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Approach to Analyzing Airport Noise*

Wyle provides innovative approaches to airports
seeking sustainable solutions for their noise
management and land-use programs. Solutions
are custom designed to unique needs of each
airport, recognizing that a successful airport
noise study program relies on strong technical
expertise, effective communication, innovative
skills, and collaborative processes.

Wyle’s approaches to the various tasks in a
typical airport noise analysis are described in
the following paragraphs:

Project planning — Noise analysis projects are
typically initiated by closely coordinating a
detailed statement of work from the airport,
insuring that the project goals and objectives
are clearly defined and that the project tasks
are logical, appropriate, and necessary to
achieve the agreed upon goals and objectives.
Solicitation of input and participation from all
project stakeholders is strongly recommended
prior to finalizing the statement of work and
also at appropriate times during the project.

Public outreach and project meetings — The
Project Manager and other key consultant staff
usually travel to the project site to attend planning
meetings with project officials and to conduct

*Approach to Analyzing Airport Noise
*Wyle Laboratories, Inc.

Bill Albee®™ Ben H Sharp*™

community meetings/workshops as needed. A
“noise basics” presentation is made to insure
that project officials and interested members
of the public understand the metrics and analysis
included in the study.

Project website — Development of project
website is recommended to insure wide visibility
of project progress to the local communities.
Posting a draft work scope on the project
website for public review and comment prior
to the initial project meetings usually increases
stakeholder participation. Input on metrics and
what results citizens want to see from this
study can be solicited. Inclusion of a question
and answer section is recommended where
citizens can submit questions and receive
responses from the project officials and
consultants. This section may include a
“Frequently Asked Questions” section to
minimize individual responses, which can be
updated whenever several citizens are asking
the same question. Alternatively, all questions
and answers may be individually posted with
responses.

Noise monitoring — Noise monitoring is often
performed to assist with public confidence in
the contours generated by the noise model.
Noise monitoring data is not used as input to
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the noise model, but may serve to update the
modelling of specific aircraft types or specific
flight procedures where they may be shown to
differ significantly from standard modelling
assumptions. In our experience, this type of
monitoring provides project officials and the
public with more confidence with the modelling
process and with the local results. Locations
for the noise monitoring are often identified
through available noise complaint information,
previous study monitoring locations, discussions
with project staff and community representatives,
and consultant experience. Additional focus
can be placed on areas that are expected to
experience changes in noise exposure as a

result of the project.

Data collection—1It is necessary to conduct an
inventory of many aspects of an airport to
ensure accurate operational data collection,
particularly when data collected from different
sources is not in agreement or incomplete.
Preparing an inventory of all data collected by
source and submitting it to project officials for
review and comment prior to performing any
modelling or analysis prevents later concerns
with completeness and accuracy with the data.
Data collection includes, but is not limited to
configuration of runways and their utilization,
types of aircraft, and the number of day and
night operations by each aircraft type on each
flight track.

When evaluating noise compatibility alternatives,
the existing land uses located within the study
area are collected and integrated into a GIS
database to provide a detailed base map for use
throughout the study. The map identifies areas
of compatible and non-compatible land uses.

The resulting GIS database aids in comparing
alternatives and serves as a communication tool
during the community information workshops

and project meetings.

Wyle developed the Noise Data and Display
System (NDADS) , which is a proprietary
interactive tool, to create the most accurate
possible flight tracks and flight profiles for use
in noise modelling. NDADS reads a sample of
air traffic control radar data and displays it in
a manner that allows the operator to analyze
the data and statistically create representative
tracks and profiles. NDADS also performs
an accurate statistical analysis of airport
operations by aircraft type, operation type,
runway assignment, and time of day.

Modeling existing and alternative scenarios —
The selected noise model is run only after all
input data has been carefully verified and approved
by project officials, in order to produce noise
exposure information for the existing and
alternative scenarios. All available sources,
including stakeholder input, should be utilized
to identify viable operational alternatives that
will achieve the project goals, while minimizing
noise exposure. The model inputs and approach
are fully explained in a report narrative that is
supported by both graphic and tabular formats.
Model outputs include cumulative noise exposure
contours, plotted on aerial photographs or on a
detailed land use base map, and all supplemental
noise exposure information produced with
noise metrics other than DNL.

Comparing the impacts of different types of
aircraft — There are several effective methods
of comparing the noise footprints of different
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aircraft types. One approach is to model single
or multiple arrival and departure contours for
each aircraft type to be compared, and to plot
the Maximum Sound Level (Lmax) or Sound
Exposure Level (SEL) contour side by side for
each aircraft type. Another approach, preferred
by Wyle, is to model the actual time history of
an arrival and departure for each aircraft to be
compared using Wyle’s Noise Model Simulation
(NMSim) , which can produce both two or
three dimension video simulation. NMSim uses
arange of colors to show the level and extent
of noise propagation for each event. This
animated graphic video is presented over a
background map or aerial photo of the airport
study area. Each operation is simulated on an
actual arrival or departure flight track. NMSim
is sufficiently sophisticated to show the noise
shielding effects of terrain and the variations
in noise propagation attributable to a soft
surface, such as a park with vegetation, or a
hard surface such as a body of water.

Comparing different arrival and departure flight
paths — Wyle has developed an innovative,
effective approach to comparing the noise impacts
of different arrival and departure flight paths,
particularly when the area of concern is well
beyond the DNL 65 dB contour. That approach
is to perform a geographic point-of-interest
analysis with alternative noise metrics that
supplement the Day Night Average Sound
Level (DNL) metric throughout the entire
selected study area.

A detailed geographic point-of-interest analysis
of noise exposure is typically performed using
DNL and two supplemental metrics -- Number-
of-events Above (NA) and Time Above (TA)
. These metrics are used to break DNL down

into its main component parts, which are more
easily understood by the average citizen. A
point-of-interest is a specific geographic location
where noise analysis is conducted. The study
area and geographic points-of-interest are
selected by local project officials.

The Num9ber-of-Events Above (NA) metric
describes the quantity of aircraft operations
that generate sound levels exceeding a given
threshold. The threshold is expressed using the
Maximum A-weighted Sound Level (Lmax) . The
numbers of events above a given Lmax is
computed for the average annual day at each
geographic point-of-interest, usually over a
range of Lmax thresholds in 5 dB increments
from 55 dB to an upper threshold where NA is 0
at all geographic points-of-interest in the study
area. The NA metric is currently computed by
proprietary software, which runs the Integrated
Noise Model repeatedly while extracting the
NA data for the geographic points-of-interest.
The NA is calculated to the nearest whole
operation. The NA metric, in conjunction with
the TA, can be used to describe the impact of
many noise events over a given period of time,
describing noise exposure at any chosen loca-
tion in the study area in far more detail than
DNL alone.

The TA metric expresses the amount of time
that aircraft noise levels are greater than a
given continuous sound level threshold. For a
given point, the amount of time each aircraft
operation generates noise above the threshold
level is calculated. TA is expressed in minutes
because it is not a sound level. The TA is
calculated to the nearest minute. The TA is a
useful descriptor of the noise impact of an
individual event or for many events occurring
over a specified time period. When computed
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for a full day, the TA can be compared to the
DNL in order to determine the sound levels and
durations of events that comprise the DNL at
any given grid point. TA can also be computed
for a range of sound level thresholds, usually
in 5 dB increments from 55 dB to an upper
threshold where TA is 1 minute or less at all
the geographic points-of-interest.

A separate analysis can be performed for each
scenario to compare the existing and proposed
arrival and departure flight corridors in the
study, with tables that show the DNL and the
full range of NA and TA results (and any other
chosen metrics) for every geographic point-of-
interest in the study. NA and TA contours at
selected threshold levels can also be plotted
on an aerial photo that covers the entire selected
study area using hard contour lines and gradual
color shading to show variations in the levels
between the hard contour lines.

Comparing numbers, frequencies and times of
day of operations for each alternative — In
addition to using the NA metric to deconstruct
the DNL metric at any given level of exposure,
it can also be utilized to isolate the events
occurring at various noise levels during any
hour of the day (or any other time period of
interest) . Results can be produce for the annual
average day, average busy day, average directional
flow, and etc. This analysis is performed using
the NA and DNL (and any other selected
metrics) for selected time periods and airport
configurations. Results quantify in detail the
frequency of operations for the selected time
periods and the number of operations at each
threshold level over a full range of noise levels.
Similar results are provided for other
supplemental metrics specified by a client.

lllustrating single event and cumulative noise
levels with various noise metrics — An increasing
number of noise studies are being performed
using alternative noise metrics that supplement
DNL. The NA metric has emerged as the metric
chosen most often to analyze the individual
events that comprise DNL at any geographic
point-of-interest in a study area. The TA metric
is typically only used in conjunction with the
NA metric to help analyze the events that
comprise the DNL at the geographic points-of-
interest. Public response has been very positive
in every instance where NA results are presented.

Presentation of study results—Using Geographic
Information System (GIS) approaches, Wyle
has developed effective visual innovations to
communicate noise exposure. Noise study report
graphics include traditional noise contours,
which are augmented by showing noise exposure
levels with a gradual color-shading technique
that in effect blurs the “hard” boundaries of

contour lines, and shows noise exposure over
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a larger geographic area without adding
additional contour lines.

Public response has been very positive, because
this technique satisfies the public demand to
see exposure beyond the published outer contour
line without requiring the airport operator to
add definitive noise contours outside of their
lowest published contour line.

Another challenging issue is to clearly
communicate flight corridors and airspace usage
to the public. The current approach is to
present maps showing actual radar data and
modeled flight tracks, which are often interpreted
by the public as misleading or incomplete. In
response, Wyle developed an effective GIS
technique of presenting flight corridors, relying
on highly sophisticated algorithms to depict
overflight frequency and distribution within
the airport’s terminal airspace. Wyle relies on

a color shading technique to simply and clearly
communicate flight paths, intersecting corridors
and flight frequency for the entire study area.
Using this technique, an airport can effectively
communicate overall airspace operations in a
single graphic or with separate graphics to focus
on arrivals vs. departures, jets vs. props, air
carrier vs. GA operations, day vs. night operations,
or any other variations of interest to stakeholders.

Example of Color Coded Departure Flight Corridors
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ACARE The Environmental Strategic Research Agenda
Development of the Fixed Wing Aircraft Noise Goals

2020 Vision Targets
* Reduce CO2 by 50%
* Reduce NOk by 80%

* Reduce perceived noise by half

* Eliminate noise nuisance outside

airport boundaries

* Substantial cuts in operating costs

* Five-fold reduction in accident rate

* Drastic reduction in the impact of

human error

* 99% of ﬁlghts within 15 minutes of

timetable

* New standards of quality and

effectiveness (based on

Hal\re the time to market

Prove synergles between civil and
military research

-10 EPNdB / Operation
65 LDEN at Airport Boundaries

2010 Solutions:
* Refinement of

ing Architectur
ration

2020 Solutions:

Decibels per Aircraft Operation

ACARE vision 2020
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