflects FAA’s comments to earlier editions, dated March 14, 2024 and May 24, 2024.2 It describes the
need and seeks approval for the following non-standard AEDT modeling components for the BTV NEM:

1. Aircraft Substitutions: During review of existing and forecasted operations at BTV, HMMH found aircraft
types that are not explicitly included in the AEDT default database or pre-approved aircraft substitution
list.

2. Aircraft Taxi Modeling: The noise modeling methodology used for the prior BTV NEM included aircraft
taxi activity, which will be included in the updated NEM for consistency.

3. UVM Medical Center Helicopter Operations: Analysis of flight track data (not available at the time of the
previous NEM) revealed a significant number of helicopter flights between BTV and a nearby hospital
which will require customized flight profile data to accurately model these helicopter operations.

HMMH has prepared this technical memorandum in accordance with Section 5 of FAA’s document titled
“Guidance on Using the Aviation Environmental Design Tool (AEDT) to Conduct Environmental Modeling for FAA
Actions Subject to NEPA” dated October 27, 2017. This particular request falls under this Section 5.2.2 “Analysis
methods/data that require AEE review and approval,” which includes:

. “Aircraft that do not exist in AEDT default data.”

. “User-defined aircraft profiles (including modifications to standard profiles) developed by methods
other than AEDT’s FAA-accepted methodology.”

1 For consistency with §150.21(a) and §150.21(a)(1)

2 https://aedt.faa.gov/ Development of modeling inputs for this study started before the release of AEDT 3f. Our review of the
AEDT 3f release notes indicates that the newer AEDT version does preclude the need for the requests presented in this
memorandum.

3 FAA’s comments considered in this document were provided in various meetings between April 17, 2024 and June 7, 2024.

4 https://aedt.faa.gov/Documents/guidance aedt nepa.pdf
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HMMH believes that this request should be routed in accordance with Section 5.1 of that AEDT guidance
document. After review at FAA headquarters, we would expect a document from the Office of Environment and
Energy (AEE) responding to the methods presented in this memorandum. That AEE response will be included in the
NEM’s technical documentation supporting the noise analysis. This memorandum describes and requests approval
for three categories of nonstandard inputs and/or techniques in the AEDT modeling for the 2024 NEM update for
BTV. These categories are:

. Nonstandard aircraft noise and performance data substitutions for aircraft that do not exist in AEDT
default data

. Taxiway modeling with user-defined aircraft profiles

. Helicopter user-defined profiles for short flights

1.0 Aircraft Substitutions

HMMH developed civilian baseline operations from a combination of Vector Airport System (Vector) Noise and
Operations Management System (NOMS) data, FAA tower counts [as reported by FAA Operations Network
(OPSNET)], FAA Terminal Area Forecast (TAF), and information from BTV airport staff. Flight track and aircraft
identification data for the 12-month period from July 1, 2022 through June 30, 2023 form the basis of the inputs
data, with adjustments to represent annual 2024 and 2029 civil aircraft operations conditions.

Table 1 shows aircraft type designators in the BTV operations data that do not appear in AEDT’s
FltActypeToUniqueEquipMap table in the AEDT 3e FLEET database.®> FAA Approval is requested for the use of the
Aircraft Noise Performance (ANP) types and AEDT equipment IDs shown in the table, based on the considerations
in the following subsections.

Table 1. Summary of Requested Nonstandard AEDT Aircraft Substitutions

Aircraft Information Proposed AEDT 3e Assignment Data
AEDT AEDT
Aircraft Aircraft . . . . AEDT
Sesigreer | Desarsten Engine Type Equipmen @ AEDT Airframe Engine AEDT ANP Type BADA_ID
tID Model
Guimbal G- Helicopter, 1 Robinson R22 10-320-
G2CA 2 Cabri piston engine 4105 Mariner D1AD R22 P28A
Tecnam P- Light Sport
SIRA Mentor Aircraft, 1 1904 EADS Socata | 3¢, GASEPV 821
. . TB-10 Tobago
(SIRA) piston engine
PA16 Piber16 | Fixedwing 1 | gy, | Aeroncals | 50 GASEPF c172
Clipper piston engine Sedan (FAS)
PIVE P'lplstrel leed.wmg, 1 6263 Cessna 162 0-200 GASEPF c172
Velis Electro | electric motor (FAS)
ALIA Beta ALIA Electric aircraft 1900 Spen'cer S-12 | TIO-540- GASEPY P28A
In development Air Car J2B2

1.1 G2CA - Guimbal G-2 Cabri

The Guimbal G-2 Cabri (G2CA) is a two-seat helicopter powered by a single Lycoming 0360 piston engine driving a
23.6-foot diameter main rotor with three blades.® The maximum weight is listed as 700 kilograms /1,543 pounds
and landing skids (i.e. no wheels). Three of these helicopters are based at BTV and are used extensively for flight

5 The recently released AEDT 3f also does not include noise modeling data or substitutions for any of these aircraft.
6 https://www.guimbal.com/cabri-g2/ FAA Type Certificate Data Sheet (TCDS) ROO0O05RD, Rev2
https://drs.faa.gov/browse/excelExternalWindow/F762C243A2A7316286258717006F2294.0001
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training. As such, the aircraft depart, make multiple practice approaches and departures, and then land. Our draft
existing operations and draft forecast have on the order of 11,000 to 12,000 annual operations of the G2CA.

We propose to represent the G2CA with ANP type R22 and AEDT equipment ID 4105. ANP type R22 is the only
two-seat, piston powered helicopter in the AEDT 3e database. AEDT 3e equipment ID 4105 is associated with ANP
type R22, airframe “Robinson R22 Mariner,” an 10-320 engine, and BADA3 ID P28A. We do not expect to use AEDT
equipment ID 4105 for any other reason on this project, which allows the G2CA operations to be identifiable
throughout the modeling and reporting process.

1.2 SIRA - Technam P-Mentor

The Tecnam P-Mentor (SIRA) is a two-seat low-wing fixed-wing with a maximum take-off weight of 1,587 pounds’.
The aircraft is powered by a single Rotax 912 engine with approximately 100 horsepower driving a constant speed
MTV-21 propellor®. A flight school operating at BTV currently has several SIRA aircraft on order with delivery
anticipated in the next few months. These aircraft are anticipated to be used for flight training, requiring arrival,
departure, and touch-and-go profiles. Our draft forecast has on the order of 6,000 to 15,000 annual operations of
the SIRA.

We propose to represent the SIRA with ANP type GASEPV, which represents a generic variable-pitch, single-engine
aircraft, using AEDT equipment ID 1904 associated with airframe “EADS Socata TB-10 Tobago”, with an 10-360
engine and BADA3 ID TB21. AEDT 3e equipment ID 1904 is not expected to represent any other operations on this
project, which allows the SIRA operations to be identifiable throughout the modeling and reporting process.

1.3 PA16 - Piper 16 Clipper

The Piper 16 Clipper (PA16) is a high-wing, fixed-wing aircraft that can seat three to four people. It is powered by
one Lycoming 0-235 piston engine and has a maximum take-off weight in the range of 1,650 pounds to 1,738
pounds and appears to have a fixed-pitch propellor (or at least ground selectable pitch).® The aircraft appears to
have been derived by enlarging the J-3 Cub family. Our draft existing operations and draft forecast have on the
order of 700 annual operations of the PA16.

We propose to represent the PA16 with ANP type GASEPF, which represents a generic fixed-pitch, single-engine
aircraft, using AEDT equipment ID 6241 associated with airframe “Aeronca 15 Sedan (FAS),” an 0-200 engine, and
BADA3 ID C172, which are the same characteristics for AEDT 3e’s Piper J-3 Cub represented by AEDT equipment ID
6311. AEDT 3e equipment ID 6241 is not expected to represent any other operations on this project, which allows
the PA16 operations to be identifiable throughout the modeling and reporting process.

1.4 PIVE - Pipistrel Velis Electro

The Pipistrel Velis Electro (PIVE) is a high-wing, single-engine electric-powered aircraft with a maximum take-off
weight of 1,320 pounds.’® The electric motor is rated at 57.6 kW MTOP, which is approximately equivalent output
to 77 horsepower. The propellor is fixed pitch. Our draft existing operations and draft forecast have on the order
of 500 annual operations of the PIVE.

There are no electric-powered aircraft represented directly in the AEDT database. We propose to represent the
PIVE with ANP type GASEPF, which represents a generic fixed-pitch, single-engine aircraft, using AEDT equipment
ID 6263 associated with airframe “Cessna 162 (FAS),” an 0200 engine and BADA3 ID C172. AEDT 3e equipment ID
6263 is not expected to represent any other operations on this project, which allows the PIVE operations to be
identifiable throughout the modeling and reporting process.

7 https://tecnam.com/aircraft/pmentor/

8 Information on the MTV-21 is available on the manufacturer’s website https://www.mt-propeller.com
° FAA Type Certificate Data Sheet (TCDS) 1A1, Rev 13 https://drs.faa.gov

10 https://www.pipistrel-aircraft.com/products/velis-electro/
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1.5 ALIA - Beta ALIA

Beta Technologies recently completed a manufacturing building at BTV for its ALIA electric fixed-wing/conventional
take-off and landing (CTOL) and vertical take-off and landing (VTOL) aircraft variants.*! Our recent interviews with
Beta indicate that aircraft manufactured at BTV will depart when completed and fly to nearby Plattsburgh for
painting and preparation for passenger delivery. Therefore, we expect approximately 300 departure operations
(no arrival operations) as included in the draft forecast to correspond with their published production plans.

There are no electric-powered aircraft represented directly in the AEDT database. The ALIA aircraft are forecasted
to reflect a small portion of the overall flight operations although they are publicly anticipated. We are assuming
all ALIA aircraft, regardless of variant, will perform their respective departures in a manner similar to conventional
take-off, especially for the flight portion off-airport.

We propose to represent the ALIA with ANP type GASEPV, which represents a generic variable-pitch, single-engine
aircraft, using AEDT equipment ID 1900 associated with airframe “Spencer S-12 Air Car”, a TIO-540-J2B2 engine,
and BADA3 ID P28A. The Spencer Air Car shares some general layout characteristics with the ALIA such as a high
wing powered by a single Hartzell pusher propeller located behind the fuselage.'> AEDT 3e equipment ID 1900 is
not expected to represent any other operations on this project, which allows the ALIA operations to be identifiable
throughout the modeling and reporting process.

2.0 Aircraft Taxi Modeling

BTV has expressed the desire to include aircraft taxi operations in the aircraft noise modeling for the NEM update
due to the relative close proximity of the taxiways to noise-sensitive properties and in response to community
interest.’3 Although aircraft taxiway operations modeling is not a built-in feature of AEDT, HMMH has developed
methodology to implement taxiing activity in AEDT, consistent with the guidance outlined in the Integrated Noise
Model (INM) 7.0 User’s Guide, Section 9.8.7. This methodology has been used with FAA approval for previous BTV
NEM updates in 2006, 2015 and 2019, as well as for the 2014 NEM for Portsmouth International Airport. HMMH
requests approval of this methodology for the current study.

Taxi tracks have been constructed which connect four aircraft parking locations to the four runway ends. The four
parking areas are: the ramp associated passenger terminal (labeled TF); the ramp associated with cargo operations
and the fixed base operator (FBO) (labeled CF); a general aviation ramp on the west side of Runway 1/19 (labeled
G1F); and general aviation ramp at the southwest corner of the airfield, just south of the Runway 33 departure end
(labeled G2F). These tracks reflect the current taxiway configuration, which includes the 2020 shifting of Taxiway G
100 feet further away from residences.!* The overall taxi track layout is shown in Figure 1. Section 2.3 provides
more details of the various taxi paths and respective operations.

11 https://vtdigger.org/2023/10/02/beta-unveils-its-electric-aircraft-production-facility-in-south-burlington/
https://www.beta.team/aircraft/

12 AEE has advised using GASEPV (variable pitch propellor) instead of GASEPF (fixed pitch), citing the ALIA take-off’s weight of
approximately 6,000 Ib. and its use of a 5-bladed Hartzell pusher-propellor. While many of the other of characteristics listed
(propellor placement or low-wing vs high-wing) are not identified in AEDT and are not used in the noise calculations, prior
discussions with AEE have indicated a preference to use substitutions with a similar general layout as the actual aircraft.
https://hartzellprop.com/blog-beta-technologies-updates-hartzell/

https://www.seabee.info/spencer.htm

https://www.si.edu/object/republic-rc-3-seabee%3Anasm A19840676000

https://en.wikipedia.org/wiki/Spencer_Air_Car

13 Taxiway noise has been a concern at BTV since the airport’s first 14 CFR Part 150 project in 1989/1990. Taxiway G, located on
the northwest of the airfield between Runway 15/33 and a residential neighborhood, was mentioned specifically in FAA’s 1990
Noise Compatibility Plan (NCP) Records of Approval (ROA) for BTV and FAA’s 2008 NCP ROA for BTV. Both documents are
available at https://www.faa.gov/airports/environmental/airport noise/part 150/states/vt

14 The Taxiway G reconstruction was funded by FAA grants and opened December 2020. https://vermontbiz.com/news
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https://en.wikipedia.org/wiki/Spencer_Air_Car
https://www.faa.gov/airports/environmental/airport_noise/part_150/states/vt
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Figure 1. BTV Taxiways and Representive Taxiway Model Tracks

Several AEDT overflight profiles are used to represent the operations for the taxiways in this project, all of which
are described below. These profiles include various stationary segments, where appropriate, and include the
following:®

. Two-minute idle warm-up

. Five-and-a-half-minute taxi hold/queue based on data provided by U.S. Department of
Transportation, Bureau of Transportation Statistics for 2022 and 2023, modeled near the end of the
taxi-paths, typically just before hold lines.*®

. One-minute hold for crossing Runway 1/19 (based on HMMH experience)

15 These assumptions are consistent with the 2019 BTV NEM taxiway modeling unless otherwise noted.

16 The database is titled “Airline On-Time Performance Data, Marketing Carrier On-Time Performance (Beginning January
2018)” (DOT On-Time) and is available at https://www.transtats.bts.gov. Interviews during the 2006 NEM preparation with
airport staff and FAA indicated that aircraft turn off their engines if they queue for more than 10 minutes. Estimates indicate
that without queuing, aircraft need approximately seven minutes for idle warm-up and taxi from the terminal to the departure
threshold. Therefore, the analysis used individual “TaxiOut” times provided in the DOT On-Time database between seven
minutes (taxi out, no queue) and seventeen minutes (taxi out, maximum duration queue with engines on) and then averaged.
Data used was the 5,812 individual operations listed in the DOT On-Time data from 07/01/2022 through 06/30/2023 that did
not have DepTime = NULL.
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As per the INM 7.0 User’s Guide, the stationary positions are modeled as slow-moving aircraft through the area.
This slow movement representation is used because the AEDT overflight profiles cannot model 0 velocity profile
segments, and the slow movement area represents multiple “average annual” positions at which individual aircraft
may actually stop.

Each ANP aircraft type used in this study has up to 24 unique proposed overflight profiles, which correspond to the
correct length and speeds of the particular taxiway ground track and the parameters for the particular aircraft
(although not all ANP aircraft will use all of the profiles). Therefore, the following profile description uses variables
to describe several of the parameters.

In summary, all of the taxi profiles use an overflight operation type and an altitude of 10 feet. The moving portion
of the profile will be modeled at a constant speed (10 knots) at an idle power setting defined later in Section 2.1.2.
The stationary positions are represented with several profile points entered in the FLT_ANP_PROFILE_POINTS
table, provided in Table 2. The points represent the deceleration from 10 knots to “0 knots” over 50 feet, slow
movement at speed “AS” over a specified distance to represent the desired stationary time and aircraft movement
through that same area, and then acceleration from “0 knots” to 10 knots. The acceleration portions include
segments at a higher thrust/power setting, referred to in this memorandum as “acceleration power” and
abbreviated “ACL”. Section 2.1 discusses the development of the ACL value for entry into AEDT. Table 3 presents
the profile points for taxi after arrival. These profiles are much simpler, with only two points. The aircraft taxi with
a constant speed of 10 knots and idle thrust for the full length of the profile.

The representation of aircraft which are stopped, waiting for clearance across a runway, is done in the same
manner for any arrival or departure profile that crosses a runway. In such cases, six points are added to represent
the deceleration (2 points), slow taxi representing the stopped aircraft for one minute (2 points) just before the
respective hold line, and then acceleration back to 10 knots (2 points). Section 2.3 provides more details of the
various taxi paths and respective operations.

C-20
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OP_TYPE PROF_ID1 PROF_ID2 PT_NUM DISTANCE ALTITUDE SPEED THR_SET OP_MODE
(ft) (ft) (Knots)

\ [TX] [TX2] 1 0 10 0.2 [IDLE] A
\ [TX] [TX2] 2 41 10 0.2 [IDLE] A
\ [TX] [TX2] 3 47 10 2.4 [ACL] A
\ [TX] [TX2] 4 97 10 10.0 [ACL] A
\ [TX] [TX2] 5 107 10 10.0 [IDLE] A
\ [TX] [TX2] 6 [START]-50 10 10.0 [IDLE] A
\ [TX] [TX2] 7 [START] 10 [AS] [IDLE] A
\ [TX] [TX2] 8 [END]-10 10 [AS] [IDLE] A
\ [TX] [TX2] 9 [END] 10 2.4 [ACL] A
\ [TX] [TX2] 10 [END]+50 10 10.0 [ACL] A
\ [TX] [TX2] 11 [END]+60 10 10.0 [IDLE] A
\ [TX] [TX2] 12 [S] 10 10.0 [IDLE] A

Notes:

[ACL] = Accelerating thrust for taxi, 0 to 10 knots in 50 ft. Section 2.1 discusses development of this value.
[AS] = Adjust speed — speed that will provide the desired stationary time in the stationary area and the necessary time to taxi through the area.
[END] = Profile distance to end of stationary area (ft)
[IDLE] = Idle thrust setting Section 2.1 discusses development of this value.
[S] = The length of the taxiway track.

[START] = Profile distance to beginning of stationary area (ft)

[TX] = Name of the taxiway track
[TX2] = Name of the taxiway track, PROF_ID2 indicator
Settings for points (PT_NUM) 1-5 and 9 revised June 2024 in response to FAA comments. The current settings come close to the desired two-
minute warm-up followed by an increase to acceleration thrust [ACL] over an approximately 3 second period, followed by acceleration to 10
knots over the course of 50 ft, and then a brief thrust reduction to idle power [IDLE].

Table 3. Profile Points for Taxi from Arrival

OP_TYPE PROF_ID1 PROF_ID2 PT_NUM DISTANCE ALTITUDE SPEED THR_SET (o] 1" [0]»]4
(ft) (ft) (Knots)
v [TX] [TX2] 1 0 10 10.0 [IDLE] A
v [TX] [TX2] 2 [S] 10 10.0 [IDLE] A
Notes:

[IDLE] = Idle thrust setting Section 2.1 discusses development of this value.
[S] = The length of the taxiway track.

[TX] = Name of the taxiway track

[TX2] = Name of the taxiway track, PROF_ID2 indicator

2.1 Development of AEDT idle and accelerating power entries

AEDT’s underlying database stores noise levels in a series of Noise-Power-Distance (NPD) curves. The “Power” of
the NPD curves is usually entered in units of pounds thrust, although it can also be in units of horsepower or
engine rotations-per -minute (RPMs).

2.1.1

The derivation of acceleration thrust uses basic physics and some simplifying assumptions. This analysis assumes
that aerodynamic drag and wheel friction are negligible, that the aircraft is on a level surface, and the only force
(thrust) required is to accelerate the mass of the aircraft to the desired speed within the desired distance. This

Derivation of Taxiing Acceleration Thrust
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analysis also assumes that an aircraft’s maximum static thrust is approximately 30 percent of the aircraft weight.’
The result of the analysis is that approximately 30 percent static thrust is required to accelerate the aircraft from 0
to 10 knots (16.88 feet per second) within 50 feet.

Equation 1 represents one of the equations of motion and relates acceleration and distance to a change in
velocity. Equation 2 uses Equation 1 and expresses the acceleration required to change velocity from 0 to 10 knots
(16.88 ft/s) within 50 feet. This is the desired acceleration. Equation 3 represents the relationship between force,
mass and acceleration (Newton’s Second Law of Motion). Equation 4 relates the weight of the aircraft to its mass
based on Equation 3 and the acceleration of gravity (32.17 ft/s?). Equation 5 is based on Equation 3 and relates the
desired thrust to the desired acceleration. Equation 6 replaces the mass in Equation 5 with the relationship
presented in Equation 4. Equation 7 presents the observed relationship between the static thrust and aircraft
weight, based on comparison of relevant aircraft in the AEDT fleet database. Equation 8 replaces the weight in
Equation 6 with the function of static thrust given in Equation 7, yielding the final relationship between the desired
thrust and static thrust.

Velocityrina® = Velocityinitial® +2 * Acceleration * Distance (1)
Accelerationpesired = (16.88 ft/s)?/(2 * 50 ft) = 2.85 ft/s? (2)
Force = Mass * Acceleration (3)
Weight = Mass * 32.17 ft/s? (4)
Thrustpesired = Mass * Accelerationpesired (5)
Thrustoesired = (Weight/32.17 ft/s?) * Accelerationpesired (6)
Thruststatic = 0.30 * Weight (7)
Thrust pesired = ((Thruststatic/0.30)/32.17 ft/s?) * Accelerationpesired (8)

Thrust pesired = ((Thruststatic/0.30)/32.17 ft/s?) * 2.85 ft/s?

Thrust pesired = 0.30 * Thruststatic

2.1.2 AEDT data entries

The AEDT power entries, listed in Table 2 and Table 3 in the field THR_SET, must be in the same units as the NPD
curves. Therefore,

e  For an AEDT ANP type with NPD curves defined in terms of thrust (FLT_ANP_AIRPLANE_NOISE_GROUPS,
THRUST_SET_TYPE = L), theidle entry is 10% of the maximum static thrust associated with the ANP
type (AEDT table FLT_ANP_AIRPLANES, field THR_STATIC). The accelerating value is entry is 30% of the
maximum static thrust associated with the ANP type.

e  For AEDT ANP types that have NPD curves defined in terms of engine RPMs
(FLT_ANP_AIRPLANE_NOISE_GROUPS, THRUST_SET_TYPE = X), discussions with AEE-100 indicates
that 20% of RPMs should be appropriate for idle and 40% of maximum RPMs should be appropriate for
acceleration power.

e  For all other AEDT ANP types (in which the NPD curves are not expressed in terms of thrust or RPMs) the
highest value in the respective ANP’s departure NPD curve set is assumed to be the ANP maximum power
value for this method (AEDT table FLT_ANP_AIRPLANE_NPD_ CURVES, field THR_SET where OP_MODE=D).
The AEDT value associated with [IDLE] is 10% of the ANP maximum power value and the AEDT value
associated with [ACL] 30% of the ANP maximum power value.

17 Estimated by comparison of static thrust and maximum take-off weights for various ANP types used in this study, as provided
in the AEDT fleet database.
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2.2 Omission of F-35A Aircraft/other Military Aircraft from Taxiway Modeling

Aircraft noise modeling for the 2024 BTV NEM update excludes taxiway modeling for VTANG F-35A aircraft along
Taxiways D and F. Taxiway modeling of the F-35A aircraft is not currently possible as AEDT 3e does not contain
noise data for the F-35A aircraft. The prior NEM® did not include VTANG F-35A taxiway modeling for the same
reason (i.e., lack of data in the AEDT 2d). In addition, there are no noise-sensitive receptors in close proximity on
that side of the Airport. Other military aircraft average less than 1 operation per day, so their taxi activities are not
modeled for simplicity.

2.3 Operations and Profiles

This section presents the results of combining all the individual profiles, apron use, and track use for this study
using draft operations. The following figures and tables show the various taxi paths with indications if the aircraft
are taxiing at 10 knots, holding, accelerating, or decelerating. The tables that follow indicate the names of the
taxiway tracks within the AEDT study and the most common ANP type using the taxi path.

In most cases, there is a single taxi path between an apron and runway end or a runway end and an apron. Two
taxiway profiles from each apron area have been developed to serve Runway 15 departures. One of the Runway 15
departure profiles, and the most commonly used, places the five-minute queue just before the hold line to Runway
15. The second profile, used about five percent of the time, places the five-minute queue just before the hold line
associated with the Instrument Landing System (ILS) critical area, which is approximately 900 ft further
southeast.’®

Figures 2 through 9 depict the taxi path profiles. Each figure is followed by a table describing the profile(s) used on
each path.

18 Accepted by FAA in 2019, depicting 2018 and forecast 2023 conditions

19 Interviews and observations indicate that the ILS critical area hold line is only used in adverse weather conditions. This
reported use at BTV is consistent with FAA Order 7110.65AA, Section 3-7-5. The use of two profiles will allow us to adjust the
use of the respective hold lines as model inputs are reviewed and refined during the course of the project. Within AEDT,
PROF_ID2 = 1 is used to denote the profiles using the runway hold line while PROF_ID2 = 2 is used to denote the profiles that
use the ILS hold line.
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Figure 2. Taxi paths for departing aircraft from apron CF

Table 4. Taxi profiles for departing aircraft from apron CF

TRK_ID1 . Endingat Most common
OP_TYPE PROF_ID1 PROF_ID2 Taxi Path Notes Ranway ANP type
Start heading west,
Vv TD15_CF 1 Hold before crossing Runway 1-19 15 CNA208
Hold at Runway 15 departure end
Start heading west,
v TD15 CF ) Hold before crossir?g Runway 1-19 15 CNA208
- Hold at ILS critical area
(instead of at Runway 15 departure end)
Start heading east,
Vv TD33_CF 1 then turns right to southeast 33 CNA208
Hold at Runway 33 departure end
Notes:

All of the above departure entries start with a two-minute hold representing engine warm-up

All entries have TRK_ID2 = 1
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Figure 3. Taxi paths for departing aircraft from apron G2F

Table 5. Taxi profiles for departing aircraft from apron G2F

TRK_ID1 Endingat Most common

PROF_ID1 PROF_ID2 Taxi Path Notes Runway ANP type

Start heading northwest,
then turns left and pass Apron CF
Vv TWD01_G2 1 Hold before crossing Runway 1-19 1 CNA172
Cross Runway and turn left, passing Apron G1F

Hold at Runway 1 departure end
Start heading northwest
Vv TD15_G2F 1 Hold before crossing Runway 1-19 15 CNA172
Hold at Runway 15 departure end
Start heading northwest,
Hold before crossing Runway 1-19
Hold at ILS critical area
(instead of at Runway 15 departure end)
Start heading northwest
Hold before crossing Runway 1-19
Turn right, Hold before crossing Runway 15-33
Hold at Runway 19 departure end
Start heading northwest, then turns right
Hold at Runway 33 departure end

\ TD15_G2F 2 15 CNA172

\ TWD19_G2 1 19 CNA172

\" TD33_G2F 1 33 CNA172

Notes:
All of the above departure entries start with a two-minute hold representing engine warm-up
All entries have TRK_ID2 = 1
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Figure 4. Taxi paths for departing aircraft from apron TF

Table 6. Taxi profiles for departing aircraft from apron TF

Endingat Most common

TRK_ID1

OP_TYPE PROF_ID1 PROF_ID2 Taxi Path Notes T ANP type
Start heading north,
\Y TD15_TF 1 then turn left to northwest 15 CRJ9-ER

Hold at Runway 15 departure end
Start heading north,
then turn left to northwest
v TD15_TF 2 Hold at ILS critical area 15 CRIS-ER
(instead of at Runway 15 departure end)
Start heading east
Hold before crossing Runway 1-19
cross runway, then turn right to southeast
Hold at Runway 33 departure end

Vv TD33_TF 1 33 CRJ9-ER

Notes:
All of the above departure entries start with a two-minute hold representing engine warm-up.
All entries have TRK_ID2 = 1.
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Figure 5. Taxi paths for departing aircraft from apron G1F

Table 7. Taxi profiles for departing aircraft from apron G1F

TRK_ID1 Endingat Most common
P_TYPE - PROF_ID2 Taxi Path Not
OP_ PROF D1 'ROF- Xt Fath NOtes Runway ANP type
\Y TWDO01_G1 1 Hold at Runway 1 departure end 1 GASEPF
Start heading north and pass apron TF
\Y TWD19_G1 1 Hold before crossing Runway 15-33 19 GASEPF

Hold at Runway 19 departure end
Start heading north and pass apron TF,
\% TD15_G1F 1 then turn left to northwest 15 GASEPF

Hold at Runway 15 departure end
Start heading north and pass apron TF,

then turn left to northwest
v TD15_G1F 1 Hold at ILS critical area 15 GASEPF
(instead of at Runway 15 departure end)
Hold before crossing Runway 1-19
Cross Runway heading east, passing Apron CF
then turn right to southeast
Hold at Runway 33 departure end

Vv TD33_G1F 1 33 GASEPF

Notes:
All of the above departure entries start with a two-minute hold representing engine warm-up
All entries have TRK_ID2 = 1.
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Figure 6. Taxi paths for aircraft arriving to apron CF

Table 8. Taxi profiles for aircraft arriving to apron CF

Taxi Path Notes

Aircraft starts at southeast end of runway,
Then turns right, towards southwest,

Page 14 of 29

Most

common
ANP type

\Y, TA15_CF 15 then northwest, CNA208
then turns to west
Taxi directly to apron
Aircraft starts at northwest end of runway,
v TA33_CF 33 then turns left, towards southwest, then southeast CNA208

then turns to right to south, passing Apron TF
Hold before crossing Runway 1-19

Notes:
All entries have TRK_ID2 = 1.
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Figure 7. Taxi paths for aircraft arriving to apron G2F

Table 9. Taxi profiles for aircraft arriving to apron G2F

TRK_ID1 Taxi from Most

PROF_ID1

PROF_ID2 arrival on Taxi Path Notes common
Runway ANP type

Aircraft starts at north end of runway
then turns left to west
TWAO01_G2 1 1 Hold before crossing Runway 15-33 CNA172
then turns left and hold before Runway 1-19
Continue southeast to apron

Aircraft starts at southeast end of runway,
then turns right, towards southwest
then turns left to southeast
Taxi directly to apron

TA15_G2F 1 15 CNA172

Aircraft leaves runway before reaching southern end
TWA19_G2 1 19 then turns left to east, passing Apron CF CNA172
then turns right to southeast

Vv

Aircraft starts at northwest end of runway,
TA33_G2F 1 33 then turns left, towards southwest, then southeast CNA172
Hold before crossing Runway 1-19

Notes:

All entries have TRK_ID2 = 1.
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Figure 8. Taxi paths for aircraft arriving to apron TF

Table 10. Taxi profiles for aircraft arriving to apron TF

Taxi Path Notes

Aircraft starts at southeast end of runway,
then turns right, towards southwest,

Page 16 of 29

Most
common
ANP type

v TA15_TF 15 then turns right northwest CRI-ER
Hold before crossing Runway 1-19
Aircraft starts at northwest end of runway,
v TA33_TF 33 then turns left, towards southwest, CRI9-ER

then turns right southeast
turns to right to south

Notes:
All entries have TRK_ID2 = 1.
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Figure 9. Taxi paths for aircraft arriving to apron G1F

Table 11. Taxi profiles for aircraft arriving to apron G1F

TRK_ID1 Taxi from Most

OP_TYPE | PROF_ID1 arrival on Taxi Path Notes common

PROF_ID2 Runway ANP type

Aircraft starts at north end of runway
Turns left to west
v TWAO1_G1 ! ! Hold before crossing Runway 15-33 GASEPF
Taxi south, passing Apron TF
Aircraft starts at southeast end of runway,
Turns right, towards southwest, then
\Y TA15_G1F 1 15 northwest, turns to west passing Apron CF GASEPF
Hold before crossing Runway 1-19
Cross Runway and turn left to south
Aircraft starts at south end of runway
Taxi directly to apron
Aircraft starts at northwest end of runway,
\Y TA33_G1F 1 33 Turns left, towards southwest, then southeast GASEPF
turns to right to south, passing Apron TF

\Y TWA19_G1 1 19 GASEPF

Notes:
All entries have TRK_ID2 = 1.
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The AEDT performance report for the draft operations is available in Excel format upon request. The Excel file was
used in preparing the preceding figures to verify that AEDT is producing the expected results with the inputs
described above. It should be noted that AEDT sub-segmented the profiles further. We reviewed and found most
of the duration variations are approximately one to two seconds and the distance variations are on the order 10
feet or less. Therefore, we do not believe these adversely affect the overall results.

2.4 Draft Results in Day-Night Average Sound Level

Figure 10 presents the DNL 65 dB and DNL 70 dB contours using the draft year 2024 operations, draft runway use,
the taxiway tracks presented in Figure 1, and the proposed taxiway profiles defined above, applied to the
appropriate ANP types. The DNL 65 dB contour generated from these taxiway operations does extend slightly
outside of airfield property on the northwest side. Although not shown in this memorandum, the shape and extent
of the 65 dB DNL contour is similar to a prior BTV taxiway modeling submission.?® The residential area within the
DNL 65 dB contour shown in Figure 10 has been an area of noise mitigation efforts in accordance with the airport’s
FAA approved Noise Compatibility Program (which is financially supported by several sources, including FAA
Airport Improvement Program grants). The taxi operations around ramp areas G1F and G2F do not produce noise
levels of 65 dB DNL.

20 Document “Burlington International Airport Noise Exposure Map Update — Requested Review and Approval of Integrated
Noise Model Non-Standard Inputs” prepared for Richard Doucette, FAA; Prepared by David Crandall; September 11, 2014,
HMMH Job #305660. Attachment B, Page B-8, Figure 3-5.

Reviewed and approved by FAA AEE-100 via letter dated December 9, 2014 addressed to Richard Doucette, signed by Rebecca
Cointin, Manager AEE/Noise Division

Both of the above documents are included in Appendix B of the BTV 2015 and 2020 Noise Exposure Maps.
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Figure 10. Draft 65 dB and 70 dB DNL Contours associated with Taxiing Aircraft

3.0 UVM Medical Center Helicopter Operations

The local hospital, University of Vermont Medical Center, has a helipad to facilitate patient transportation by
helicopter. The helipad, designated in FAA’s records as 67VT, is located approximately 2 miles west of BTV.2! The
helicopters, mainly Eurocopter EC 135 (modeled as AEDT ANP type EC130), are serviced, maintained, and stored at
FBO facilities on the east side of BTV. The helicopters fly the 2 miles between the FBO and the helipad 67VT either
over or around residential areas near BTV, within the 30,000-foot radius study area requirement in 14 CFR Part
150.22 Our draft existing and forecast operations data have on the order of 1,700 annual EC130 operations of
which approximately 450 fly between BTV and 67VT. Approximately one third of the 450 annual operations occur
during the DNL metric’s 10 PM to 7 AM nighttime period.

Figure 11 shows the actual flight tracks (green tracks depict arrivals to BTV and orange tracks depict departures
from BTV) and the representative model tracks associated with these operations. Flight track analysis indicates
that the transit time, on average, is four minutes, which results in an average ground speed of 38 knots.?? Flight
track analysis also indicates that the average altitude of the helicopters is approximately 800 feet mean sea level

21 FAA’s Airport Data and Information Portal has information at https://adip.faa.gov/agis/public/#/simpleAirportMap/67VT
22 14 CFR Part 150 Appendix-A-to-Part-150(b)(1)
23 Measured between BTV Taxiway and a straight line approximating the helicopters crossing of Interstate 89.
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(MSL), or 465 feet above field elevation (AFE). The representative helipad selected for these profiles was chosen
with consideration of the other on-airport helipads within the model and stakeholder input (Technical Advisory
Committee).

Figure 11. Actual and Representative Tracks for Proposed Profiles
Note: Green/blue = arrivals to BTV; Orange/red = departures from BTV

Figure 11 also presents the eight proposed representative model tracks. Red tracks are BTV departures, leading
from the modeled helipad at the FBO on BTV property to the UVM helipad. Blue tracks are BTV arrivals, leading
from UVM to the FBO. This methodology allows the operations to be modeled as arrivals/departures to/from BTV.
Each departure or arrival profile is set to the respective track length.

3.1  Proposed Arrival Profiles

Table 12 presents the proposed user-defined arrival profile representing an EC130 starting in the air over helipad
67VT, flying to BTV, and landing on the BTV airfield. The profile is shown as it would be entered to AEDT’s table
FLT_ANP_HELICOPTER_PROCEDURES, and the step types (and interpretation of the respective duration, distance,
altitude and speed values) are those defined in the AEDT 3e User Manual Appendix M and AEDT 3e Technical
Manual 11.2.3.3.2* All attributes not presented for the proposed profile are the same as the EC130 AEDT default
profile.

24 Both the User Manual and the Technical Manual were last updated May 9, 2022 and are available at
https://aedt.faa.gov/3e_information.aspx
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Table 12. Proposed Profile EC130 Approach U_fm_UVM_H1A061

DURATI .
ON DISTANCE ALTITUDE SPEED STANDARD profile
Step Type e . attributes and notes
(Feet) iz (e (if different)
note)
S ALTITUDE =1,000;
1 Start altitude at constant speed i i 465 38 SPEED =113.4
L * —
2 Level flight at constant speed i 9,638 i i DISTANCE = 87,250
B DISTANCE = 5000
3 Approach with horizontal - 316 - 30 SPEED = 65
deceleration Maintain** deceleration
A DISTANCE = 4800
4 - 624 400 - ALTITUDE =500

Approach at constant speed o
PP P Maintain** descent angle

C
5 Approach with descending - 2,263 15 0
deceleration
Y
6 Vertical descent in ground 3 - 0 -
effect
H
Flight idle
G
Ground idle

Total track distance 12,841*

DISTANCE = 2850
Maintain** descent angle

Notes:

* These distances are adjusted in other profiles associated with other respective ground tracks.

** Distance values are selected so that the proposed profiles maintain the same descent angle and/or deceleration rate associated the respective
STANDARD profile segment. In the example of Step 3, the deceleration rate is developed via a form of Equation 1 where acceleration/deceleration is
equal to (Vf2—Vi?)/(2*d). The standard profile’s deceleration rate works out to about 2.5 ft/s2. That 2.5 ft/s? deceleration rate was then applied to the
proposed profile’s starting speed of 38 knots (Vi), and interim speed of 30 knots (Vf) to come up with the step distance of 316 feet (rounded). In the
example of Step 4, the descent angle is set by the standard profile’s ratio between the difference in the altitude (1,000 ft AFE — 500 ft AFE = 500 ft)
and segment distance (4,800 ft) which is approximately 5.9 degrees. To match the standard profiles descent angle, Step 4 of the a proposed profile
has a distance of 624 feet based on an altitude change of 465 ft AFE to 400 ft AFE (65 feet).

The DURATION, DISTANCE, ALTITUDE and SPEED fields are used only by particular Step Types. Values presented here are as entered into AEDT’s
FLT_ANP_HELICOPTER_PROCEDURES table with the exception that entries shown as “-“ are unused parameters and actually entered into the table as
0. This proposed user-defined profile does not have any changes to the DURATION field compared to the AEDT STANDARD profile. For most step
types, the actual representative segment duration can be calculated using the appropriate distance and the appropriate speed. Please see AEDT
documentation for further details.

Figure 12 presents a graphical representation of the proposed profile altitude relative to the distance from the
helipad (as shown in Table 12) compared to AEDT default “standard” profile. Steps 1 through 4 are at a lower
altitude (465 ft above airfield elevation) for the proposed profile; the standard profile has the same steps between
1,000 ft AFE and 500 ft. Distances in steps 2 through 5 are adjusted based on the total track distances to maintain
the same descent angle and/or deceleration rate compared to the AEDT default profile. Steps 6 through 8 are
identical in both profiles and occur during the last minute of flight, representing the last 15 feet of altitude, before
touching down and stopping. Figure 13 graphs the profile’s speed relative to the distance from the helipad.

Figure 14, Figure 15, and Figure 16 compare the proposed arrival profile’s resulting SEL contour (in red) to the
AEDT standard EC130 profile’s resulting SEL (in blue) on each of the five representative tracks. The five figures each
display the 85 dB, 90 dB and 95 dB SEL contours associated with a single operation on the indicated track. In
general, the proposed profile is about 5 dB louder than the standard profiles during the transit. Some of the
difference can be accounted for by the lower altitude of the proposed profile (465 feet AFE compared to 1,000 feet
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AFE). The rest of the difference is attributable to the slower speed of the proposed profile (38 knots compared to
113.4 knots).

EC130 AEDT Arrival Profiles
Direction of Flight — —®— Standard Profile
—0— U_fm_UVM_H1A061
1,200
< From Step 1 Step 3
1,000 L 4
Step 2 \
= 800
(0]
£
L 600
g Step 1* Step 1
P [ i i L
<< 400
200
Steps 5, 6, ZX
O T T T T T T T T T
18,000 16,000 14,000 12,000 10,000 8,000 6,000 4,000 2,000 0
Distance from Helipad (feet)

Figure 12. Comparison of EC130 AEDT Standard and Proposed Arrival Altitude versus Distance Profiles
Note: *Total distance for the longest proposed arrival profile (U_fm_UVM_H1A064) is 18,411 feet

EC130 AEDT Arrival Profiles

1ev I

15,000 16,000 14,000 12,000 10,000 8,000 6,000 4,000 2,000 i}

Distance from Helipad (feet)

Figure 13. Comparison of EC130 AEDT Standard and Proposed Arrival Speed versus Distance Profiles
Note: *Total distance for the longest proposed arrival profile (U_fm_UVM_H1A064) is 18,411 feet
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Figure 14. Comparison SEL Contours Arrival Track HLA060 from UVM (west) to AEDT Helipad (east)
H1A060 Attributes: Total distance is 13,484 feet; Step 2 distance is 10,281 feet

Figure 15. Comparison SEL Contours Arrival Track HIA061 from UVM (west) to AEDT Helipad (east))
H1AO061 Attributes: Total distance is 12,841 feet; Step 2 distance is 9,638 feet
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Figure 16. Comparison SEL Contours Arrival Track HLA062 from UVM (west) to AEDT Helipad (east)
H1A062 Attributes: Total distance is 15,408 feet; Step 2 distance is 12,205 feet

Figure 17. Comparison SEL Contours Arrival Track HLA063 from UVM (west) to AEDT Helipad (east)
H1A063 Attributes: Total distance is 14,308 feet; Step 2 distance is 11,105 feet
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Figure 18. Comparison SEL Contours Arrival Track HLA064 from UVM (west) to AEDT Helipad (east)
H1A064 Attributes: Total distance is 18,411 feet; Step 2 distance is 15,208 feet

3.2 Proposed Departure Profile

Table 13 presents the proposed user-defined departure profile representing an EC130 departing a helipad on the
BTV airfield, flying towards 67VT, and entering a level flight with the profile ending where the track ends, over
67VT. The profile is presented as it would be entered into AEDT’s table FLT_ANP_HELICOPTER_PROCEDURES, and
the step types (and interpretation of the respective duration, distance, altitude and speed values) are those
defined in the AEDT 3e User Manual Appendix M and AEDT 3e Technical Manual 11.2.3.3. All attributes not
presented for the proposed profile are the same as the EC130 AEDT default profile.
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STANDARD profile

Step Type DURATION DISTANCE ALTITUDE SPEED
attributes
(feet) (feet) (knots) (if different)
G
1 Ground idle 30 i i i
H
2 Flight idle 30 i i i
Vv
3 Vertical ascent in ground effect 3 i 15 i
E
4 Depart with horizontal - 100 - 30
acceleration
F DISTANCE =500
5 Depart with climbing - 39 30 34 SPEED = 65
acceleration Maintain** acceleration
b DISTANCE = 3,500
6 Departure at constant speed i 1,570 465 i ALTITUDE =1,000
Maintain** climb angle
E DISTANCE = 2,800
7 Depart with horizontal - 94 - 38 SPEED =113.4
acceleration Maintain** acceleration
8 . L - 11,145* - - DISTANCE = 93,100
Level flight at constant speed
Total track distance 12,948*
Notes:

* These distances are adjusted in other profiles associated with other respective ground tracks.
** Distance values are selected so that the proposed profiles maintain the same climb angle and/or acceleration rate associated the respective
STANDARD profile segment. See notes to Table 12 for further details and examples of this process.
The DURATION, DISTANCE, ALTITUDE and SPEED fields are used only by particular Step Types. Values presented here are as entered into AEDT’s
FLT_ANP_HELICOPTER_PROCEDURES table with the exception that entries shown as “-“ are unused parameters and actually entered into the table as 0.
This proposed user-defined profile does not have any changes to the DURATION field compared to the AEDT STANDARD profile. For most step types,
the actual representative segment duration can be calculated using the appropriate distance and the appropriate speed. Please see AEDT
documentation for further details.

Figure 19 presents a graphical representation of the proposed profile altitude relative to the distance from the
helipad (as shown in Table 13) compared to AEDT default “standard” profile. Steps 1 through 4 represent the start
of the departure and are unchanged compared to the AEDT default profile. Steps 5, 6, and 7 are modified to
represent the lower aircraft altitude and slower speed. Distances are adjusted based on the total track distances to
maintain the same climb angle and/or acceleration rate compared to the AEDT default profile. Step 8 is simply
shortened relative to the default profile. Figure 20 graphs the profile’s speed relative to the distance from the

helipad.

Figure 21, Figure 22, and Figure 23 compare the proposed departure profile’s resulting SEL contour (in red) to
AEDT standard profile’s resulting SEL (in blue) on the three representative tracks. The three figures each display
the 85 dB, 90 dB and 95 dB SEL contours associated with a single operation on the indicated track.

In general, the proposed profile is about 5 dB louder than the standard profiles during the transit. Some of this can
be accounted for by the lower altitude of the proposed profile at 465 feet above field elevation (AFE) compared to
the standard profile’s altitude of 1,000 feet AFE. Some can be accounted for by the slower speed of the proposed

profile at 38 knots compared to the standard profile’s speed of 113.4 knots.
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Figure 19. Comparison of EC130 AEDT Standard and Proposed Departure Altitude versus Distance Profiles
Note: *Total distance for the longest proposed departure profile (U_to_UVM_H1D062) is 14,781 feet

EC130 Departure Profiles
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Figure 20. Comparison of EC130 AEDT Standard and Proposed Departure Speed versus Distance Profiles
Note: *Total distance for the longest proposed departure profile (U_to_UVM_H1D062) is 14,781 feet
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Figure 21. Comparison SEL Contours for Departure Track H1D060 from AEDT Helipad (east) to UVM (west)
H1DO060 Attributes: Total distance is 12,948 feet; Step 2 distance is 11,145 feet

Figure 22. Comparison SEL Contours for Departure Track H1D061 from AEDT Helipad (east) to UVM (west)
H1DO061 Attributes: Total distance is 14,208 feet; Step 2 distance is 12,405 feet
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Figure 23. Comparison SEL Contours for Departure Track H1D062 from AEDT Helipad (east) to UVM (west)
H1D062 Attributes: Total distance is 14,781 feet; Step 2 distance is 12,978 feet

3.3 Discussion of Proposed EC130 Profiles with respect to Project DNL

The preceding figures presented SEL contours for individual operations. As mentioned previously, the research
done so far for this project indicates that there are approximately 450 operations total between BTV and 67VT in
both directions, with one-third at night. Those same operations would be approximately five equivalent average
annual day operations when modeled with the DNL metric, after applying the nighttime adjustment. Therefore, at
the expected level of operations, the 95 dB SEL contour would be representative of 53 dB DNL, the 90 dB SEL
contour would be representative of 48 dB DNL and the 85 dB SEL contours would be representative of 43 dB DNL,
absent any other aircraft activity, with the assumption that all operations fly only one of the eight tracks
presented. As the figures indicate, the 95 dB SEL levels occur completely on airport property. Therefore, we do not
expect the proposed profiles and associated operations by themselves to cause noticeable lobes in the overall
project’s 65 dB DNL contours.
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Office of Environment and Energy 800 Independence Ave., S.W.

U.S. Department Washington, D.C. 20591
of Transportation

Federal Aviation
Administration

6/25/2024

Cheryl Quaine

Environmental Protection Specialist
New England Region

Federal Aviation Administration
1200 District Ave.

Burlington, MA 01803-5299

Dear Cheryl Quaine,

The Office of Environment and Energy Noise Division (AEE-100) has received the
memo from HMMH dated June 12, 2024, on behalf of the City of Burlington, Vermont
referencing the Title 14 CFR Part 150 Airport Noise and Land Use Compatibility Study
(Part 150), Noise Exposure Map (NEM) update for the Patrick Leahy Burlington
International Airport (BTV). In the memo, HMMH requested the approval of multiple
non-standard AEDT aircraft and helicopter substitutions, approval of a non-standard
methodology for modeling taxiway operations at BTV, and approval of a non-standard
methodology to develop user-defined helicopter profiles for the modeling of Eurocopter
EC-135 operations between BTV and the nearby hospital helipad at the University of
Vermont Medical Center (67VT) in AEDT 3e.

Non-Standard AEDT Aircraft and Helicopter Substitutions

AEE approves the proposed substitutions for the Guimbal G2CA helicopter and
Tencam SIRA, Piper PA16, Pipistrel PIVE and, Beta ALIA aircraft types as detailed in
Table 1.

Table 1. Aircraft and Helicopters Not Present in the AEDT 3e
Database

HMMH Proposed and FAA AEE Approved Substitutions

Aci:r::laeft Re.’:\:f:g;:ed ECfUEIziID AEDT Airframe | AEDT Engine A?\li[jer B:;A[\)_Tm
G2CA Guimbal G-2 Cabri 4105 Robinsc;m R22 10-320-D1AD R22 P28A
Mariner
SIRA Tec”ag;xe”tor 1904 EA?; izggom' 10-360 GASEPV |  TB21
PA16 Piper 16 Clipper 6241 ?:J::c(i Alss) 0-200 GASEPF 172
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HMMH Proposed and FAA AEE Approved Substitutions

Aircraft Represented AEDT . . AEDT AEDT
Code Aircraft equip_ip | AEDTAirframe | AEDTEngine | ,\\po'\n | gapa ID
PIVE P'p'é‘lzst'r\ée"s 6263 | Cessna 162 (FAS) 0-200 GASEPF 172

Spencer S-12 Air

ALIA Beta ALIA 1900
Car

TI0-540-J2B2 GASEPV P28A

Non-Standard AEDT Taxiway Modeling Methodology

AEE approves the aircraft taxiway modeling methodology outlined in the June 12, 2024
request memo but defers to APP-400, and the New England Region ADO for a
justification of need for the utilization of this methodology including the requested
omission of F-35A and other military aircraft taxi noise as described in Section 2.2.

Non-Standard AEDT EC-135 User-Defined Helicopter Arrival and Departure
Profiles

The standard helicopter arrival and departure profiles in AEDT 3e for the Eurocopter
EC-135 do not reflect the typical cruising altitude of 465 feet above Mean Sea Level
(MSL), distances, or cruise speed of 38 knots needed to reflect the profiles of helicopter
operations to and from the Fixed Base Operator (FBO) helipad at BTV and hospital
helipad at 67VT. Therefore, HMMH is seeking approval for adjustment of these
standard helicopter profiles for the Eurocopter EC-135 to accurately reflect the typical
range of cruising altitudes, distances, and speeds utilizing non-standard user-defined
profiles.

The proposed revised methodology for developing non-standard user-defined helicopter
profiles in AEDT 3e for the Eurocopter EC-135 between the BTV FBO helipad and
67VT helipad appear to be adequate for this analysis; therefore, AEE approves use of
the methodology proposed for this project.

Please understand that these approvals are limited to this particular Part 150 NEM
update for BTV and for use with AEDT 3e only. Further non-standard AEDT inputs or

methodologies for additional projects at this or any other site will require separate
approval.

Sincerely,

Donald Scata
Manager
AEE-100/Noise Division

cc: ARP Contacts (Susan Stachle, APP-400)
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