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This is the second of two volumes for the Jackson-Evers International Airport Part 150 Update
Noise Exposure Maps (NEMs). The Appendices which follow contain background and supporting
material for the NEMs in accordance with the documentation requirements of Title 14 of the Code
of Federal Regulations (CFR) Part 150 “Airport Noise Compatibility Planning.” This is not a stand-
alone document and should be used together with the first volume of the NEMs. The Appendices
are provided under separate cover due to the magnitude of information contained therein and to
provide an easier review of the information presented.
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Appendix C

INTRODUCTION TO NOISE EVALUATION

Noise is a very complex physical quantity. The properties, measurement, and presentation of
noise involve specialized terminology that is often difficult to understand. Throughout the Part 150
update, we will use graphics and everyday comparisons to communicate information on noise
measurements, calculations of existing and forecast noise levels based on noise models, the
effects of noise, and benefits of noise abatement measures.

To provide a basic reference on these technical issues, this appendix provides an introduction to
fundamentals of acoustics and noise terminology (Section C.1), the effects of noise on human
activity (Section A.2), and community annoyance (Section A.3).

C.1 INTRODUCTION TO ACOUSTICS AND NOISE TERMINOLOGY

Title 14 of the Code of Federal Regulations, Part 150 (14CFR Part 150 or just “Part 150”) relies
largely on a measure of the cumulative noise exposure caused by aircraft that operate over the
course of an average day during a given year of interest; the metric is referred to as the Day-Night
Average Sound Level (DNL). However, other measures are also helpful in explaining and
understanding the elements of the noise environment that comprise the DNL around an airport.
This appendix introduces the following acoustic metrics, which are all related to DNL, but provide
bases for evaluating a broad range of noise situations:

 Decibel, dB
 A-Weighted Decibel, dBA
 Sound Exposure Level, SEL
 Equivalent Sound Level, Leq

 Day-Night Average Sound Level, DNL

C.1.1 The Decibel, dB

All sounds come from a sound source – a musical instrument, a voice speaking, or an airplane as it
flies overhead. It takes energy to produce sound. The sound energy produced by any sound
source is transmitted through the air in sound waves – tiny, quick oscillations of pressure just
above and just below atmospheric pressure. These oscillations, or sound pressures, impinge on
the ear, creating the sound we hear.

Our ears are sensitive to a wide range of sound pressures. The loudest sounds that we hear
without pain have about one million times more energy than the quietest sounds we hear. But our
ears are incapable of detecting small differences in these pressures. Thus, to better match how
we hear this sound energy, the total range of sound pressures is compressed to a more
meaningful range by introducing the concept of sound pressure level (SPL). Sound pressure level
is a measure of the sound pressure of a given noise source relative to a standard reference value
(typically the quietest sound that a young person with good hearing can detect). Sound pressure
levels are measured in decibels (abbreviated dB). Decibels are logarithmic quantities – logarithms
of the ratio of the two pressures, the numerator being the pressure of the sound source of interest,
and the denominator being the reference pressure (the quietest sound we can hear).

The logarithmic conversion of sound pressure to sound pressure level means that the quietest
sound we can hear (the reference pressure) has a sound pressure level of about zero decibels,
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while the loudest sounds 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 30 to 100 dB.

Because decibels are logarithmic quantities, they do not behave like regular numbers with which
we are more familiar. For example, if two sound sources each produce 100 dB and they are
operated together, they produce only 103 dB – not 200 dB as we might expect. Four equal
sources operating simultaneously result in a total sound pressure level of 106 dB. In fact, for every
doubling of the number of equal sources, the sound pressure level goes up another three decibels.
A tenfold increase in the number of sources makes the sound pressure level go up 10 dB. A
hundredfold increase makes the level go up 20 dB, and it takes a thousand equal sources to
increase the level 30 dB!

It is also true that if one source is much louder than another, the two sources together will produce
the same sound pressure level (and sound to our ears) as if the louder source were operating
alone. For example, a 100 dB source plus an 80 dB source produce 100 dB when operating
together. The louder source “masks” the quieter one, but if the quieter source gets louder, it will
have an increasing effect on the total sound pressure level. When the two sources are equal, as
described above, they produce a level three decibels above the sound of either one by itself.

From these basic concepts, note that one hundred 80 dB sources will produce a combined level of
100 dB; if a single 100 dB source is added, the group will produce a total sound pressure level of
103 dB. Clearly, the loudest source has the greatest effect on the total.

C.1.2 A-weighted Decibels, dBA

Another important characteristic of sound is its frequency, or "pitch". This is the rate of repetition of
the sound pressure oscillations as they reach our ear. Formerly expressed in cycles per second,
frequency is now expressed in units known as Hertz (Hz).

Most people hear from about 20 Hz to about 10,000 to 15,000 Hz. People respond to sound most
readily when the predominant frequency is in the range of normal conversation, around 1,000 to
2,000 Hz. Acousticians have developed "filters" to match our ears' sensitivity and help us to judge
the relative loudness of sounds made up of different frequencies. The so-called "A" filter does the
best job of matching the sensitivity of our ears to most environmental noises. Sound pressure
levels measured through this filter are referred to as A-weighted decibels (abbreviated as dBA). A-
weighting significantly de-emphasizes noise at low and high frequencies (below about 500 Hz and
above about 10,000 Hz) where we do not hear as well. Because this filter generally matches our
ears' sensitivity, sounds having higher A-weighted sound levels are usually judged to be louder
than those with lower A-weighted sound levels, a relationship which does not always hold true for
unweighted levels. It is for these reasons that A-weighted sound levels are normally used to
evaluate environmental noise.

Other weighting networks include the B, and C filters. They correspond to four different level
ranges of the ear. The rarely used B-weighting attenuates low frequencies (those less than 500
Hz), but to a lesser degree than A-weighting. C-weighting is nearly flat throughout the audible
frequency range, hardly de-emphasizing low frequency noise. C-weighted levels can be preferable
in evaluating sounds whose low-frequency components are responsible for secondary effects such
as the noise-induced vibrations affecting a building -- window rattle, or perceptible vibrations. Uses
include the evaluation of blasting noise, artillery fire, and in some cases, aircraft noise inside
buildings.

Figure C-1 compares these various weighting networks.
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Figure C-1 Frequency Response Characteristics of Various Weighting Networks

Source: Harris, Cyril M., editor; Handbook of Acoustical Measurements and Noise Control, (Chapter 5,
"Acoustical Measurement Instruments"; Johnson, Daniel L.; Marsh, Alan H.; and Harris, Cyril M.); New York;

McGraw-Hill, Inc.; 1991; p. 5.13

Because of the correlation with our hearing, the A-weighted level has been adopted as the basic
measure of environmental noise by the U.S. Environmental Protection Agency (EPA) and by nearly
every other federal and state agency concerned with community noise. Part 150 requires airports
to use A-weighted noise metrics. Figure C-2 presents typical A-weighted sound levels of several
common environmental sources.

Though the chart below and discussion above may not imply it, A-weighted sound levels in our
environment vary over time as different sound sources occur throughout the day and night;
sometimes the levels are caused by aircraft, sometimes by passing trucks or automobiles, or
sometimes by children playing outdoors. Figure C-3 presents a noise event that is representative
of an aircraft flyover and shows how noise levels may change over the course of the event.

C.1.3 Maximum A-Weighted Noise Level, Lmax

The variation in sound level over time often makes it convenient to describe a particular noise
"event" by its maximum sound level, abbreviated as Lmax. In Figure C-3, it is approximately 85 dB.

The maximum level describes only one dimension of an event; it provides no information on the
cumulative noise exposure. In fact, two events with identical maxima 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 Sound Exposure Level metric corrects for this
deficiency.
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Figure C-2 Common Environmental Sound Levels, in dBA

Source: HMMH (Aircraft noise levels from FAA Advisory Circular 36-3G)

Figure C-3 Variations in the A-Weighted Sound Level Over Time

Source: HMMH
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C.1.4 Sound Exposure Level, SEL

The most frequently used measure of noise exposure for an individual aircraft noise event (and the
measure that Part 150 specifies for this purpose) is the Sound Exposure Level, or SEL. SEL is a
measure of the total noise energy produced during an event, from the time when the A-weighted
sound level first exceeds a threshold level (normally just above the background or ambient noise)
to the time that the sound level drops back down below the threshold. To allow comparison of
noise events with very different durations, SEL “normalizes” the duration in every case to one
second; that is, it is expressed as the steady noise level with just a one-second duration that
includes the same amount of noise energy as the actual longer duration, time-varying noise. In lay
terms, SEL “squeezes” the entire noise event into one second.

Figure C-4 depicts this transformation. The shaded area represents the energy included in an SEL
measurement for the noise event, where the threshold is set to 60 dBA. The darkly shaded vertical
bar, which is 90 dB high and just one second long (wide), contains exactly the same sound energy
as the full event.

Figure C-4 Sound Exposure Level

Source: HMMH

Because SEL is normalized to one second, it will always be larger than the Lmax for events longer
than one second. In this case, the SEL is 90 dB; the Lmax is approximately 85 dB. For most aircraft
overflights, the SEL is on the order of 7 to 12 dB higher in value than the associated Lmax. Because
SEL takes duration into account, longer exposure to relatively slow, quite aircraft, such as propeller
models, can have the same or higher SEL than shorter exposure to faster, louder planes, such as
corporate jets. Aircraft noise models use SEL as the basis for computing exposure from multiple
events, as in computing Day-Night Average Sound Level, DNL

C.1.5 Equivalent Sound Level, Leq

The Lmax and SEL quantify the noise associated with individual events. The remaining metrics in
this section describe longer-term cumulative noise exposure that can include many events.

The Equivalent Sound Level (Leq), is a measure of exposure resulting from the accumulation of A-
weighted sound levels over a particular period of interest; for example, an hour, an eight hour
school day, nighttime, or a full 24-hour day. Because the length of the period can differ, the
applicable period should always be identified or clearly understood when discussing the metric.
Such durations are often identified through additional notation, for example Leq(8) or Leq(24).
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Leq is equivalent to the constant sound level over a period of interest that contains as much sound
energy as the actual time-varying level. This is illustrated in Figure C-5. Both the solid and striped
shaded areas have a one-minute Leq value of 76 dB. Note, however, that the two signals (the
constant one and the time-varying one) will sound very different.

Figure C-5 Example of a One Minute Equivalent Sound Level

Source: HMMH

Also, the “average” sound level suggested by Leq is not an arithmetic value, but a logarithmic, or
“energy-averaged” sound level. Thus, loud events dominate Leq measurements.

In airport noise studies, Leq is often presented for consecutive one-hour periods to illustrate how the
exposure rises and falls throughout a 24-hour period, and how individual hours are affected by
unusual activity, such as rush hour traffic or a few loud aircraft.

C.1.6 Day-Night Average Sound Level, DNL

FAA requires that airports use a slightly more complicated measure of noise exposure to describe
cumulative noise exposure during an average annual day: the Day-Night Average Sound Level,
DNL. The U.S. Environmental Protection Agency identified DNL as the most appropriate means of
evaluating airport noise based on the following considerations (from “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):

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

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

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

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

5 The measure should be closely related to existing methods currently in use.
6 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.
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7 The measure should lend itself to small, simple monitors, which can be left unattended in public
areas for long periods of time.

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.”

The DNL represents A-weighted noise as it occurs over a 24-hour period, with on important
exception: DNL treats nighttime noise differently from daytime noise. In determining DNL, it is
assumed that the A-weighted levels occurring at night (defined as 10 p.m. to 7 a.m.) are 10 dB
louder than they really are. This 10 dB penalty is applied to account for greater sensitivity to
nighttime noise, and the fact that events at night are often perceived to be more intrusive because
nighttime ambient noise is less than daytime ambient noise.

Figure C-3 illustrated the A-weighted sound level due to an aircraft fly-over as it changed with time.
The top frame of Figure C-6 repeats this figure. The shaded area reflects the noise dose that a
listener receives during the one-minute period of the sample. The center frame of Figure C-6
includes this one minute sample within a full hour. The shaded area represents the noise during
that hour with 16 noise events, each producing an SEL. Similarly, the bottom frame includes the
one-hour interval within a full 24 hours. Here the shaded area represents the listener’s noise dose
over a complete day. Note that several overflights occur at when the background noise drops
some 10 dB, to approximately 45 dBA.
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Figure C-6 Daily Noise Dose

Source: HMMH

DNL can be measured or estimated. Measurements are practical only for obtaining DNL values for
relatively limited numbers of points, and, in the absence of a permanently installed monitoring
system, only for relatively short time periods. Most airport noise studies are based on computer-
generated DNL estimates, determined by accounting for all of the SELs from individual events
which comprise the total noise dose at a give location. Computed DNL values are often depicted
in terms of equal-exposure noise contours (much as topographic maps have contours of equal
elevation). 14 CFR Part 150 requires that the 65, 70 and 75 dB DNL contours be modeled and
Figure C-7 depicts typical DNL values for a variety of noise environments.
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Figure C-7 Examples of Day-Night Average Sound Levels, DNL

Source: United States 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.

C.1.7 Statistical Noise Metrics, Lx

Statistical descriptors of the time-varying sound level are often used instead of, or in addition to Leq

to provide more information about how the sound level varied during the time period of interest.
The descriptor includes a subscript that indicates the percentage of time the sound level is
exceeded during the period. The L50 is an example, which represents the sound level exceeded 50
percent of the time, and equals the median sound level. Another commonly used descriptor is the
L10, which represents the sound level exceeded 10 percent of the measurement period and
describes the sound level during the louder portions of the period. The L90 is often used to
describe the quieter background sound levels that occurred, since it represents the level exceeded
90 percent of the period.

C.2 THE EFFECTS OF AIRCRAFT NOISE ON PEOPLE

To residents around airports, aircraft noise can be an annoyance and a nuisance. It can interfere
with conversation and listening to television, it can disrupt classroom activities in schools, and it



Jackson Municipal Airport Authority
Jackson-Evers International Airport 14 CFR Part 150 Update Noise Exposure Maps

Appendices

Appendix C C-10 December 2010
Introduction to Noise Evaluation

can disrupt sleep. Relating these effects to specific noise metrics helps in the understanding of
how and why people react to their noise environment.

C.2.1 Speech Interference

A primary effect of aircraft noise is its tendency to drown out or "mask" speech, making it difficult to
carry on a normal conversation. The sound level of speech decreases as the distance between a
talker and listener increases. As the background sound level increases, it becomes harder to hear
speech. Figure C-8 presents typical distances between talker and listener for satisfactory outdoor
conversations, in the presence of different steady A-weighted background noise levels for raised,
normal, and relaxed voice effort. As the background level increases, the talker must raise his/her
voice, or the individuals must get closer together to continue talking.

As indicated in the figure, "satisfactory conversation" does not always require hearing every word;
95% intelligibility is acceptable for many conversations. Listeners can infer a few unheard words
when they occur in a familiar context. However, in relaxed conversation, we have higher
expectations of hearing speech and require generally require closer to 100% intelligibility. Any
combination of talker-listener distances and background noise that falls below the bottom line in
Figure C-8 (thus assuring 100% intelligibility) represents an ideal environment for outdoor speech
communication and is considered necessary for acceptable indoor conversation as well.

One implication of the relationships in Figure C-8 is that for typical communication distances of 3 or
4 feet (1 to 1.5 meters), acceptable outdoor conversations can be carried on in a normal voice as
long as the background noise outdoors is less than about 65 dBA. If the noise exceeds this level,
as might occur when an aircraft passes overhead, intelligibility would be lost unless vocal effort
were increased or communication distance were decreased.

Indoors, typical distances, voice levels, and intelligibility expectations generally require a
background level less than 45 dBA. With windows partly open, housing generally provides about
10-15 dBA of interior-to-exterior noise level reduction. Thus, if the outdoor sound level is 60 dBA
or less, there a reasonable chance that the resulting indoor sound level will afford acceptable
conversation inside. With windows closed, 25 dB of attenuation is typical.
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Figure C-8 Outdoor Speech Intelligibility

Source: United States 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. D-5.

C.2.2 Sleep Interference

Research on sleep disruption from noise has led to widely varying observations. In part, this is
because (1) sleep can be disturbed without awakening, (2) the deeper the sleep the more noise it
takes to cause arousal, (3) the tendency to awaken increases with age, and other factors.

Figure C-9 shows a recent summary of findings on the topic.
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Figure C-9 Sleep Interference

Source: Federal Interagency Committee on Aviation Noise (FICAN), “Effects of Aviation Noise on
Awakenings from Sleep”, June 1997, page 6.

Figure C-9 uses indoor SEL as the measure of noise exposure; recent work supports the use of
this metric in assessing sleep disruption. However, awakening data presented in the form of
Figure C-9 apply to only one noise event; it says nothing about what happens with a full night of
noise events of different levels. The American National Standards Institute (ANSI) has published a
standard that provides a method for estimating the number of people awakened at least once from
a full night of noise events: ANSI/ASA S12.9-2008 / Part 6, “Quantities and Procedures for
Description and Measurement of Environmental Sound – Part 6: Methods for Estimation of
Awakenings Associated with Outdoor Noise Events Heard in Homes.” This method can use the
information on single events computed by a program such as the FAA’s Integrated Noise Model, to
compute awakenings. Results can be tabulated in numbers of people or turned into contours of
percent of people awakened at least once, as in Figure C-10
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Figure C-10 Contours Showing Percent of People Awakened at Least Once During the Night

Source: Eagan, M.E., “Using Supplemental Metrics to Communicate Aircraft Noise Effects,” in
“Environmental Issues,” Transportation Research Record: Journal of the Transportation Research Board,

ISSN 0361-1981, Issue 2011, 2007.

C.3 COMMUNITY ANNOYANCE

Numerous psychoacoustic surveys provide substantial evidence that individuals’ reactions to noise
vary widely for a given noise exposure level. However, since the early 1970’s, researchers have
determined and subsequently confirmed that a community’s aggregate response is generally
predictable and relates reasonably well to measures of cumulative noise exposure such as DNL.
Figure C-11 shows the most widely recognized relationship between environmental noise and
annoyance.

Based on data from surveys conducted worldwide, the curve indicates that at levels as low as DNL
55, approximately five percent of the people will still be highly annoyed, with the percentage
increasing more rapidly as exposure increases above DNL 65.
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Figure C-11 Percentage of People Highly Annoyed

Source: Federal Interagency Committee on Noise. Federal Agency Review of Selected Airport Noise
Analysis Issues. August 1992. (From data provided by USAF Armstrong Laboratory). pp. 3-6.

Separate work by the EPA has shown that overall community reaction to a noise environment can
also be related to DNL. This relationship is shown in Figure C-12. Levels have been normalized to
the same set of exposure conditions to permit valid comparisons between ambient noise
environments. Data summarized in the figure suggest that little reaction would be expected for
intrusive noise levels five decibels below the ambient, while widespread complaints can be
expected as intruding noise exceeds background levels by about five decibels. Vigorous action is
likely when the background is exceeded by 20 dB.
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Figure C-12 Community Reaction as a Function of Outdoor DNL

Source: U.S. EPA, “Community Noise,” NTID300.3, December 1971, derived from Figure 25, page 63.
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Appendix D

JACKSON ATC TOWER LETTER TO AIRMEN NO. 09-1 NOISE
ABATEMENT PROCEDURES
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Appendix E

NOISE MEASUREMENTS

This section provides a brief site-by-site discussion of each monitoring location. Measurement
results reported for each location include levels associated with individual aircraft operations.
Single-event noise levels were recorded in terms of their maximum A-weighted sound levels, or
Lmax.

Each site discussion includes figures that graphically present hourly equivalent sound level (Leq)
results in two formats: (1) for the full period of measurement, overlaid with the L1, L10 and L90
data and (2) the average Leq of each hour over several days of monitoring. L1 represents the noise
level that was exceeded for only one percent of the time. In terms of time, this equates to 36
seconds out of a one-hour period and usually corresponds to the loudest noise event(s) for that
hourly interval. L10 and L90 are discussed in Appendix C. The hours indicated on the figures
represent the starting time of the measurement interval; e.g., hour 6 is the hour starting at 6 a.m.
The figures use a 24-hour clock, where the hour starting at 1 p.m. is hour 13; 2 p.m. is hour 14,
through the hour starting at 11 p.m., which is hour 23. Most of these plots show hour 18, which is
the hour starting at 6 p.m.

The Lmax measurements provide one of the easier bases for comparing the loudest sound levels
produced by aircraft and non-aircraft sources at any given site, and for comparing single-event
levels among sites. As discussed previously, aircraft operations were correlated with measured
levels based on flight operations data from a data source that provided flight track information
throughout the monitoring period. The data source also provided identification information for
aircraft operating under an Instrument Flight Rules (IFR) “flight plan” filed with the FAA.

The monitors were set to automatically identify a “noise event” – regardless of source – when the
measured level exceeded a preset decibel threshold for at least five seconds. These thresholds
were selected on a site-specific basis to capture as many noise events as feasible; i.e., as low as
possible without being so low that background noise would cause events to merge together. The
decibel threshold was set at 60 dBA at Sites 1, 3, 5 and 6, and 55 dBA at Sites 2, 4, 7 and 8.
During periods when an observer was logging events at a site, the maximum level was read
directly from the monitor display regardless of duration; i.e., for events which never exceeded 60 or
55 dBA.

For each measurement location, a table has been created to illustrate the number of events with
varying Lmax ranges. The ranges of Lmax values for the various noise sources are on the right, and
can be compared to the various sources presented in Appendix C, Figure C-2. The reported noise
levels start at 65 dBA, which is about the level that would interfere with normal outdoor
conversation with the speaker and listener about 3 feet apart. Exterior noise levels around 75 dBA
could start to interfere with an indoor conversation if the windows are open. Finally, exterior noise
levels at and above 85 dBA could interfere with an indoor conversations with windows closed,
although this is very dependent on the level of sound reduction provided by the structure.

The left side presents various noise sources observed, with the top six categories representing
aircraft events, including a summary of all aircraft events. The aircraft categories include noise
events that could be confidently associated with radar data or were observed. For simplicity,
operations associated with Runway 16L and Runway 16R are grouped together and likewise
operations associated with Runway 34L and Runway 34R are grouped together. The non-aircraft
noise sources include: Lawn Equipment; Wildlife; Nature; Vehicle Traffic; Weather; and Other Non-
Aircraft Noise Sources. These only include noise events that were observed and logged by a
person. There were unidentified noise sources that included unobserved non-aircraft noise
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sources, unobserved aircraft noise events not correlated with radar data, and observed events that
included both aircraft and non-aircraft noise. The tables for all sites are organized the same to
allow easy comparison between sites.

E.1 SITE 1: JACKSON PREPARATORY SCHOOL, FLOWOOD, MS

Site 1 is located approximately 0.7 miles west of the extended centerline of Runway 16R/34L,
approximately 1.75 miles northwest from the departure end of Runway 16R. The monitor was
situated on the side of an access road that wrapped around to the back of the school yard away
from the main parking lot and school traffic. Since the regular school year was not in session,
there was much less activity on the grounds, aside from maintenance work such as lawn mowing.
Large trees and a heavily wooded-area were on one side of the access road that extended off of
Lakeland Drive. The other side of the road consisted of open parking lots, a ball field, and a grassy
area. The monitor was set about 500 feet back from the main road. Road vehicle traffic
contributed the majority of the background noise and events. The objective for this site was to
measure northerly aircraft arrivals to and departures from the west runway (Runway 16R/34L).

Table E-1 presents the Lmax distribution for various noise sources. No visual confirmation was
made for any aircraft events while observing at this site. Figure E-1 shows the hourly variation of
noise from all noise sources during the period of the noise measurements.

Approximately 54 hours of monitoring were conducted at Site 1. As shown in Figure E-2, the
average daily variation in hourly Leq ranged from approximately 55 to 79 dBA. The estimated DNL
value for this site was 68 dB, the highest out of all the measurement sites.

Table E-1 Site 1 Distribution of Maximum Sound Levels

Address: Jackson Preparatory School, Flowood, MS
Maximum Sound Level, Lmax (dB)

Source
<60 60-65 65-70 70-75 75+

Runway
16L/16R

0 0 0 0 0
Aircraft
Departures Runway

34L/34R
0 2 1 0 0

Runway
16L/16R

0 14 16 3 2
Aircraft
Arrivals Runway

34L/34R
0 0 0 0 0

Other Aircraft
1

0 10 9 3 1
Total Aircraft Count 0 26 26 6 3
Other Non-Aircraft Noise
Sources

2 0 633 287 90 46

Total All Events Count 0 659 313 96 49

Notes:

1 “Other Aircraft” refers to aircraft in the radar data that were not assigned a runway or operational mode

2 “Non-Aircraft Noise Sources” include but are not limited to: weather, traffic, nature, community noise (lawn care,
children playing etc.)

Source: HMMH
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Figure E-1 Site 1: Measured Hourly Noise Levels, Full Duration
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Figure E-2 Site 1: Measured Average Hourly Noise Levels
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E.2 SITE 2: 106 DEER RUN, PEARL, MS

Site 2 is located approximately 0.8 miles west of the extended centerline of Runway 16R/34L,
approximately 1.5 miles southwest from the departure end of Runway 34L. The monitor was
situated in the back yard of a single family dwelling unity in a moderately dense residential
neighborhood along the eastern edge of a 6-foot wooden fence. The home was set in a cul-de-sac
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shielded from all major roads and most community traffic. Large trees were present along the
edge of the community, obstructing line of sight to aircraft except for direct flyovers. The objective
for this site was to measure southerly aircraft arrivals to and departures from the west runway
(Runway 16R/34L).

Table E-2 presents the Lmax distribution for various noise sources. In addition to the maximum
sound level distribution shown in Table E-2, there were 219 events recorded with a maximum A-
weighted sound level below 60 dB. Figure E-3 shows the hourly variation of noise from all noise
sources during the period of the noise measurements.

Approximately 73 hours of monitoring were conducted at Site 2; however, approximately 20 hours
of data were lost due to a data transfer/storage problem. As shown in Figure E-4, the daily
variation in hourly Leq ranged from approximately 49 to 61 dBA. The estimated DNL value for this
site was 60 dB.

Table E-2 Site 2 Distribution of Maximum Sound Levels

Address: 106 Deer Run, Pearl, MS
Maximum Sound Level, Lmax (dB)

Source
<60 60-65 65-70 70-75 75+

Runway
16L/16R

43 33 27 4 5
Aircraft
Departures Runway

34L/34R
0 0 0 0 0

Runway
16L/16R

0 0 0 0 0
Aircraft
Arrivals Runway

34L/34R
1 1 0 0 0

Other Aircraft
1

5 6 4 1 2
Total Aircraft Count 49 40 31 5 7
Other Non-Aircraft Noise
Sources

2 170 86 22 14 3

Total All Events Count 219 126 53 19 10

Notes:

1 “Other Aircraft” refers to aircraft in the radar data that were not assigned a runway or operational mode

2 “Non-Aircraft Noise Sources” include but are not limited to: weather, traffic, nature, community noise (lawn care,
children playing etc.)

Source: HMMH
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Figure E-3 Site 2: Measured Hourly Noise Levels, Full Duration
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Figure E-4 Site 2: Measured Average Hourly Noise Levels
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E.3 SITE 3: 232 AQUA WAY, PEARL, MS

Site 3 is located approximately 2.2 miles on the extended centerline of Runway 16L/34R south of
the departure end of Runway 34R. The monitor was situated in the side yard of a single family
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dwelling unit in a sparse residential neighborhood on the south edge of the property beside a
wooded area. Beyond the wooded area lies Interstate 20 which provided a low level of
background traffic noise. Site 3 was an excellent location with superb line of site to aircraft despite
the surrounding woods. The objective for this site was to measure southerly aircraft arrivals to and
departures from the east runway (Runway 16L/34R).

Table E-3 presents the Lmax distribution for various noise sources. In addition to the maximum
sound level distribution shown in Table E-3 there was 1 event recorded with a maximum A-
weighted sound level below 60 dB. Figure E-5 shows the hourly variation of noise from all noise
sources during the period of the noise measurements.

Approximately 72 hours of monitoring were conducted at Site 3. As shown in Figure E-6 the daily
variation in hourly Leq ranged from approximately 53 to 63 dBA. The estimated DNL value for this
site was 64 dB.

Table E-3 Site 3 Distribution of Maximum Sound Levels

Address: 232 Aqua Way, Pearl, MS
Maximum Sound Level, Lmax (dB)

Source
<60 60-65 65-70 70-75 75+

Runway
16L/16R

0 52 34 27 17
Aircraft
Departures Runway

34L/34R
0 0 0 0 0

Runway
16L/16R

0 0 0 0 0
Aircraft
Arrivals Runway

34L/34R
0 0 3 2 4

Other Aircraft
1

0 2 6 4 16
Total Aircraft Count 0 54 43 33 37
Other Non-Aircraft Noise
Sources

2 1 741 126 13 5

Total All Events Count 1 795 169 46 42

Notes:

1 “Other Aircraft” refers to aircraft in the radar data that were not assigned a runway or operational mode

2 “Non-Aircraft Noise Sources” include but are not limited to: weather, traffic, nature, community noise (lawn care,
children playing etc.)

Source: HMMH
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Figure E-5 Site 3: Measured Hourly Noise Levels, Full Duration
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Figure E-6 Site 3: Measured Average Hourly Noise Levels
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E.4 SITE 4: 211 WOODGREEN COVE, FLOWOOD, MS

Site 4 is located approximately 1.2 miles east of the extended centerline of Runway 16L/34R,
approximately 2.1 miles north from the departure end of Runway 16L. The monitor was situated in
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the back gated yard of a single-family dwelling unit in a dense residential neighborhood facing an
open pond. The home was in a cul-de-sac and therefore shielded from the majority of local traffic
and community noise. The objective for this site was to measure northerly aircraft arrivals to and
departures from the east runway (Runway 16L/34R).

Table E-4 presents the Lmax distribution for various noise sources. In addition to the maximum
sound level distribution shown in Table E-4 there were 102 events recorded with a maximum A-
weighted sound level below 60 dB. Figure E-7 shows the hourly variation of noise from all noise
sources during the period of the noise measurements.

Approximately 42 hours of monitoring were conducted at Site 4. As shown in Figure E-8, the daily
variation in hourly Leq ranged from approximately 47 to 62 dBA. The estimated DNL value for this
site was 62 dB.

Table E-4 Site 4 Distribution of Maximum Sound Levels

Address: 211 Woodgreen Cove, Flowood, MS
Maximum Sound Level, Lmax (dB)

Source
<60 60-65 65-70 70-75 75+

Runway
16L/16R

0 0 0 0 0
Aircraft
Departures Runway

34L/34R
5 3 1 1 0

Runway
16L/16R

4 3 3 3 1
Aircraft
Arrivals Runway

34L/34R
0 0 0 0 0

Other Aircraft
1

1 7 7 2 2
Total Aircraft Count 10 13 11 6 3
Other Non-Aircraft Noise
Sources

2 92 116 62 20 5

Total All Events Count 102 129 73 26 8

Notes:

1 “Other Aircraft” refers to aircraft in the radar data that were not assigned a runway or operational mode

2 “Non-Aircraft Noise Sources” include but are not limited to: weather, traffic, nature, community noise (lawn care,
children playing etc.)

Source: HMMH
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Figure E-7 Site 4: Measured Hourly Noise Levels, Full Duration
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Figure E-8 Site 4: Measured Average Hourly Noise Levels
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E.5 SITE 5: 171 TRIGG CIRCLE, PEARL, MS

Site 5 is located approximately 1.1 miles east of the center of Runway 16L/34R. The monitor was
situated on the side yard of a single family dwelling unit in a sparse residential neighborhood along
a telephone pole line. There was very little local street traffic. The dominant noise events observed
are attributed to weather conditions such as rain and thunder and weed whacking in the
neighboring yards. The objective for this site was to measure aircraft sideline noise and patterns
on the east runway (Runway 16L/34R).

Table E-5 presents the Lmax distribution for various noise sources. In addition to the maximum
sound level distribution shown in Table E-5 there was one event recorded with a maximum A-
weighted sound level below 60 dB. No visual confirmation was made for any aircraft events while
observing at this site. Figure E-9 shows the hourly variation of noise from all noise sources during
the period of the noise measurements.

Approximately 26 hours of monitoring were conducted at Site 5. As shown in Figure E-10, the
daily variation in hourly Leq ranged from approximately 44 to 73 dBA. The estimated DNL value for
this site was 61 dB.

Table E-5 Site 5 Distribution of Maximum Sound Levels

Address: 171 Trigg Circle, Pearl, MS
Maximum Sound Level, Lmax (dB)

Source
<60 60-65 65-70 70-75 75+

Runway
16L/16R

0 0 1 0 0
Aircraft
Departures Runway

34L/34R
0 0 0 0 0

Runway
16L/16R

0 2 2 0 0
Aircraft
Arrivals Runway

34L/34R
0 0 0 0 0

Other Aircraft
1

0 0 0 0 0
Total Aircraft Count 0 2 3 0 0
Other Non-Aircraft Noise
Sources

2 1 88 29 7 4

Total All Events Count 1 90 32 7 4

Notes:

1 “Other Aircraft” refers to aircraft in the radar data that were not assigned a runway or operational mode

2 “Non-Aircraft Noise Sources” include but are not limited to; weather, traffic, nature, community noise (lawn care,
children playing etc.)

Source: HMMH
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Figure E-9 Site 5: Measured Hourly Noise Levels, Full Duration
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Figure E-10 Site 5: Measured Average Hourly Noise Levels
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E.6 SITE 6: 57 TERRAPIN, BRANDON, MS

Site 6 is located approximately 1.7 miles east of the extended centerline of Runway 16L/34R,
approximately 2.5 miles southeast from the start of takeoff for Runway 34R. The monitor was
situated on the back yard south edge of a single family dwelling unit in a dense residential
neighborhood. The row of homes provided some shielding from local street traffic noise, though
traffic to the south on a road about 200 feet away was more dominant than the road traffic the
house was situated on. This site had neighboring yards with pools that were in use when we set up
the equipment. Since this site was a good distance from the centerline of the runways, the
objective for this site was to measure aircraft patterns activity to the south from the east runway
(Runway 16L/34R).

Table E-6 presents the Lmax distribution for various noise sources. Approximately 24 hours of
monitoring were conducted at Site 6. Figure E-11 shows the hourly variation of noise from all
noise sources during the period of the noise measurements. As shown in Figure E-12, the daily
variation in hourly Leq ranged from approximately 46 to 59 dBA. The estimated DNL value for this
site was 59 dB.

Table E-6 Site 6 Distribution of Maximum Sound Levels

Address: 57 Terrapin, Brandon, MS
Maximum Sound Level, Lmax (dB)

Source
<60 60-65 65-70 70-75 75+

Runway
16L/16R

0 2 3 0 1
Aircraft
Departures Runway

34L/34R
0 0 0 0 0

Runway
16L/16R

0 1 0 0 0
Aircraft
Arrivals Runway

34L/34R
0 0 0 0 0

Other Aircraft
1

0 2 0 0 1
Total Aircraft Count 0 4 3 0 2
Other Non-Aircraft Noise
Sources

2 0 149 13 2 1

Total All Events Count 0 153 16 2 3

Notes:

1 “Other Aircraft” refers to aircraft in the radar data that were not assigned a runway or operational mode

2 “Non-Aircraft Noise Sources” include but are not limited to; weather, traffic, nature, community noise (lawn care,
children playing etc.)

Source: HMMH
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Figure E-11 Site 6: Measured Hourly Noise Levels, Full Duration
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Figure E-12 Site 6: Measured Average Hourly Noise Levels
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E.7 SITE 7: 4017 MAGNUM DRIVE, FLOWOOD, MS

Site 7 is located approximately 1.6 miles west of the departure end of Runway 16R. The monitor
was situated on the back property of a single family dwelling unit in a rural area along a moderately
busy road. The equipment was set about 400 feet back from the road and shielded by the
residence and an open garage/barn. The objective for this site was to measure aircraft sideline
noise and patterns on the west runway (Runway 16R/34L).

Each evening and night during the period of measurements some extraordinarily long events and
extremely high noise levels were measured beginning at approximately 8:30 PM and lasting until
approximately 4:00 AM. It is unknown what the sources of these levels and events were, but it
seems safe to say that these did not appear to represent aircraft activity. The results of these
events were high SEL values which along with the nighttime annoyance of an additional 10 dB,
were then used to compute inflated DNL values.

Table E-7 presents the Lmax distribution for various noise sources. In addition to the maximum
sound level distribution shown in Table E-7 there were 216 events recorded with a maximum A-
weighted sound level below 60 dB. Figure E-13 shows the hourly variation of noise from all noise
sources during the period of the noise measurements.

Approximately 42 hours of monitoring were conducted at Site 7. As shown in Figure E-14, the
daily variation in hourly Leq ranged from approximately 45 to 71 dBA. The estimated DNL value for
this site was 66 dB.

Table E-7 Site 7 Distribution of Maximum Sound Levels

Address: 4017 Magnum Drive, Flowood, MS
Maximum Sound Level, Lmax (dB)

Source
<60 60-65 65-70 70-75 75+

Runway
16L/16R

1 4 0 2 3
Aircraft
Departures Runway

34L/34R
0 0 0 0 0

Runway
16L/16R

0 1 5 2 1
Aircraft
Arrivals Runway

34L/34R
0 0 0 0 0

Other Aircraft
1

0 1 0 1 0
Total Aircraft Count 1 6 5 5 4
Other Non-Aircraft Noise
Sources

2 215 77 29 2 7

Total All Events Count 216 83 34 7 11

Notes:

1 “Other Aircraft” refers to aircraft in the radar data that were not assigned a runway or operational mode

2 “Non-Aircraft Noise Sources” include but are not limited to; weather, traffic, nature, community noise (lawn care,
children playing etc.)

Source: HMMH
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Figure E-13 Site 7: Measured Hourly Noise Levels, Full Duration
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Figure E-14 Site 7: Measured Average Hourly Noise Levels
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E.8 SITE 8: 503 PATRICK FARM DRIVE, PEARL, MS

Site 8 is located approximately 3 miles south on the extended centerline of Runway 16R/34L from
the departure end of Runway 16R. The monitor was situated at a single family dwelling unit in a
moderately dense residential neighborhood at back end of the property bordering a golf course.
The local community was observed to be relatively quiet aside from some yard work that was
observed at a neighbor’s house. The objective for this site was to primarily measure aircraft
arrivals to and departures from the west runway (Runway 16R/34L) at a point farther away from the
Airport environs.

Table E-8 presents the Lmax distribution for various noise sources. In addition to the maximum
sound level distribution shown in Table E-8 there were 36 events recorded with a maximum A-
weighted sound level below 60 dB.

Approximately 21 hours of monitoring were conducted at Site 8. As shown in Figure E-16, the daily
variation in hourly Leq ranged from approximately 44 to 63 dBA. The estimated DNL value for this
site was 58 dB, the lowest out of all the measurement sites.

Table E-8 Site 8 Distribution of Maximum Sound Levels

Address: 503 Patrick Farm Drive, Pear, MS
Maximum Sound Level, Lmax (dB)Source

<60 60-65 65-70 70-75 75+
Runway
16L/16R

3 5 2 2 1
Aircraft
Departures Runway

34L/34R
0 0 0 0 0

Runway
16L/16R

0 0 0 0 0
Aircraft
Arrivals Runway

34L/34R
1 4 6 0 1

Other Aircraft
1

3 1 1 0 0
Total Aircraft Count 7 10 9 2 2
Other Non-Aircraft Noise
Sources

2 29 33 56 26 5

Total All Events Count 36 46 65 28 7

Notes:

1 “Other Aircraft” refers to aircraft in the radar data that were not assigned a runway or operational mode

2 “Non-Aircraft Noise Sources” include but are not limited to; weather, traffic, nature, community noise (lawn care,
children playing etc.)

Source: HMMH
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Figure E-15 Site 8: Measured Hourly Noise Levels, Full Duration
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Figure E-16 Site 8: Measured Average Hourly Noise Levels
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FAA Finding of the 2015 Forecast to be Reasonable and Acceptable

: Kevin.L.Morgan@faa.gov
Sent: Monday, July 12, 2010 10:05 AM
To: Robert D. Behr
Subject: Re: Jackson Part 150 - Noise Modeling Inputs

Bob,

I apologize for not responding sooner. I do not have any comments. The 2015 master plan
forecast operations provided in table 2, are reasonable and acceptable. Thanks.

Kevin L. Morgan, P.E.
Program Manager
Jackson Airports District Office
601-664-9891

From: "Robert D. Behr" <rbehr@hmmh.com>

To: Kevin L Morgan/ASO/FAA@FAA

Date: 07/12/2010 10:31 AM

Subject: Jackson Part 150 - Noise Modeling Inputs

Kevin,

A few weeks ago I sent you a link to a copy of our draft modeling inputs for the Jackson Part 150.
As we are preparing to move forward with the modeling process, we are especially interested to

know if you have any comments or inputs for our consideration before doing so. Of special interest
is approval of the forecast operations that were developed in concert with the occurring Master
Plan Update.

Appreciate any inputs or comments by the end of the week, if possible.

Thanks.

Bob

Robert D. Behr
Senior Consultant

Harris Miller Miller & Hanson Inc.
8880 Cal Center Drive, Suite 430 Sacramento, CA 95826
T 916.368.0707 x2226 | F 916.368.1201
rbehr@hmmh.com

Technical Excellence. Client Satisfaction.
www.hmmh.com

mailto:rbehr@hmmh.com
http://www.hmmh.com/
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Technical Advisory Committee sign-in sheets, November 17, 2010
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Citizen Advisory Committee sign-in sheets, November 18, 2010
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NEM Update presentation to TAC and CAC on November 17 and 18, 2010
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Public workshop announcements/ads

November 10, 2010
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Public workshop announcements/ads (cont)

November 12, 2010
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November 14, 2010



Jackson Municipal Airport Authority
Jackson-Evers International Airport 14 CFR Part 150 Update Noise Exposure Maps

Appendices

Appendix I I-19 December 2010
Public Participation

Public workshop announcements/ads (cont)

Proof of Publication
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Email to local officials and interested parties regarding public workshop

From: Donna Lum [mailto:donna.lum@neel-schaffer.com] On Behalf Of 'Bonnie Wilson'
Sent: Monday, November 01, 2010 5:07 PM
To: ahughes@ms.fhwa.dot.gov; bditto@pearl.k12.ms.us; benjieb@selecthinds.com; blake@selecthinds.com;
bobwilson@msmainstreet.com; bomgardnera@vanguardcar.com; breynolds@cmpdd.org;
brogers@cityofpearl.com; Bryan.Street@delta.com; bryce.c.wert@erac.com; bwilson@mec.ms;
carol.jones@rcsd.ms; carol@medc.ms; cgipson@hinds.k12.ms.us; charles.ingram@faa.gov;
chewjs@bellsouth.net; cholmes@cmpdd.org; christine.m.nielsen@jsums.edu;
Clarence.Edwards@atlanticaviation.com; curtina.moreland-young@jsums.edu; dan.wesson@faa.gov;
david.wynn@dhs.gov; deaton@cmpdd.org; dhall@mdot.state.ms.us; dkimbrough@madison-schools.com;
dsurrette@massup.org; eainsworth@city.jackson.ms.us; eduns3@aol.com; edward.evans@ang.af.mil;
george1@mmlonline.com; globalstrat2@aol.com; grhoades@ci.flowood.ms.us; gswoope@mississippi.org;
James.Burleigh@faa.gov; jeff.orr@faa.gov; jmoon@mma-web.org; jonathan.lee@msprodinc.com;
kriley@governor.state.ms.us; lbrown@mdot.state.ms.us; ljones@city.jackson.ms.us; lsmith@cmpdd.org;
mail@ecpdd.org; matt.h3@comcast.net; nol1jrm@ups.com; Oscar.Branch@hindscc.edu;
quinton.l.williams@jsums.edu; Rans.Black@faa.gov; ray.grubbs@millsaps.edu; richard.nesbitt@faa.gov;
ruben.benitez@dhs.gov; suzetteholden@yahoo.com; tbooth@mdot.state.us.ms; tcoulter@ci.brandon.ms.us;
tim@madisoncountyeda.com; ttroxler@rankinfirst.com; william.hill.1@ang.af.mil;
wwalters@jackson.k12.ms.us
Cc: 'Chuck Lott'; 'Rebecca Boone'; 'Bonnie Wilson'; donna.lum@neel-schaffer.com
Subject: JMAA invites you to participate in planning activities and dinner at the MS Agriculture and Forestry
Museum Thursday, Nov. 18

PUBLIC MEETING
Thursday, November 18, 2010
4:00 p.m. – 7:00 p.m.
Agriculture and Forestry Museum
1150 Lakeland Drive
Jackson, MS

You are invited to join the Jackson Municipal Airport Authority (JMAA) for music, catfish, ribs, chicken, and good
conversation concerning future plans for the Jackson-Evers International Airport.

This meeting, which will be held in the Masonic Lodge of the Mississippi Agriculture and Forestry Museum, will provide
an opportunity to learn about and make comments concerning development along the East Metro Corridor, a Master Plan
Study, and a 14 CFR Part 150 Noise Study for the Jackson-Evers International Airport.

No formal presentation will be made. Instead, the public is encouraged to meet and visit with representatives of the
Airport Authority, review maps and other displays, and ask questions concerning this planning effort.

Draft Noise Maps will be available for review at the meeting, as well as on the JMAA website http://jmaa.com/ (click
Documents Download Menu) and at the following locations until November 30, 2010:

 Jackson-Evers International Airport, 100 International Drive, Suite 300, Jackson
 Eudora Welty Library, 300 North State Street, Jackson
 Brandon Public Library, 1475 W. Government Street, Brandon
 Reservoir Public Library, 2230 Spillway Road, Brandon

Local musician Sherman Lee Dillon will perform and family members are welcome.

Any individual needing auxiliary aids or special accommodations to attend the meeting should contact Donna Lum at
601.948.3071 or by email at donna.lum@neel-schaffer.com no later than Friday, November 12.

Bonnie A. Wilson
Chief Operating Officer
Jackson Municipal Airport Authority

http://jmaa.com/
mailto:donna.lum@neel-schaffer.com
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Public Meeting/Workshop Sign-in Sheets (cont)
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Public Meeting/Workshop Sign-in Sheets (cont)
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Public workshop handout 1
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Public workshop handout 1 (cont)
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Public workshop handout 2
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Public workshop handout 2 (cont)



Jackson Municipal Airport Authority
Jackson-Evers International Airport 14 CFR Part 150 Update Noise Exposure Maps

Appendices

Appendix I I-28 December 2010
Public Participation

Public workshop handout 2 (cont)
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Public workshop handout 2 (cont)
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Public workshop handout 2 (cont)



Jackson Municipal Airport Authority
Jackson-Evers International Airport 14 CFR Part 150 Update Noise Exposure Maps

Appendices

Appendix I I-31 December 2010
Public Participation

Public Comment from Public Workshop



Jackson Municipal Airport Authority
Jackson-Evers International Airport 14 CFR Part 150 Update Noise Exposure Maps

Appendices

Appendix I I-32 December 2010
Public Participation

Public review information cover sheet






