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This appendix presents the basic tools for describing and understanding sound: how it originates, moves through a 

medium – most frequently the atmosphere – and how it is experienced by a receiver.  Understanding these 

fundamentals at a basic level is critical to subsequently understanding how characteristics of sound influence 

human perception of noise, which is commonly referred to as “unwanted sound.”  Information presented in the 

NEM document relies upon a reader’s understanding of the characteristics of sound, the effects noise has on 

persons and communities, and the metrics or descriptors most commonly used to quantify noise.  This appendix 

presents these fundamentals to facilitate an understanding of the noise exposure setting against which land-

compatibility is assessed and recommendations are made. 
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A.1. Fundamentals of Acoustics 

Sound is a physical phenomenon consisting of minute vibrations (waveforms) that travel through a medium such as 

air or water. Audible sounds are those vibrations that can be sensed by the human ear. At the ear, sound waves 

vibrate the ear drum, which transmits the vibration via a network of bones to the cochlea. The cochlea then 

converts the vibration into neurological impulses that are interpreted by the brain as sound. One’s experience and 

perception of sound depends on both the pattern of vibrations from the sound source and the way our hearing 

mechanism interprets these vibrations. 

A sound source induces vibrations in the air which spread outward from the sound source as alternating bands of 

dense (compression) and sparse (expansion) air particles.  This results in a variation of pressure above and below 

the baseline atmospheric pressure (as shown in Figure A-1). The distance between successive compressions or 
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successive expansions is the wavelength of the sound, and the number of compressions or expansions passing a 

fixed location per unit of time is the frequency of the sound. Frequency is normally expressed in cycles per second 

or Hertz (Hz); a sound having a1000 Hz frequency indicates that the alternating compression and expansion occurs 

1000 times per second.  A high frequency sound is shorter in wavelength and lower frequency sound is 

correspondingly longer in wavelength. In contrast to frequency which describes the cycling of impulses, the overall 

magnitude of such impulses that is the average amplitude of the variations of the pressure above and below 

atmospheric pressure is called the sound pressure.  Referring again to Figure A-1, the frequency and related 

wavelength are viewed from left to right whereas the pressure amplitude or overall magnitude are the distances 

above and below the baseline or reference atmospheric pressure. 

Sound travels through air at about 1,100 feet per second; however, its speed is different speeds in other media 

(e.g., water).  Therefore, to more fully characterize sound, its three defining characteristics are typically identified: 

(1) magnitude, (2) frequency spectrum, and (3) the variations of these two over a time interval.  

A.1.1. Magnitude 

Telephone engineers were among the first to extensively study the ear’s response to sound pressure, finding that 

the ear responds to a broad range of sound pressures. A healthy human ear can detect a sound tone having a 

frequency a 1,000 Hz at sound pressures (amplitudes) as low as 20 micropascals. (This is expressed as 20µPa and 

equals to 20 x 10-6 Pascals (Pa).  For reference, standard atmospheric pressure at sea level is 101,325 Pascals.). At 

the other end of an amplitude scale, the threshold of pain was found to occur around a sound pressure of 200 

Pascals—10,000,000 times as large as the barely audible 20µPa magnitude. Whether barely audible (20 µPa) or 

pain-inducing (200 Pa), these pressures are comparatively small variations around atmospheric pressure (101,235 

Pa).  

Since a human ear is able to respond to such a large range of sound pressures, early telephone engineers had a 

measurement problem. At the threshold of hearing where the ear could detect a sound pressure of 20µPa, an 

increase of 40µPa was a noticeable change; yet at 10 Pa, that same increase of 40 µPa (or 0.00004 pascals) was 

Figure A-1 - Characteristics of Sound 
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undetectable. Thus, a shorthand method for expressing the magnitude of a sound was necessary. Their solution 

was to develop a logarithmic scale based on the ratio of the sound pressure to a reference sound pressure. 

A logarithm (base 10 “common” logarithm) is simply a power of 10. For example, 100 equals 10 
times 10, which equates to 102. The logarithm of 100 is then 2 (log 100 = 2). Similarly, 103 equals 

10 times 10 times 10, which equates to 1,000. Consequently, the log of 1,000 is 3. 

When units were standardized, the Bel, in honor of Alexander Graham Bell, was defined as the log of the square of 

the ratio of two sound pressures, with the decibel one tenth of that. The Bel itself proved to be too coarse of a 

unit, so the term decibels (dB) remained in common use. Values on the decibel scale are referred to as levels.  The 

following equation shows the relationship of sound pressure level, L, in decibels to sound pressure where p is the 

pressure of the sound that is being compared and p0 is the reference pressure against which p is compared. 

The level (in decibels) equals 10 times the log of the square of the quantity of measured sound pressure divided by 

20 µPa (this squared quantity is proportional to the sound power). Recall that the sound pressure that is barely 

detectable by the human ear is 20µPa. By using this as a reference, the telephone engineers “zeroed” the 

logarithmic scale for sound at the threshold of hearing.  

Sensitivity to Changes in Loudness  

Under laboratory conditions, people can detect single-decibel changes in sound level. But, when comparing sounds 

in our everyday experience, we are less sensitive to differences in sound intensities. From a practical standpoint, a 

5-dB difference is the smallest change generally noticeable to the average listener. A change in sound level of 

about 10 dB is usually perceived by the average person as a doubling (or halving) of the sound’s loudness. This 

relation holds true for loud sounds and for quieter sounds across the speech frequencies.  See §2.1.2, below, for 

additional information on frequency and human hearing. 

Adding Decibels 

Because of the logarithmic nature of the decibel and the fact that sound pressure is a measure of the variation in 

air pressure, neither sound pressure level in decibels nor sound pressures in µPa can be added directly. However, 

the quantity inside the parentheses in Equation A.1, which is proportional to the sound energy, can be added. Note 

that if the sound pressure levels being added are quite different in magnitude, adding the lesser value to the 

greater value yields relatively little change to the higher value when expressed as dB and that adding sounds with 

equal sound pressure levels results in a three-decibel increase. 

A.1.2. Frequency 

As noted, frequency is the rate of vibrations for a sound and is measured in Hz where one Hz indicates one 

vibration (or cycle) per second. As with the ability to hear events of widely ranging pressure amplitudes described 

above, the human ear also hears sounds having widely ranging frequencies (e.g., from about 20 Hz to about 20,000 

 

𝐿 = 10 log 10 (
𝑝2

𝑝0
2)

Equation A-1 - Sound Pressure Level in dB 
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Hz). However, not all sounds in this wide range of frequencies are heard equally well by the human ear.  The ear is 

most sensitive to sounds having frequencies in the range of 1,000 Hz to 4,000 Hz. 

Some simple sound sources, such as a tuning fork, produce sounds with a single frequency (i.e., a pure tone). Most 

sounds however are more complicated and their signals consist of multiple many frequencies. A sound spectrum is 

a representation of a sound showing the magnitude of the various frequencies present in the sound. Knowledge of 

the frequency spectrum of a signal is important for the following reasons: 

 People and animals have different hearing sensitivity and react differently to various frequencies. For instance, 

everyone is familiar with a “dog whistle” which produces a signal that dogs can hear but humans cannot. This 
occurs because dog whistles produce a tone having a frequency above the range at which humans can hear 
but within the range of the dog’s hearing. At the other end of the frequency scale, elephants communicate at 
frequencies below the range of human hearing. 

 Structures respond to much lower frequencies (e.g., 1−30 Hz) than humans. Therefore, low-frequency sounds 
that people cannot hear can still create problems by inducing vibration in buildings.  

 Different sound sources produce signals consisting of different frequency characteristics.  

 Engineering solutions for reducing or controlling sound are therefore frequency-dependent. 
 

Figure A-2 shows an example of a frequency spectrum for jet departure noise.  Unlike the vibrations of the tuning 

fork shown in Figure A-1, the turbulent mixing of the jet exhaust gases produces noise across a wide range of 

frequencies as opposed to a single frequency. The spectrum is shown divided into frequency bands, each of which 

spans one-third of an octave. An octave is a doubling of frequency. Spectra are often displayed in octave or one-

third octave bands. 

 
Figure A-2. Example Spectrum of Jet Departure Noise 

High-quality measuring devices (e.g., sound level meters) are equally sensitive to sounds across the full range of 

human hearing.  Therefore, to approximate the human perception of common environmental sounds, the 

acoustical community designed a range of frequency-based adjustments to be applied to measured sound levels. 
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Today, two of these weighting systems remain in common usage, the A-weighting and C-weighting, illustrated in 

Figure A-3. 

These weightings are based on the response of human ears to moderate- (A-weighting) or high-level (C-weighting) 

sounds. For most industrial and transportation applications, A-weighting is used. For loud sounds with significant 

low frequency content, C-weighting is used. A-weighting applies progressively higher reductions to lower 

frequencies, mimicking the reduced sensitivity of human ears to low frequency sounds. However, in order to more 

accurately capture the low frequency energy and higher levels present, C-weighting, with its much slower roll-off 

at lower frequencies, is more appropriate for noise sources such as explosions and sonic booms.  

 
Figure A-3.   A- and C-Weighting Scales 

 

A.1.3. Variation of Sound with Time 

The third characteristic used to describe sound (after magnitude and frequency) is its relative stability over time. 

The temporal pattern of sound is important in predicting annoyance. Sound can be classified into three categories 

that define its basic time pattern: steady state, intermittent, and impulsive.  

Steady-State Sound  

Steady-state sound is a sound of consistent level and spectral content. Typical examples of steady-state sound are 

the sounds produced by ventilation or mechanical systems that operate more or less continuously. Annoyance due 

to steady-state sound depends on the level of the sound, its frequency content, and its duration. Generally, the 

longer the sound goes on and the more tones are audible, the greater degree of annoyance people will experience.  

Intermittent Sound  

Intermittent sounds are those which are produced for short periods. The sound temporarily rises above the 

background and then fades back into it. Intermittent sounds are typically associated with moving sound sources 

such as an aircraft overflight or a single-vehicle drive-by. Intermittent sound is typically a few minutes or less in 

duration; the annoyance of a transient sound is dependent on both the maximum level and the duration.  
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Impulsive Sound  

Impulsive sound is of short duration (typically less than one second), low frequency, and high intensity. It has 

abrupt onset, rapid decay, and often a rapidly-changing spectral composition. Impulsive sound is characteristically 

associated with such sources as large-caliber weapons, demolition activities, sonic booms, and many industrial 

processes (e.g., jackhammers, pile drivers).  However, certain aspects of helicopter noise events are also impulsive.  

A.2. Propagation of Sound  

As sound travels from the source to the receiver, several factors influence the level and spectrum of the sound 

heard by a receiver. These factors generally result in a reduction, or attenuation, of the sound level: 

 Spherical spreading 

 Ground effect 

 Attenuation through vegetation 

 Attenuation due to barriers (including terrain) 

 Atmospheric effects 

Note that, for other than spherical spreading, all factors tend to have more effect on higher frequencies with low 

frequencies able to propagate over long distances with little attenuation.  Hence, the “rumble” of jet departures or 

highway traffic can often be heard at large distance, while the higher frequency characteristics of the signal are 

lost. 

A.2.1. Spherical Spreading  

The sound from the point source, such as a generator, spreads in all directions like an expanding sphere. A rule of 

thumb in acoustics is that a spherically spreading sound decreases by 6 dB for every doubling of distance. Thus, 

increasing the distance from 200 feet to 300 feet does not provide as much reduction as moving from 100 to 200 

feet. In practice, high-frequency sound is attenuated faster than 6 dB per doubling of the distance because some 

energy is lost in the medium (air) due to atmospheric effects at this frequency range. This loss, called excess 

attenuation, is dependent upon air temperature and humidity as well as the signal’s sound frequency and is due to 

a process called vibrational relaxation in oxygen and nitrogen molecules. 

Another exception to the “6-dB-per-doubling rule” involves a line source (such as a busy freeway) rather than a 

point source. When standing by a line source, the listener receives noise simultaneously from the entire breadth of 

the feature – in this case, it would be the line of cars traveling on the freeway. The sound from a line source can be 

pictured as an expanding cylinder. For a long, straight line source, the sound level drops by 3 dB for every doubling 

of distance from the source. In practice, due to excess attenuation and other factors, highway noise tends to drop 

off by about 4 dB for every doubling of distance from the highway. 

A.2.2. Ground Effect  

When sound propagates along the surface of the earth from a source to a receiver it follows two paths. The first is 

a direct path from the source to the receiver and the second is a path that starts at the source, reflects off the 

ground, and then travels to the receiver. If the ground is hard, such as pavement or water, the sound reflects off of 

the surface and adds to the sound from the direct path resulting in higher levels than the direct path alone. When 

sound reflects off of soft ground such freshly-plowed earth, grass, or loose snow, some frequencies of the 

reflected sound experience a phase reversal, where the areas of high and low pressure become reversed. Adding 

this phase-reversed sound with the sound from the direct pathway results in a reduction in the total sound at the 
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receiver. Thus, sound levels are generally higher when the sound propagates over hard ground as compared to soft 

ground. 

A.2.3. Attenuation from Vegetation  

Wide areas of dense foliage provide some attenuation for higher frequency sound when they are located between 

a source and receiver. The vegetation must be dense enough to block the line of sight over even short distances 

and must extend well above the line of sight. The attenuation is negligible for low-frequency sound sources such as 

explosions, but increases with frequency. At 250 Hz, approximately 400 ft of dense foliage would be required to 

produce a noticeable 5 dB of attenuation for a sound source such as an aircraft run-up. At 1,500 Hz, approximately 

250 ft of dense foliage would be required to produce 5 dB of attenuation for a sound source such as roadway 

traffic. 

A.2.4. Attenuation Due to Barriers (Including Natural Terrain)  

 

Barriers, berms, and natural terrain can attenuate sound when they are located in the line of sight between the 

source and the receiver. This attenuation, which acousticians call insertion loss, increases with height, width, and 

proximity to either the source or the receiver. If there are gaps in a barrier, the potential benefits of acoustical 

shielding will be substantially reduced. 

Figure A-4 illustrates the concept. The sound from the helicopter has a direct path to the person on the right of the 

diagram. The direct path to the person on the left of the diagram is blocked by the hill. The sound must travel over 

the hill to the person. The greater the change in direction of the sound path at the top of the barrier is, the greater 

the reduction in sound that occurs. The change in direction can be increased by increasing the height of the barrier 

or moving the source or receiver closer to the barrier (if the source or receiver is below the top of the barrier). As 

the figure illustrates, barriers are most effective for sound sources on the ground. If the helicopter in the figure 

were to climb upward, there would be a direct path to both people on the ground. 

 
Figure A-4. Barrier Insertion Loss Example 
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A.2.5. Atmospheric Effects 

Weather (or atmospheric) conditions that influence the propagation of sound include humidity, precipitation, 

temperature, wind, and turbulence (or gustiness). The effect of wind—turbulence in particular—is generally more 

important than the effects from other factors. Under calm wind conditions, the importance of temperature can 

increase, in particular, temperature changes occurring with altitude known as temperature gradients.  This can 

sometimes influence propagation quite significantly. Humidity generally has little significance compared to the 

other effects. 

Influence of Humidity and Precipitation 

Humidity and precipitation rarely affect sound propagation in a significant manner. Humidity can reduce 

propagation of high-frequency noise under calm wind conditions. In very cold conditions, listeners often observe 

that noise sources such as aircraft sound “tinny,” because the dry air increases the propagation of high-frequency 

sound. Rain, snow, and fog also have little, if any, noticeable effect on sound propagation. A substantial body of 

empirical data supports these conclusions. 

Influence of Temperature 

Air temperature affects the velocity of sound in the atmosphere. As a result, if the temperature varies at different 

heights above the ground, sound will travel in curved paths rather than straight lines. This bending of the sound 

path is called refraction. During the day, temperature normally decreases with increasing height. Under such 

“temperature lapse” conditions, when the air temperature decreases with height, the atmosphere refracts 

(“bends”) sound waves upwards, and an acoustical shadow zone may exist at some distance from the noise source. 

Under some weather conditions, an upper level of warmer air may trap a lower layer of cool air. Such an inversion 

of normal conditions (i.e., temperature gradients typically lapse with altitude) is most common in the evening, at 

night, and early in the morning when heat absorbed by the ground during the day radiates into the atmosphere. 

The effect of an inversion is just the opposite of lapse conditions: it causes sound propagating through the 

atmosphere to refract downward. 

The downward refraction caused by temperature inversions often allows sound rays with originally upward-sloping 

paths to bypass obstructions and ground effects, increasing noise levels at greater distances. This type of effect is 

most noticeable at night, when temperature inversions are most common and when ambient sound levels are low 

enough that they do not otherwise mask distant noise sources. 

Influence of Wind 

Sound traveling in the direction of the wind (downwind) has a higher speed than sound traveling through calm air. 

Likewise sound traveling against the direction of the wind (upwind) has a lower speed than sound traveling 

through calm air. Wind speed typically increases with the height above the ground. This gradient in wind speeds, 

and sound speeds, causes the sound to refract. Sound refracts downward in the downwind direction and upward 

in the upwind direction. In general, receivers that are downwind of a source will experience higher sound levels, 

and those that are upwind will experience lower sound levels. As with a temperature inversion, the downward 

curving paths reduce or eliminate the insertion loss of barriers in the downwind direction. Wind perpendicular to 

the sound path has no significant effect. 
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Wind turbulence (or gustiness) can also affect sound propagation. Sound levels heard at remote receiver locations 

will fluctuate with gustiness. In addition, gustiness can cause considerable attenuation of sound due to the effects 

of eddies traveling with the wind. Attenuation due to eddies is essentially the same in all directions, with or against 

the flow of the wind, and can mask the refractive effects discussed above. 

A.2.6. Effects on Propagation 

The foregoing effects on propagation described above interact with each other and in some cases are additive.  

Specific combinations of conditions influence propagation and in order to predict how sound would propagate it is 

important to understand these varied effects.  While the basics are described in this document, for complex 

permutations entailing interaction of several variables, consultation with an acoustical professional for modeling 

support and analysis may be required. 

A.3. Noise Metrics 

Noise metrics may be thought of as measures of noise ‘dose’. There are two main types, describing (1) single noise 

events (Single Event Noise Metrics) and (2) total noise experienced over longer time periods (Cumulative Noise 

Metrics). Note that all decibel values, whether they relate to basic scales, event metrics or cumulative metrics, are 

generally referred to as levels - indeed in acoustic measurement, a level is always a decibel value. 

Single event metrics are indicators of the intrusiveness, loudness, or noisiness of individual aircraft noises. 

Cumulative metrics used to measure long-term noise are indicators of community annoyance. But for aircraft noise 

it is logical that they represent aggregations of single events in some way. A practical noise index must be simple, 

practical, unambiguous, and capable of accurate measurement (using conventional, standard instrumentation). It 

must also be suitable for estimation by calculation from underlying source variables and robust - not over-sensitive 

to small changes in input variables. 

Community annoyance research (much of which has been concerned with the noise of aircraft and road traffic), 

and the search for reliable long-term noise rating procedures, started in the mid- 1950s. As instrumentation for 

measuring long term noise was very limited then and for some time afterwards, early noise indices tended to 

incorporate measures that could be obtained manually or by simple mechanical means. Aircraft noise near airports 

could (and still can) be characterized by statistics describing individual noise events, such as their average levels 

and numbers. The noise of heavy road traffic, on the other hand, is made up of a very large number of overlapping 

events and it was then more appropriate to determine level distribution statistics such as L10, the level exceeded 

for 10% of the time. On the whole, aircraft noise affects far fewer people than road traffic noise but can reach high 

exposure levels close to busy airports. Here a separate identification of event levels and numbers of events focuses 

attention on the relative contributions of these two variables to annoyance. 

Noise levels are usually presented at discrete, fixed observer locations or alternatively are presented as contours                                                                                                                                                

(i.e. lines/curves connecting points of equal values) depicting the area where the specified levels are exceeded. 

Noise levels are used - especially cumulative metrics - in assessment of effects from all domains of transportation 

noise: road, railway and air-traffic, as well as for the description of the noise produced from industrial sources, 

recreational activities etc. In practice, contours are almost always estimated via calculation (i.e., modeled) whereas 

values at specific locations can also be measured directly (except in the case of forecasted future activity).  
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Community judgments about the suitability of a sound environment are rarely based on a single sound. Rather, 

multiple sources of sound accumulate to produce the overall experience of a “quiet” or “noisy” neighborhood. 

Noise, as noted at the outset of this appendix, is defined as unwanted sound.  The receiver imparts a value 

judgement onto an otherwise neutral physical phenomenon (i.e., sound). In 1974, the Environmental Protection 

Agency (EPA) established a procedure to assess the cumulative, 24-hour exposure to noise for citizens of the 

United States. This procedure was published in what has become known as “the Levels Document.” To explain this 

procedure, the sections below will define noise metrics, beginning with simple metrics and progressing to the 

more complex.  Because these metrics typically were developed to systematically characterize sound in the 

context of evaluating its undesirable effects, they are ordinarily labeled as noise metrics. 

A.3.1. Maximum Level (Lmax) 

Figure A-5 depicts the time history for an intermittent noise event, such as an aircraft flyover or car pass-by. The 

sound level increases as a car or aircraft approaches, then the sound level falls and blends into the background as 

the aircraft or car recedes into the distance. It is often convenient to describe a particular noise event by its 

Maximum A-weighted Sound Pressure Level (Lmax). The sound level rises as the noise source nears the receiver and 

decreases as the noise source moves away.  

 

Figure A-5. Variation in Sound Level over Time and Maximum Sound Level 

Subjective tests indicate that human response to sound is a function not only of its maximum level, but also of the 

duration of the signal and its temporal variation. Time-related changes might range from a sound level constant 

over time, as produced by a continuously operating machine, to the constantly varying sound levels perceived near 

highways and, even more so, around airports.  

Over the past 30 years, a wide variety of acoustic measures or rating scales have been developed for the purpose 

of quantifying the sound generated by particular sources. These measures of sound have been described by the 

Acoustical Society of America (ASA) and are defined in the American National Standards Institute (ANSI) 

publication, Acoustical Terminology (ref ANSI S1.1, 1994). 

This great number of measures results from the wide variations in the description of specific spectral and temporal 

characteristics among sound sources. For an engineering analysis of the noise exposure of a particular source, one 

measure may have many advantages over another. For management of noise at airports (or military airfields) 
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three cumulative measures are important: Equivalent Sound Level (Leq), Day-Night Average Sound Level (DNL or 

Ldn), and Community Noise Equivalent Level (CNEL).  However, to understand a cumulative measure, it is helpful to 

first describe another single-event measure, Sound Exposure Level (SEL) in addition to the Lmax described above 

because SEL is a metric accounts for duration in addition to the maximum pressure level that Lmax quantifies. 

A.3.2. Sound Exposure Level (SEL) 

Research has established that annoyance of an intrusive noise event increases with both the level (magnitude) and 

the duration of the intrusion. Thus, a long-duration, lower-level event can be as annoying as a higher-level, shorter 

event. The SEL captures both variables in a single numerical quantity. The SEL (as illustrated in Figure A-6) is 

defined as the total acoustic energy in an event from background to background (typically computed or defined as 

a level that is 10 to 20 dB lower than the event peak) that is then normalized or compressed into a one-second 

interval. This single number, SEL, represents all the acoustic energy of an event as if that event had occurred within 

a one-second time period.  In the example presented below, the several second duration event having a Lmax of 103 

dB would have a SEL of 108 dB.  By definition, if the event duration is greater than one second, the SEL would be 

greater than the Lmax of the same event. 

 
Figure A-6. Sound Exposure Level of a Noise Event 

 

A.3.3. Equivalent Sound Level (Leq) 

Annoyance also increases with the number of separate times an intrusive sound is experienced during a given 

period of time.  The equivalent sound level (Leq) captures the number of intrusions by measuring the average 

acoustic energy over a period of time in order to assess the cumulative effect of several events occurring over a 

period of time. The period can be of any length but it usually is a meaningful block of time such as an eight-hour Leq 

for the office setting or a one-hour Leq for a classroom environment. The Leq is defined as the level of continuous 

sound over a given period that would deliver the same amount of energy as the actual time-varying sound 

exposure. Figure A-7 illustrates how the variation in sound exposure can be summarized in terms of a single, 

cumulative, value of a one-hour Leq. 
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Figure A-7. Equivalent Sound Level (Leq) 

 

A.3.4. Day Night Average Sound Level (DNL) 

Annoyance is greater when an intrusive sound occurs at night. To capture the heightened annoyance of nighttime 

noise, when ambient or background noise tends to diminish and the atmospheric conditions noted in §X.2.5 can 

tend to attenuate sound to a lesser degree (e.g., wind diminishes or temperature inversions might form), the EPA 

recommends a special kind of 24-hour Leq known as the DNL (or sometimes referred to as Ldn).  As is implied in its 

name, the DNL represents the noise energy present during a daily period.  However, it normally is calculated 

through use of operations data from a longer period, such as a year, in order to smooth out fluctuations occurring 

in day-to-day operations. 

The DNL is calculated in two parts: a fifteen-hour daytime Leq (0700 to 2359) and a nine-hour nighttime Leq (2200 to 

0659). When calculating the 24-hour DNL the nighttime Leq is treated as if it were 10 decibels higher to account for 

the additional intrusiveness of noise at night (see Figure A-8).  An alternative way of describing this adjustment is 

that each event occurring during the nighttime period calculated is as if it were equivalent to ten daytime events. 

When recommending the 10 dB nighttime increase, the EPA did not intend its measure to be used to predict sleep 

disturbance but instead to capture the added annoyance of nighttime events.  Different metrics would be used to 

estimate sleep disturbance are not discussed in this appendix as the Part 150 program relies on the linkage of 

community annoyance and land-use compatibility recommendations. In recommending the DNL for general use, 

the EPA also recommends that community planners use the 365-day annual average DNL.   
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Figure A-8. Example of a Day-Night Average Sound Level Calculation 

 

A.4. Noise Effects 

As noted previously, sound refers to the physical description of an event, whereas noise reflects human reaction to 

it and is customarily defined as unwanted sound. Strictly speaking, this guidance deals principally with aircraft 

sound and sound levels. However here, as elsewhere, the word noise is generally used as a synonym for sound, 

especially when - as is the case for aircraft - the sound is unwanted by the receiver. 

A.4.1 Noise Effects 

There are many different effects of noise on people and individuals experience them to different degrees. The 

effects can be separated into two broad categories as illustrated in Figure A-9: (a) behavioral - the interference of 

noise with normal living - and (b) physiological - including potential health effects. At a first level of behavioral 

reaction, noise disturbs human activity by causing distraction or by physically interfering with it. Grouped together 

under the general heading of disturbance, these effects include detection/distraction, speech interference, 

disruption of work/mental activity, and sleep disturbance. A second level of behavioral reaction, sometimes 

viewed as an indirect response to disturbance of different kinds, is annoyance. A third level response is overt 

reaction including complaints. 

Possible health effects that might be caused by noise over a period of time include (1) noise induced hearing loss 

and (2) other, indirect, risks to physiological and psychological well-being. The first, which is a consequence of very 

high levels of sound exposure, is well-documented and is not considered likely to be caused by the levels of aircraft 

noise experienced beyond airport boundaries. The nature of the second is much less certain; it is known that noise 
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can cause a variety of biological reflexes and responses referred to as stress reactions but whether, over a period 

of time, these could lead to clinically recognizable illness is unclear.  Research into these continues in many 

countries. 

 

 
Figure A-9. General Cause and Effect Relationships between Noise and Noise Effects 

 

The effects of noise have been extensively researched, particularly with the aim of establishing quantitative 

relationships between the amount of noise and the severity and extent of the effects. But behavioral reactions are 

essentially subjective and very sensitive to non-acoustic socio-psychological factors such as location, activity, state 

of well-being, familiarity with the noise, environmental expectations and attitudes to the noise makers. The effects 

of such modifying factors dramatically weaken correlations between noise and response by masking or 

confounding their dependency on noise. Such relationships are further obscured by variations in noise exposure 

over time and space, because individuals move around and engage in different activities. 

Obvious physical factors include time and situation which govern intrusions into activities - sleep disturbance 

occurs primarily at night, speech interference during the day and so on. But equally important are those that 

control attitudes and susceptibilities; whether or not a particular noise annoys may depend very much upon the 

message it carries; concerns about the sources of noise can influence annoyance reactions more strongly than 

physical sound exposure itself. Ultimately noise might give rise to complaints (or in more extreme cases other 

overt reactions such as petitions or public demonstrations) depending on various sociological factors such as 

historical events, the expectations of affected communities, publicity and beliefs that progress can be achieved via 

protest. 

Because of the combined influences of acoustical and non-acoustical factors, it is difficult to isolate the underlying 

noise-response relationships. In general, noise assessment methodology needs to be consistent with the 

understanding of the factors involved. Because effects on the community as a whole can only be described in 

broad statistical terms, noise exposures are commonly defined only as long-term averages at representative 

locations.  This is why cumulative noise exposure metrics such as DNL are favored when assessing community 

annoyance. 

An essential conclusion from aircraft noise effects research is that community annoyance is the most useful 

general criterion of overall, long-term aircraft noise impact and that it can be correlated with long-term average  
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sound exposure. However, before considering community annoyance and noise-annoyance relationships, it is 

worthwhile reviewing the various effects of noise, and their interrelationships - with each other and with sound 

exposure. 

Some noise-effect relationships - the connecting lines in Figure A-9 above - can be quantified; others cannot.  

Noise disturbance and short-term annoyance - immediate responses to individual noise events of relatively short 

duration - have been studied extensively in research laboratories. Laboratory experiments can be performed with 

great accuracy and they have provided a wealth of knowledge about the fundamental characteristics of human 

hearing and perception of sound. 

But a detailed understanding of specific disturbance criteria is not particularly helpful when it comes to assessing 

the day-by-day impact of environmental noise on communities. The noise experienced by individuals obviously 

depends on where they live and work and upon their lifestyles; no two people experience exactly the same sound 

exposure patterns over a period of time or the same interference with their activities. And different people react 

differently to the same sound; some are a great deal more sensitive than others. When coupled with the multiple 

and differing potential disturbance effects, these variations make studies in the community intrinsically much more 

complex than laboratory work. Yet it is only in that real world that the relationships between cause and long-term 

annoyance - as a consequence of total long-term sound exposure from all sources - can be investigated. 

This long-term aspect of cause and effect has been the primary influence on the direction that field research on 

noise effects on communities has taken. Community annoyance has been adopted as a general indicator for all of 

the possible impacts of environmental noise. In social survey studies, individuals’ annoyance has been measured in 

a variety of ways - quantifying it on simple numerical or category scales or via elaborate multi-question 

procedures. These measurements have then been correlated with various measures of typical sound exposure, 

first to decide what the appropriate metric is, and then to ‘calibrate’ the metric, that is to determine the exposure-

response relationship. In such correlations, the overall impact of noise is sometimes expressed as an average 

across individuals or, alternatively, as the incidence of high annoyance (such as the percentage of respondents 

‘highly annoyed’). 
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vgtpcvkqpcn!Cktrqtv!)UFH!qt!Cktrqtv*/!Kp!uwrrqtv!qh !vjku!wrfcvg-!fgvckngf!cktetchv!cevkxkv{!

hqtgecuvu!ygtg!pgeguuct{!vq!oqfgn!cpf!gxcnwcvg!vjg!ewttgpv!cpf!rtqlgevgf!ngxgnu!qh !pqkug!gz.

rquwtg!igpgtcvgf!htqo!cktetchv!qrgtcvkqpu!cv!vjg!Cktrqtv/!

Vjg!hqtgecuvu!rtgugpvgf!kp!vjku!fqewogpv!ctg!hqwpfgf!qp!vjg!jkuvqtkecn!cevkxkv{!cpf!qrgtc.

vkqpu!vtgpfu!hqwpf!cv!UFH!kp!eqplwpevkqp!ykvj!rtgxkqwun{!rtgrctgf!cktrqtv!rncppkpi!uvwfkgu-!

rwdnkujgf!hqtgecuvu-!cpf!uqekqgeqpqoke!cpf!qvjgt!hqtgecuv!hcevqt!fcvc/!Vjg!ncuv!hqtgecuv!cr.

rtqxgf!d{!vjg!Hgfgtcn!Cxkcvkqp!Cfokpkuvtcvkqp!)HCC*!ycu!kp!3122!kp!vjg!Pqkug!Gzrquwtg!

Ocr!Wrfcvg!cv!UFH/!!

Vq!oggv!vjg!pggfu!qh !vjg!pqkug!gzrquwtg!oqfgnkpi!ghhqtv-!cxkcvkqp!cevkxkv{!hqtgecuvu!ctg!dtq.

mgp!fqyp!kpvq!vjg!hqnnqykpi!fgvckn!rgt!HCC!iwkfcpeg<!

� Gzkuvkpi!qrgtcvkqpu!)ecngpfct!{gct!3127-!fgxgnqrgf!ceeqtfkpi!vq!3126!cevkxkv{*!cpf!
hwvwtg.{gct!qrgtcvkqpu!)3132*!

� Kfgpvkhkecvkqp!qh !cppwcn!cxgtcig!fckn{!qrgtcvkqpu!)k/g/-!cttkxcnu!cpf!fgrctvwtgu*!d{<!

o Cevkxkv{!v{rg!)k/g/-!Rcuugpigt!Ecttkgt-!Igpgtcn!Cxkcvkqp-!Ectiq!cpf!Oknkvct{*!!

o Cktetchv!v{rg!

� Vkog!qh !fc{=!fc{vkog!ku!fghkpgf!cu!8<11!c/o/!vq!21<11!r/o/-!yjkng!pkijvvkog!ku!fg.
hkpgf!cu!21<11!r/o/!vq!8<11!c/o/!

Kv!ku!korqtvcpv!vq!pqvg!vjcv!vjg!dcugnkpg!{gct!hqt!vjg!rwtrqugu!qh !vjg!cevkxkv{!hqtgecuvu!ycu!

igpgtcvgf!htqo!cktetchv!cevkxkv{!uvcvkuvkeu!rtqxkfgf!d{!vjg!HCC!hqt!vjg!rgtkqf!Lcpwct{!3126!vq!

Fgegodgt!3126/!Jqygxgt-!vjg!{gct!hqt!vjg!gzkuvkpi!eqpvqwt!ocr!vq!dg!wugf!kp!vjg!Rctv!261!

Uvwf{!ku!ecngpfct!{gct!3127-!yjkej!ku!tghgttgf!vq!cu!gzkuvkpi!vjtqwijqwv!vjg!tgrqtv/!!!

&$' !/?Q? <MROACP!

Kphqtocvkqp!hcevqtgf!kpvq!vjg!hqtgecuvkpi!ghhqtv!kpenwfgf!eqoogtekcn!ecttkgt!kpfwuvt{!vtgpfu-!

cktetchv!qtfgt!cpf!tgvktgogpv!rtqitcou-!HCC!Igpgtcn!Cxkcvkqp!)IC*!hnggv!vtgpfu-!cpvkekrcvgf!

ejcpigu!kp!vjg!cktetchv!hnggv!okz!qrgtcvkpi!cv!UFH-!cpf!nqecn!cpf!tgikqpcn!uqekqgeqpqoke!

vtgpfu/!Vjg!fcvc!cpf!cuuworvkqpu!wugf!vq!fghkpg!dcugnkpg!eqpfkvkqpu!vjcv!ygtg!wugf!vq!fgvgt.

okpg!hwvwtg!cevkxkv{!vtgpfu!ygtg!fgtkxgf!htqo!ugxgtcn!fcvc!uqwtegu!kpenwfkpi<!

� Nqwkuxknng!Tgikqpcn!Cktrqtv!Cwvjqtkv{!�!NTCC!rtqxkfgf!rtgxkqwun{!rtgrctgf!fqew.

ogpvcvkqp!vjcv!kpenwfgf!cxkcvkqp!cevkxkv{!hqtgecuvu!cpf!rcuugpigt!gprncpgogpv!fcvc/!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U&

Vjgug!kpenwfgf!vjg!3115!Cktrqtv!Ocuvgt!Rncp!Wrfcvg!cpf!vjg!3122!Pqkug!Gzrquwtg!

Ocr!Wrfcvg/!

� Cktrqtv!qrgtcvqtu!�!C!pwodgt!qh !cktrqtv!qrgtcvqtu!cpf!dwukpguugu!ygtg!eqpvcevgf!

vq!qdvckp!kphqtocvkqp!tgictfkpi!gzkuvkpi!cpf!cpvkekrcvgf!cevkxkv{/!

� HCC!Vgtokpcn!Ctgc!Hqtgecuv!)VCH*!�!Vjg!VCH!ku!vjg!qhhkekcn!HCC!hqtgecuv!qh !cxkc.

vkqp!cevkxkv{!hqt!W/U/!cktrqtvu/!Cevkxkv{!guvkocvgu!ctg!fgtkxgf!htqo!pcvkqpcn!guvkocvgu!

qh !cxkcvkqp!cevkxkv{!vjcv!ctg!vjgp!cuukipgf!vq!kpfkxkfwcn!cktrqtvu!dcugf!wrqp!ownvkrng!

octmgv!cpf!hqtgecuv!hcevqtu/!Vjg!HCC!nqqmu!cv!nqecn!cpf!pcvkqpcn!geqpqoke!eqpfk.

vkqpu-!cu!ygnn!cu!vtgpfu!ykvjkp!vjg!cxkcvkqp!kpfwuvt{-!vq!fgxgnqr!gcej!hqtgecuv/!Vjg!

3126!VCH!ycu!rwdnkujgf!kp!Lcpwct{!3127!)jgtgchvgt!tghgttgf!vq!cu!vjg!3126!VCH*/!

� HCC!Ckt!Vtchhke!Cevkxkv{!U{uvgo!)CVCFU*!�!Vjg!Ckt!Vtchhke!Cevkxkv{!Fcvc!U{uvgo!

eqpvckpu!vjg!qhhkekcn!ckt!vtchhke!qrgtcvkqpu!fcvc!cxckncdng!hqt!rwdnke!tgngcug/!

� UFH!Tcfct!Fcvc!�!Vjg!NTCC!rtqxkfgf!qrgtcvkqpu!eqwpvu!d{!ecvgiqt{!)ckt!ecttkgt-!

ckt!vczk-!cpf!Igpgtcn!Cxkcvkqp!]IC_*-!cktnkpg-!cktetchv-!cttkxcn0fgrctvwtg-!fc{0pkijv-!

cpf!uvcig!ngpivj/!Vjku!fcvc!fqgu!pqv!ecrvwtg!cnn!cevkxkv{!cpf!tgrtgugpvu!crrtqzk.

ocvgn{!;3!rgtegpv!qh !vjg!qrgtcvkqpu!tgeqtfgf!vjtqwij!CVCFU!)cktetchv!ykvj!nguu!

vjcp!qpg!qrgtcvkqp!rgt!fc{!cpf!qrgtcvkqpu!ykvj!#Wpmpqyp#!cktetchv!ygtg!pqv!kp.

enwfgf*/!

� HCC!Vtchhke!Hnqy!Ocpcigogpv!U{uvgo!Eqwpvu!)VHOUE*!�!VHOUE!eqpvckpu!fcvc!

fgtkxgf!htqo!vjg!HCC�u!Ckt!Vtchhke!Ckturceg!Ncd�u!Vtchhke!Hnqy!Ocpcigogpv!U{uvgo/!

Vjg!fcvc!rtqxkfgu!jkuvqtkecn!tgeqtfu!qh !cktetchv!qrgtcvkqpu!kpenwfkpi!cktetchv!v{rgu!

qrgtcvkpi!cv!UFH/!!

� Hnkijv!Ykug!�!Hnkijv!Ykug-!c!eqoogtekcn!qpnkpg!rncvhqto-!!rtqxkfgu!nkxg!hnkijv!vtcem.

kpi!fcvc!cpf!jkuvqtkecn!kphqtocvkqp!qp!cktetchv!qrgtcvkqpu!cv!kpfkxkfwcn!cktrqtvu-!kp.

enwfkpi!vckn!pwodgtu-!hnkijv!pwodgtu-!cktetchv!v{rg-!qtkikp!cpf!fguvkpcvkqp-!cpf!vkog!

gptqwvg/!!Hnkijv!Ykug!fcvc!ku!wugf!hqt!kvu!jkuvqtkecn!cpf!tgcn.vkog!kphqtocvkqp!vq!rtq.

xkfg!kprwv!qp!hnkijv!uejgfwngu!cpf!cktetchv!hnggv!okz/!!

� Yqqfu!'!Rqqng!Geqpqokeu-!Kpe/!�!Yqqfu!'!Rqqng!ku!cp!kpfgrgpfgpv!hkto!vjcv!

urgekcnk|gu!kp!fgxgnqrkpi!nqpi.vgto!geqpqoke!cpf!fgoqitcrjke!rtqlgevkqpu/!Vjgkt!

fcvcdcug!kpenwfgu!gxgt{!uvcvg-!Ogvtqrqnkvcp!Uvcvkuvkecn!Ctgc!)OUC*-!cpf!eqwpv{!kp!vjg!

W/U/!cpf!eqpvckpu!jkuvqtke!fcvc!cpf!rtqlgevkqpu!vjtqwij!3161!wvknk|kpi!oqtg!vjcp!;11!

geqpqoke!cpf!fgoqitcrjke!xctkcdngu/!

&$( 3GPQMOGA?J ?LB 0UGP#LE ,SG?#ML ,A#SGQV

Vq!fgtkxg!vjg!cppwcn!cxgtcig!fckn{!hqtgecuvu!qh !cktetchv!qrgtcvkqpu!d{!cktetchv!v{rg!tgswktgf!

hqt!vjg!PGO!wrfcvg-!kv!ku!hktuv!pgeguuct{!vq!kfgpvkh{!vjg!dcugnkpg!ngxgn!qh !cppwcn!qrgtcvkqpu!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U'

qp!yjkej!hwvwtg!cevkxkv{!ngxgnu!yknn!dg!dcugf/!Jkuvqtkecn!qrgtcvkqpu!fcvc!hqt!3117!vjtqwij!

3126!ycu!qdvckpgf!htqo!vjg!HCC!CVCFU!u{uvgo/!CVCFU!rtqxkfgu!jkuvqtkecn!cevkxkv{!hqt!

vjg!hqnnqykpi!hqwt!oclqt!wugtu!qh !vjg!ckt!vtchhke!u{uvgo<!

� Ckt!Ecttkgt<!Qrgtcvkqpu!kpenwfg!uejgfwngf!ugtxkeg!qp!cktetchv!ykvj!oqtg!vjcp!71!

ugcvu!qrgtcvgf!d{!ecttkgtu!egtvkhkgf!wpfgt!Hgfgtcn!Cxkcvkqp!Tgiwncvkqpu!)HCT*!Rctv!

22;!)Egtvkhkecvkqp<!Ckt!Ecttkgtu!cpf!Eqoogtekcn!Qrgtcvqtu*-!yjqug!qrgtcvkqpu!ctg!

iqxgtpgf!wpfgt!HCT!Rctv!232!)Qrgtcvkpi!Tgswktgogpv<!Fqoguvke-!Hnci!cpf!Uwrrng.

ogpvcn!Qrgtcvkqpu*/!Ikxgp!vjg!v{rkecn!ecrcekv{!qh !vjg!ectiq!cktetchv!cv!vjg!Cktrqtv-!

vjg!oclqtkv{!qh !vjgug!qrgtcvkqpu!hcnn!wpfgt!Ckt!Ecttkgt/!UFH!ku!c!jwd!hqt!WRU!cpf!

vjgtghqtg!gzrgtkgpegu!c!ukipkhkecpv!pwodgt!qh !ectiq!qrgtcvkqpu/!Gzcorngu!qh !ckt!

ecttkgtu!cv!UFH!ctg!WRU-!Uqwvjyguv!Cktnkpgu-!cpf!Um{!Yguv!yjgp!cktetchv!gzeggf!71!

ugcvu/!

� Ckt!Vczk!cpf!Eqoowvgt<!Ecttkgtu!vjcv!qrgtcvg!cktetchv!ykvj!71!qt!hgygt!ugcvu!qt!jcxg!

c!ectiq!rc{nqcf!ecrcekv{!qh !nguu!vjcp!29-111!rqwpfu-!cpf!ecttkgu!rcuugpigtu!qp!cp!

qp.fgocpf!dcuku!qpn{!)ejctvgt!ugtxkeg*!cpf0qt!ecttkgu!ectiq!qt!ockn!qp!gkvjgt!c!

uejgfwngf!qt!ejctvgt!dcuku/!Eqoowvgt!qrgtcvqtu!rtqxkfg!uejgfwngf!rcuugpigt!ugt.

xkeg!)hkxg!qt!oqtg!tqwpf!vtkru!rgt!yggm!qp!cv!ngcuv!qpg!tqwvg!ceeqtfkpi!vq!rwdnkujgf!

hnkijv!uejgfwngu*!yjkng!wvknk|kpi!cktetchv!qh !71!qt!hgygt!ugcvu/!Ckt!vczk!cpf!eqoowvgt!

ecttkgtu!ctg!iqxgtpgf!wpfgt!HCT!Rctv!246!)Eqoowvgt!cpf!Qp!Fgocpf!Qrgtc.

vkqpu*/!Um{!Yguv-!yjkej!kpenwfgu!Wpkvgf!Gzrtguu!cpf!Fgnvc!Eqppgevkqp!yjgp!ckt.

etchv!ctg!hgygt!vjcp!71!ugcvu-!ku!cp!gzcorng!qh !ckt!vczk!cpf!eqoowvgt!cv!UFH/!

� Oknkvct{<!Qrgtcvkqpu!eqpfwevgf!d{!vjg!pcvkqp(u!oknkvct{!hqtegu/!Gzcorngu!qh !oknkvct{!

cktetchv!cv!UFH!ctg!M[CPI!E.241u/!

� Igpgtcn!Cxkcvkqp<!Cnn!qvjgt!qrgtcvkqpu!pqv!kpenwfkpi!ckt!ecttkgt-!ckt!vczk!cpf!eqo.

owvgt-!cpf!oknkvct{/!Vjgug!qrgtcvkqpu!ctg!eqpfwevgf!wpfgt!HCT!Rctv!;2!)Igpgtcn!

Qrgtcvkpi!cpf!Hnkijv!Twngu*/!Igpgtcn!cxkcvkqp!gzcorngu!cv!UFH!ctg!rtkxcvg!lgvu-!jgnk.

eqrvgtu!cpf!rtqrgnngt!cktetchv/!

Cktrqtv!qrgtcvkqpu!ctg!encuukhkgf!cu!nqecn!cpf!kvkpgtcpv/!Nqecn!qrgtcvkqpu!ctg!vjqug!qrgtcvkqpu!

rgthqtogf!d{!cktetchv!vjcv!tgockp!kp!vjg!nqecn!vtchhke!rcvvgtp-!gzgewvg!ukowncvgf!kpuvtwogpv!

crrtqcejgu!qt!nqy!rcuugu!cv!vjg!cktrqtv-!cpf!qrgtcvkqpu!vq!qt!htqo!vjg!cktrqtv!cpf!c!fguki.

pcvgf!rtcevkeg!ctgc!ykvjkp!c!31"okng!tcfkwu!qh !vjg!vqygt/!!Kvkpgtcpv!qrgtcvkqpu!ctg!qrgtcvkqpu!

rgthqtogf!d{!cp!cktetchv-!gkvjgt!KHT-!UXHT-!qt!XHT!vjcv!ncpf!cv!cp!cktrqtv-!cttkxkpi!htqo!

qwvukfg!vjg!cktrqtv!ctgc-!qt!fgrctvu!cp!cktrqtv!cpf!ngcxgu!vjg!cktrqtv!ctgc/!

Cu!ujqyp!kp!Vcdng!2/2-!vjg!HCC!CVCFU!tgeqtfgf!cp!cxgtcig!cppwcn!fgetgcug!qh !3/1!rgtegpv!

kp!vqvcn!cktrqtv!qrgtcvkqpu!qxgt!vjg!21.{gct!tgrqtvkpi!rgtkqf/!Vjg!oclqt!tgfwevkqpu!kp!qrgtc.

vkqpu!ygtg!cuuqekcvgf!ykvj!ckt!vczk!cevkxkv{/!Qxgt!vjg!oquv!tgegpv!hkxg!{gctu!vjg!fgenkpg!jcu!dg.

iwp!vq!uvcdknk|g-!yjkej!oc{!tghngev!geqpqoke!tgeqxgt{!hqnnqykpi!vjg!Itgcv!Tgeguukqp-!vjg!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U(

geqpqoke!fqypvwtp!htqo!Fgegodgt!3118!vjtqwij!Lwpg!311;/!Vjg!Cppwcn!Cxgtcig!Itqyvj!

Tcvg!)CCIT*!hqt!vjku!rgtkqf!ycu!.1/6!rgtegpv/!

=?@JC &$&X 3GPQMOGA?J ?LB 0UGPQGLE ,GOAO?DQ 8NCO?QGMLP /?Q?

Ecngpfct!!

[gct!

Kvkpgtcpv! Nqecn! Cnn!

Ckt!!

Ecttkgt+!

Ckt!
Vczk+!

IC! Oknkvct{!
Uwd.
Vqvcn!

Ekxkn!
Oknk.
vct{!

Uwd.!!

Vqvcn!
!!Vqvcn!

3117! 97-781! 77-587! 2;-2;;! 8-315! 28;-65;! 9! 1! 9! 28;-668!

3118! ;9-716! 68-842! 25-623! 3-948! 284-796! 593! 1! 593! 285-278!

3119! ;7-248! 59-232! 23-544! 3-877! 26;-568! 2-648! 71! 2-6;8! 272-165!

311;! 9;-416! 53-817! 21-859! 3-6;1! 256-45;! ;83! 282! 2-254! 257-5;3!

3121! ;2-842! 56-349! 23-172! 3-;34! 262-;64! 2-248! ;1! 2-338! 264-291!

3122! ;5-616! 53-3;;! 23-225! 3-971! 262-889! ;;7! 335! 2-331! 263-;;9!

3123! ;3-5;5! 52-248! 21-947! 3-846! 258-313! 4;1! 99! 589! 258-791!

3124! ;5-422! 52-613! 21-425! 3-933! 259-;5;! 2;6! 227! 422! 25;-371!

3125! ;8-;;4! 46-257! 22-762! 3-;11! 258-7;1! 598! 363! 84;! 259-53;!

3126! 215-;64! 3;-115! 22-578! 3-;;4! 259-528! 63;! 298! 827! 25;-244!

Cxi/!

Cppwcn!

Itqyvj!Tcvg!
)CCIT*!

)6.{gct!vtgpf*!

3/9&! .9/3&! .1/8&! 1/6&! .1/6&! 8/1&! 53/4&! 8/7&! .1/6&!

CCIT!)21.
{gct!vtgpf*!

3/4&! .9/6&! .5/;&! .7/1&! .3/1&! 795/5&! 49/9&! 796/;&! .3/1&!

+Ectiq!qrgtcvkqpu!ctg!rtkoctkn{!kpenwfgf!kp!vjg!ckt!ecttkgt!cevkxkv{!tgrtgugpvgf!cdqxg/!Qh!vjg!215-;64!ckt!ecttkgt!

qrgtcvkqpu!kp!3126-!83-545!ygtg!cvvtkdwvgf!vq!ectiq!qrgtcvqtu/!3-295!ectiq!qrgtcvkqpu!ygtg!kpenwfgf!kp!vjg!ckt!vczk!

ecvgiqt{/!!

Uqwteg<!HCC!CVCFU-!Octej!3127!

&$) 0UGP#LE 1MOCA?PQP

Vjg!ncvguv!cxkcvkqp!cevkxkv{!hqtgecuvu!fgxgnqrgf!hqt!UFH!ygtg!tgxkgygf!vq!gxcnwcvg!vjg!rtq.

lgevgf!hqtgecuvkpi!vtgpfu!cpf!vjg!ogvjqfqnqikgu!wugf!vq!rtgrctg!vjqug!cpcn{ugu/!Hwvwtg!hqtg.

ecuv!fcvc!ycu!rtqxkfgf!htqo!vjg!3115!Cktrqtv!Ocuvgt!Rncp!Wrfcvg!)Vcdng!2/3*-!vjg!3122!

Pqkug!Gzrquwtg!Ocr!Wrfcvg!)Vcdng!2/4*-!cpf!vjg!HCC!3126!VCH!hqt!{gctu!3127!vq!3132!

)Vcdng!2/5*/!!

,GONMOQ 6?PQCO 9J?L >NB?QC !'%%)"

Vjg!oquv!tgegpv!Cktrqtv!Ocuvgt!Rncp!Wrfcvg!)Ocuvgt!Rncp*!hqt!UFH!ycu!eqorngvgf!kp!3115/!

Vjg!Ocuvgt!Rncp!kpenwfgf!cp!gxcnwcvkqp!qh !hqtgecuvgf!cevkxkv{!cv!vjg!Cktrqtv/!Vjg!hqtgecuv!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U)

eqxgtgf!c!31.{gct!rncppkpi!rgtkqf!htqo!3111!.!3131/!Vcdng!2/3!rtqxkfgu!c!dtgcmfqyp!qh !vjg!

Ocuvgt!Rncp!hqtgecuv/!Vjg!hqtgecuv!rtqlgevgf!cp!Cxgtcig!Cppwcn!Itqyvj!Tcvg!)CCIT*!qh !

2/;!rgtegpv!kp!vqvcn!cktetchv!qrgtcvkqpu!cpf!vjcv!vjg!oclqtkv{!qh !ickpu!kp!qrgtcvkqpu!yqwnf!dg!

gzrgtkgpegf!kp!tgikqpcn!ecttkgtu/!Tgegpv!HCC!rwdnkujgf!qrgtcvkqpu!cevkxkv{!hqt!UFH!)ugg!Vc.

dng!2/2*!kpfkecvgu!vjcv!vjg!vqvcn!itqyvj!rtqlgevkqp!ycu!pqv!tgcnk|gf!cu!cevwcn!cevkxkv{!jcu!

ujqyp!c!fgetgcug!qxgt!vjg!rcuv!21!{gctu/!!

=?@JC &$'X,GONMOQ 6?PQCO 9J?L >NB?QC 1MOCA?PQCB 8NCO?QGMLP

[gct!
Ckt!!

Ecttkgt!

Tg.
ikqpcn!

Ckt!
Htgkijv+!

Ejctvgt! IC!
Ckt!Vczk!

'!Qvjgtu!
Oknkvct{! Vqvcn!

3111! 59-511! 27-911! 66-573! 813! 3;-811! 2;-311! 5-711! 285-975!

3116! 62-911! 35-711! 76-221! 8;1! 42-311! 33-711! 5-711! 311-811!

3121! 65-711! 39-311! 82-783! 955! 44-;11! 35-911! 5-711! 329-727!

3131! 75-711! 49-311! 93-343! 2-119! 52-511! 39-711! 5-711! 371-751!

CCIT!

2;;9.3131++!
2/3&! 6/2&! 2/9&! 2/9&! 2/6&! 2/9&! 1&! 2/;&!

!
Pqvg<!Vkvngu!qh!cktetchv!qrgtcvkqpu!v{rgu!ctg!vcmgp!htqo!vgtou!wugf!kp!vjg!3115!Ocuvgt!Rncp/!
+Dcugf!qp!vjg!hnggv!okz!rtgugpvgf!kp!vjg!Cktrqtv!Ocuvgt!Rncp!Wrfcvg-!vjg!oclqtkv{!qh!vjgug!qrgtcvkqpu!ctg!d{!ckt.
etchv!vjcv!ecp!jqnf!oqtg!vjcp!71!rcuugpigtu/!Vjgtghqtg-!yjgp!eqorctkpi!vjgug!pwodgtu!vq!CVCFU!fcvc-!ckt!
htgkijv!ycu!cuuwogf!vq!dg!ecrvwtgf!wpfgt!vjg!ncvvgt�u!Ckt!Ecttkgt!cevkxkv{/!

++CCIT!ycu!rtgugpvgf!kp!vjg!Ocuvgt!Rncp!ceeqtfkpi!vq!2;;9!�!3131!hqtgecuvgf!vqvcnu!uq!oc{!pqv!cnkip!ykvj!vjg!
3111!�!3131!vqvcnu!rtgugpvgf!kp!vjg!vcdng/!
Uqwteg<!Nqwkuxknng!Kpvgtpcvkqpcn!Cktrqtv!Ocuvgt!Rncp!Wrfcvg!�!Fgegodgt!3115

'%&& 7MGPC 0UNMPROC 6?N >NB?QC

Vjg!rtgxkqwu!Pqkug!Gzrquwtg!Ocr!Wrfcvg!hqt!Nqwkuxknng!Kpvgtpcvkqpcn!Cktrqtv!ycu!eqo.

rngvgf!kp!Octej!3122!cpf!kpenwfg!cp!wrfcvgf!hqtgecuv!vjcv!tgegkxgf!crrtqxcn!htqo!vjg!HCC/!

Qrgtcvkqpu!ygtg!rtgugpvgf!hqt!qpn{!vjg!dcugnkpg!{gct!qh !3122!cpf!vjg!hqtgecuvgf!{gct!qh !

3127/!Kp!qtfgt!vq!cuuguu!vjg!guvkocvgf!cppwcn!kpetgcug!qt!fgetgcug!c!Eqorqwpf!Cppwcn!

Itqyvj!Tcvg!)ECIT*!ycu!ecnewncvgf/!)Kp!eqpvtcuv-!qvjgt!hqtgecuvu!rtgugpvgf!qt!gpcdngf!ecn.

ewncvkqp!qh !vjg!Cxgtcig!Cppwcn!Itqyvj!Tcvg!]CCIT_/*!Vjg!hqtgecuvgf!vqvcnu!d{!cevkxkv{!v{rg!

cpf!vjgkt!cuuqekcvgf!ECITu!ctg!rtgugpvgf!dgnqy/!

=?@JC &$(X'%&& 7MGPC 0UNMPROC 6?N >NB?QC 1MOCA?PQCB 8NCO?QGMLP

[gct!
Ckt!!

Ecttkgt!

Ckt!Vczk!!

'!Eqoowvgt!
IC! Oknkvct{! Vqvcn!

3122! 98-987! 54-;92! 22-778! 4-455! 257-979!

3127! ;1-2;9! 62-347! 24-324! 4-455! 268-;;2!

ECIT!! 1/63&! 4/2&! 3/63&! 1&! 2/59&!
!

Uqwteg<!Pqkug!Gzrquwtg!Ocr!Wrfcvg!Nqwkuxknng!Kpvgtpcvkqpcn!Cktrqtv!�!Octej!3122!)Pwodgt!qh!Cppwcn!Qrgtc.

vkqpu!Oqfgngf*!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U*

=COKGL?J ,OC? 1MOCA?PQ !'%&+#'%'&"

Vjg!3126!VCH!rtqxkfgu!hqtgecuvgf!qrgtcvkqpu!fcvc!hqt!rcuugpigt!gprncpgogpvu-!cktrqtv!qr.

gtcvkqpu-!Vgtokpcn!Tcfct!Crrtqcej!Eqpvtqn!Hceknkvkgu!)VTCEQP*!qrgtcvkqpu-!cpf!dcugf!ckt.

etchv-!cpf!cu!uwej!ugtxgu!cu!vjg!dgpejoctm!cickpuv!yjkej!vjg!HCC!eqorctgu!cnn!cktrqtv!cevkx.

kv{!hqtgecuvu/!Cu!ujqyp!kp!Vcdng!2/5-!vjg!3126!VCH!hqt!Nqwkuxknng!Kpvgtpcvkqpcn!Cktrqtv!rtq.

lgevu!cp!CCIT!qh !2/4!rgtegpv!hqt!vqvcn!cktrqtv!qrgtcvkqpu!htqo!3127!vq!3132/!Ckt!ecttkgt!qr.

gtcvkqpu!jcxg!vjg!nctiguv!rgtegpvcig!kpetgcug!ykvj!cp!cppwcn!cxgtcig!kpetgcug!qh !4/5!rgtegpv!

yjkng!ckt!vczk!qrgtcvkqpu!ctg!hqtgecuvgf!vq!fgetgcug!d{!9/5!rgtegpv!cppwcnn{!qp!cxgtcig/!Qvjgt!

qrgtcvkqpu!ecvgiqtkgu!ujqy!pq!qt!qpn{!oqfguv!itqyvj!qt!fgenkpg!kp!vjg!hkxg.{gct!vkoghtcog/!

Kv!ujqwnf!dg!pqvgf!vjcv!ectiq!cevkxkv{!ku!kpenwfgf!kp!vjg!ckt!ecttkgt!cpf!ckt!vczk0eqoowvgt!

hqtgecuvu/!!

=?@JC &$)X1,, '%&* =,1

! Kvkpgtcpv! Nqecn!

[gct!

Ckt!!

Ecttkgt+!

Ckt!Vczk!'!

Eqoowvgt+!
IC! Oknkvct{! Ekxkn Oknkvct{! Vqvcn!

3127! 216-;6;! 37-733! 22-213! 3-;64! 634! 242! 258-3;1!

3128! 219-;44! 36-772! 22-247! 3-;64! 641! 242! 25;-455!

3129! 223-594! 34-;88! 22-281! 3-;64! 648! 242! 262-362!

312;! 227-42;! 32-;7;! 22-315! 3-;64! 656! 242! 264-232!

3131! 231-565! 2;-93;! 22-349! 3-;64! 664! 242! 266-269!

3132! 236-1;8! 28-238! 22-383! 3-;64! 672! 242! 268-252!

Cxi/!!

Cppwcn!!

Kpetgcug!

4/5&! .9/5&! 1/4&! 1/1&! 2/5& 1/1&! 2/4&!

!
+Kpenwfgu!ectiq!cevkxkv{/!
Uqwteg<!HCC!3126!VCH-!Lcpwct{!3127!

&$* <RGQ?@GJGQV MD 0UGP#LE 1MOCA?PQP

Vjg!cdqxg!hqtgecuvu!ygtg!tgxkgygf!cpf!eqorctgf!ykvj!gzkuvkpi!qrgtcvkqpu!cpf!vjg!cevkxkv{!
vtgpfu!qxgt!vjg!rcuv!21!{gctu!vq!fgvgtokpg!yjgvjgt!qt!pqv!vjg!rtqlgevgf!ngxgnu!qh !cevkxkv{!
cpf0qt!vjg!itqyvj!tcvgu!crrnkgf!ctg!uwkvcdng!hqt!wug!kp!wrfcvkpi!vjg!UFH!cxkcvkqp!hqtgecuvu/!!

6?PQCO 9J?L ?LB 706 >NB?QC 1MOCA?PQP

Kp!tgxkgykpi!jkuvqtkecn!cevkxkv{!htqo!3117!vq!3126!cu!rtqxkfgf!xkc!CVCFU-!cevkxkv{!jcu!fg.

enkpgf!d{!cp!cxgtcig!qh !3/1!rgtegpv!cppwcnn{/!Jqygxgt-!vjg!Ocuvgt!Rncp!hqtgecuv!rtqlgevgf!

uvgcf{!itqyvj!htqo!3111!vq!3131!ykvj!cp!CCIT!qh !2/;!rgtegpv/!Vjg!PGO!Wrfcvg!tgnkgf!

qp!c!ukoknct!ogvjqfqnqi{!cpf!tcvgu!ykvj!uqog!oqfkhkecvkqpu!tghngevkpi!urgekhke!itqyvj!tcvgu!

ujctgf!d{!wugtu/!Vjg!tguwnvcpv!hqtgecuv!cpvkekrcvgf!cp!kpetgcug!kp!cevkxkv{!htqo!3122!vq!3127!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U+

ykvj!c!ECIT!qh !2/9!rgtegpv!)cickp-!qpn{!c!ECIT!eqwnf!dg!ecnewncvgf!cu!qrrqugf!vq!cp!

CCIT*/!Dgecwug!vjku!fkuetgrcpe{!tgrtgugpvu!vqvcn!cevkxkv{-!kpfkxkfwcn!cevkxkv{!v{rgu!)qt!eq.

jqtvu*!cpf!vjg!cuuqekcvgf!vtgpfu!ygtg!cnuq!tgxkgygf/!Qxgt!vjg!rcuv!fgecfg-!ckt!vczk!cevkxkv{!fg.

enkpgf-!yjkej!ycu!pqv!cpvkekrcvgf!kp!vjg!Ocuvgt!Rncp!qt!PGO!Wrfcvg!hqtgecuvu/!Cnvjqwij!

dqvj!rtqlgevgf!itqyvj!hqt!ckt!ecttkgt!cevkxkv{-!CVCFU!ujqygf!c!oqtg!ukipkhkecpv!itqyvj!tcvg!

vjcp!ycu!rtqlgevgf!)3/4!rgtegpv!CCIT!qxgt!vjg!21.{gct!rgtkqf!cpf!3/9!rgtegpv!qxgt!vjg!

oquv!tgegpv!hkxg!{gctu*/!!!

Igpgtcn!Cxkcvkqp!)IC*!cevkxkv{-!dqvj!nqecn!cpf!kvkpgtcpv-!jcu!hnwevwcvgf!qxgt!vjg!rcuv!fgecfg/!

Ceeqtfkpi!vq!vjg!CVCFU!fcvc-!nqecn!pqp.eqoogtekcn-!pqp.oknkvct{!cevkxkv{!jcu!kpetgcugf!

htqo!gkijv!qrgtcvkqpu!kp!3117!vq!63;!kp!3126-!tgrtgugpvkpi!cp!CCIT!qh !795!rgtegpv/!

Itqyvj!jcu!dggp!oqtg!oqfgtcvg-!jqygxgt-!kp!vjg!oquv!tgegpv!hkxg!{gctu!ykvj!cp!CCIT!qh !

ugxgp!rgtegpv/!Kvkpgtcpv!IC!cevkxkv{!jcu!gzrgtkgpegf!cp!CCIT!qh !.5/;!rgtegpv!qxgt!vjg!rcuv!

fgecfg!cpf!.1/8!rgtegpv!qxgt!vjg!rcuv!hkxg!{gctu/!Kp!qtfgt!vq!eqorctg!vjku!ykvj!vjg!Ocuvgt!

Rncp!cpf!PGO!Wrfcvg-!nqecn!cpf!kvgtcpv!IC!cevkxkv{!rtqxkfgf!vjtqwij!vjg!CVCFU!ygtg!

eqodkpgf-!ujqykpi!cp!CCIT!htqo!3117!vq!3126!qh !.5/1!rgtegpv/!Vjg!Ocuvgt!Rncp!Wrfcvg!

rtqlgevgf!cp!cxgtcig!cppwcn!kpetgcug!qh !2/6!rgtegpv!cpf!vjg!PGO!Wrfcvg!hqtgecuv!ujqygf!c!

ECIT!qh !3/6!rgtegpv/!!

Fgurkvg!c!ukipkhkecpv!ftqr!kp!kvkpgtcpv!oknkvct{!cevkxkv{!htqo!3117!vq!3118-!vqvcn!oknkvct{!qrgt.

cvkqpu!jcxg!tgockpgf!hcktn{!uvgcf{!ykvj!okpqt!hnwevwcvkqpu!ukpeg!vjgp/!Vjg!Ocuvgt!Rncp!cpf!

PGO!Wrfcvg!cpvkekrcvgf!pq!ejcpig!kp!cevkxkv{!htqo!3122!vq!3127/!

Fwg!vq!vjg!xctkcpeg!dgvyggp!vjg!gzkuvkpi!cevkxkv{!ngxgnu!cpf!rtqlgevkqpu!rtgugpvgf-!

vjg!Ocuvgt!Rncp!cpf!PGO!Wrfcvg!hqtgecuvu!ctg!fggogf!wpuwkvcdng!hqt!wug!kp!vjg!fg.

xgnqrogpv!qh !cp!wrfcvgf!hqtgecuv/!!

1,, '%&* =,1

Vjg!HCC!3126!VCH!hqt!vjg!Cktrqtv!ycu!cnuq!cuuguugf!hqt!uwkvcdknkv{!kp!wrfcvkpi!hwvwtg!rtq.

lgevkqpu/!Cu!ogpvkqpgf!cdqxg-!jkuvqtkecn!cevkxkv{!tgeqtfgf!xkc!CVCFU!ujqygf!cp!cxgtcig!cp.

pwcn!fgenkpg!qh !3/1!rgtegpv!htqo!3117!vq!3126-!yjkej!ku!gswcn!vq!yjcv!ycu!tgrtgugpvgf!kp!vjg!

3126!VCH!qxgt!vjku!vkoghtcog/!Hwtvjgt-!ewttgpv!qrgtcvkqpu!tgrtgugpvgf!kp!vjg!CVCFU!ctg!

eqorctcdng!vq!vjg!ncuv!tgeqtfgf-!k/g/-!pqv!rtqlgevgf-!ngxgn!kpenwfgf!kp!vjg!3126!VCH/!Ikxgp!

vjg!eqpukuvgpe{!qh !vjg!jkuvqtkecn!VCH!cpf!CVCFU!tgeqtfu-!vjg!eqpukfgtcvkqpu!kpeqtrqtcvgf!

kpvq!vjg!3126!VCH!hqtgecuv!fgxgnqrogpv-!cpf!vjg!rtqlgevgf!itqyvj!tcvgu!vjcv!eqpukfgt!vjg!

fkhhgtgpv!cevkxkv{!v{rgu!�!qt!eqjqtvu!�!vjg!3126!VCH!yknn!ugtxg!cu!c!uvctvkpi!rqkpv!hqt!gu.

vcdnkujkpi!cp!wrfcvgf!hqtgecuv/!Vjku!yknn!dg!uwrrngogpvgf!d{!c!tgxkgy!qh !uqekqgeq.

pqoke!cpf!kpfwuvt{!hqtgecuv!hcevqtu!vjcv!oc{!kphnwgpeg!cktrqtv!wucig!qxgt!vjg!rncp.

pkpi!jqtk|qp-!cu!ygnn!cu!kphqtocvkqp!rtqxkfgf!vjtqwij!kpvgtxkgyu!ykvj!oclqt!qrgtc.

vqtu!cv!vjg!Cktrqtv!vq!wpfgtuvcpf!rqvgpvkcn!ejcpigu!kp!cevkxkv{!cpf!hnggv!okz/!!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U,

&$+ 1MOCA?PQ 1?AQMOP

Ykvj!vjg!3127!gzkuvkpi!qrgtcvkqpu!pwodgtu!guvcdnkujgf-!vjku!ugevkqp!yknn!fguetkdg!vjg!uqekqge.

qpqoke!cpf!kpfwuvt{!hqtgecuv!hcevqtu-!qt!vtgpfu-!vjcv!ctg!gzrgevgf!vq!kphnwgpeg!cktrqtv!wucig!

qxgt!vjg!rncppkpi!jqtk|qp/!

,SG?#ML 4LBRPQOV =OCLBP

Ownvkrng!kpfwuvt{!fcvc!uqwtegu!kp!cffkvkqp!vq!vjqug!fguetkdgf!rtgxkqwun{!ygtg!wugf!vq!kfgpvkh{!

cxkcvkqp!vtgpfu!vjcv!ctg!cpvkekrcvgf!vq!kphnwgpeg!cevkxkv{!cv!UFH!qxgt!vjg!rncppkpi!jqtk|qp/!

Vjg!hqnnqykpi!fguetkdgu!vjgug!uqwtegu!cpf!jqy!vjg!kfgpvkhkgf!vtgpfu!ygtg!crrnkgf!vq!vjg!cxkc.

vkqp!cevkxkv{!hqtgecuvu<!

� Vjg!HCC!Pcvkqpcn!Cxkcvkqp!Hqtgecuv!ku!c!ewowncvkxg!vqvcn!qh !cnn!W/U/!cktrqtvu!cpf!

rtqxkfgu!vjg!cpvkekrcvgf!pcvkqpcn!itqyvj!kp!gprncpgogpvu-!qrgtcvkqpu-!cpf!IC!ckt.

etchv/!Vjg!pcvkqpcn!itqyvj!tcvgu!cpf!hqtgecuvu!yknn!fkhhgt!htqo!vjg!Cktrqtv.urgekhke!

UFH!3126!VCH!hqtgecuv!ukpeg!vjg!UFH!3126!VCH!ku-!cu!ku!gcej!kpfkxkfwcn!cktrqtv(u!

VCH-!dcugf!qp!cuuworvkqpu!qh !nqecn!itqyvj!cpf!octmgv!fgocpf/!

� Vjg!HCC!Cgtqurceg!Hqtgecuv-!Hkuecn![gctu!)H[*!3127.3147!rtqxkfgu!cp!qxgtxkgy!qh !

cxkcvkqp!kpfwuvt{!vtgpfu!cpf!gzrgevgf!itqyvj!hqt!vjg!eqoogtekcn!rcuugpigt!ecttkgt-!

ectiq!ecttkgt-!cpf!IC!cevkxkv{!ugiogpvu/!Pcvkqpcn!itqyvj!tcvgu!kp!gprncpgogpvu-!qr.

gtcvkqpu-!hnggv!itqyvj!cpf!hnggv!okz!hqt!eqoogtekcn!hnggvu!cpf!vjg!IC!hnggv!ctg!rtq.

xkfgf!qxgt!c!31.{gct!hqtgecuv!jqtk|qp/!!

� Vjg!Dqgkpi!Ewttgpv!Octmgv!Qwvnqqm!3126.3145!rtqxkfgu!kpukijv!kpvq!hwvwtg!eqo.

ogtekcn!ecttkgt!hnggv!itqyvj!cpf!cpvkekrcvgf!hnggv!okz!qh !dqvj!fqoguvke!cpf!hqtgkip!

cktnkpgu/!!

� Vjg!Dqgkpi!Yqtnf!Ckt!Ectiq!Hqtgecuv!3125.3126!rtqxkfgu!kpukijv!kpvq!hwvwtg!ckt!

ectiq!itqyvj!dqvj!yqtnfykfg!cpf!fqoguvkecnn{/!Ykvj!vjg!hncv!cpf!pgicvkxg!vtchhke!

itqyvj!fwtkpi!vjg!hgy!{gctu!rtkqt!vq!3124-!vjg!unqy!cpf!uvgcf{!itqyvj!vjcv!dgicp!

ncvgt!kp!3124!cpf!eqpvkpwgf!vjtqwijqwv!3125!ujqyu!cp!wrvkem!vjcv!eqpvkpwgu!vq!

icvjgt!uvtgpivj/!Vjku!itqyvj!yknn!kpetgcug!vjg!pwodgt!qh !cktrncpgu!kp!vjg!htgkijvgt!

hnggvu!d{!oqtg!vjcp!jcnh !d{!vjg!gpf!qh !vjg!hqtgecuv!rgtkqf!tgrqtvgf/!

Vjgug!kpukijvu!ygtg!wugf!vq!cuukuv!kp!fgxgnqrkpi!cpf!eqphktokpi!vjg!xcnkfkv{!qh !hwvwtg!UFH!

eqoogtekcn!ecttkgt!hnggv!okz!cuuworvkqpu/

<MAGMCAMLMKGA =OCLBP ,"CA#LE ,SG?#ML

Ectiq!Cevkxkv{!!

Ikxgp!vjg!ukipkhkecpv!coqwpv!qh !ectiq!cevkxkv{!cv!vjg!Cktrqtv-!kv!ku!korqtvcpv!vq!eqpukfgt!uq.

ekqgeqpqoke!vtgpfu!vjcv!oc{!kphnwgpeg!vjku/!Yjkng!eqoogtekcn!cpf!IC!cevkxkv{!ctg!oqtg!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U-

eqppgevgf!vq!nqecn!hcevqtu-!ectiq!qrgtcvkqpu!ctg!dgvvgt!tgrtgugpvgf!d{!pcvkqpcn!qt!gxgp!inqdcn!

uqekqgeqpqoke!vtgpfu/!Cu!c!ogcuwtg!qh !geqpqoke!rgthqtocpeg-!yqtnf!ogtejcpfkug!vtcfg!ku!

cp!korqtvcpv!kpfkecvqt!qh !nqpi.vgto!ckt!ectiq!vtchhke!vtgpfu/!Vjg!hqnnqykpi!hkiwtgu!rwdnkujgf!

d{!vjg!EDR!Pgvjgtncpfu!Dwtgcw!hqt!Geqpqoke!Rqnke{!Cpcn{uku!)EDR*!cpf!Kpvgtpcvkqpcn!Ckt!

Vtcpurqtv!Cuuqekcvkqp!)KCVC*!ujqy!vjg!eqttgncvkqp!qh !ckt!ectiq!fgocpf!cpf!vtcfg!itqyvj/

1GEROC &$& W 0AMLMKGA <QOCLEQF ?LB =O?BC 2OMTQF

Uqwteg<!Vjg!Dqgkpi!Yqtnf!Ckt!Ectiq!Hqtgecuv!3125.3126!

1GEROC &$' W =O?BC 2OMTQF ?LB ,GO .?OEM /CK?LB

!

Page D-13

Appendix D
Proposed Forecast

SDF Noise Exposure Map Update
Appendices



%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U%$

Uqwteg<!Vjg!Dqgkpi!Yqtnf!Ckt!Ectiq!Hqtgecuv!3125.3126!!

Nqqmkpi!hqtyctf-!yqtnf!ckt!ectiq!vtchhke!ku!rtqlgevgf!vq!oqtg!vjcp!fqwdng!qxgt!vjg!pgzv!31!

{gctu!ceeqtfkpi!vq!vjg!Dqgkpi!Yqtnf!Ckt!Ectiq!Hqtgecuv!3125.3126/!

Eqoogtekcn!cpf!Igpgtcn!Cxkcvkqp!Cevkxkv{!!

Cu!pqvgf!cdqxg-!eqoogtekcn!ugtxkeg!cpf!IC!qrgtcvkqpu!ctg!v{rkecnn{!kphnwgpegf!d{!pcvkqpcn!

cpf!tgikqpcn!vtgpfu!kp!rqrwncvkqp-!rgt!ecrkvc!kpeqog-!cpf!gornq{ogpv-!cu!ygnn!cu!cktrqtv!

rtqokpgpeg-!cpf!hnkijvu!qhhgtgf/!Vjg!rqrwncvkqp!itqyvj-!qt!fgenkpg-!eqwnf!jcxg!c!fktgev!kp.

hnwgpeg!qp!vjg!ngxgn!qh !fgocpf!hqt!cxkcvkqp!ugtxkegu/!Rgt!ecrkvc!kpeqog!ku!wuwcnn{!c!uvtqpi!kp.

fkecvqt!qh !c!eqoowpkv{(u!fkuetgvkqpct{!kpeqog!cpf!cdknkv{!vq!chhqtf!hn{kpi-!gkvjgt!eqoogt.

ekcnn{!qt!tgetgcvkqpcnn{/!Hqt!vjgug!tgcuqpu-!c!engct!wpfgtuvcpfkpi!qh !nqecn!fgoqitcrjke!cpf!

geqpqoke!hqtegu!cpf!vtgpfu!ku!korqtvcpv!hqt!fgxgnqrkpi!cp!ceewtcvg!cxkcvkqp!cevkxkv{!hqtgecuv/!

Vq!vjku!gpf-!jkuvqtke!cpf!rtqlgevgf!fcvc!qh !rqrwncvkqp!cpf!rgt!ecrkvc!kpeqog!kp!vjg!Wpkvgf!

Uvcvgu-!Uvcvg!qh !Mgpvwem{-!cpf!Nqwkuxknng0Lghhgtuqp!Eqwpv{ )yjkej!ocmgu!wr!vjg!Nqwku.

xknng0Lghhgtuqp!Ogvtqrqnkvcp!Uvcvkuvkecn!Ctgc!]OUC_*-!ygtg!qdvckpgf!htqo!Yqqfu!'!Rqqng!

Geqpqokeu-!Kpe/!Vjg!uqekqgeqpqoke!fcvc!ujqyu!rtqlgevgf!itqyvj!kp!vjg!vyq!mg{!kpfkecvqtu!

qh !hwvwtg!Cktrqtv!wug-!rqrwncvkqp!itqyvj!cpf!rgt!ecrkvc!kpeqog-!hqt!vjg!Nqwkuxknng0Lghhgtuqp!

Eqwpv{!OUC!qxgt!vjg!hqtgecuv!rgtkqf/!Vjg!hqnnqykpi!fguetkdgu!vjgug!vtgpfu/!

Nqwkuxknng0Lghhgtuqp!Eqwpv{!Rqrwncvkqp!Vtgpfu!

Vjg!jkuvqtke!cpf!rtqlgevgf!rqrwncvkqpu!cpf!eqttgurqpfkpi!cxgtcig!cppwcn!itqyvj!tcvgu!

)CCIT*!hqt!vjg!Nqwkuxknng0Lghhgtuqp!Eqwpv{!OUC-!vjg!Uvcvg!qh !Mgpvwem{-!cpf!vjg!Wpkvgf!

Uvcvgu!hqt!{gctu!3116!vjtqwij!3124!)jkuvqtke*!cpf!3125!vjtqwij!3132!)rtqlgevgf*!ctg!ujqyp!

kp!Vcdng!2/6!cpf!Hkiwtg!2/4/!Vjgug!vtgpfu!ujqy!vjcv!vjg!jkuvqtke!Nqwkuxknng0Lghhgtuqp!

Eqwpv{!rqrwncvkqp!itqyvj!ku!gswkxcngpv!vq!vjcv!tgrqtvgf!hqt!vjg!Wpkvgf!Uvcvgu-!cpf!itgcvgt!

vjcp!vjcv!qh !vjg!Uvcvg!qh !Mgpvwem{/!

Hqt!{gctu!3125!vjtqwij!3132-!vjg!rtqlgevgf!rqrwncvkqp!itqyvj!qh !vjg!Nqwkuxknng0Lghhgtuqp!

Eqwpv{!OUC!ku!cpvkekrcvgf!vq!dg!gswkxcngpv!vq!vjqug!rtqlgevgf!hqt!vjg!Uvcvg!qh !Mgpvwem{!cpf!

vjg!pcvkqpcn!cxgtcig/!!

! !
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() %U%%

=?@JC &$*X 3GPQMOGA ?LB 9OMHCAQCB 9MNRJ?QGML

[gct!

Nqwkuxknng0!

Lghhgtuqp!
Eqwpv{!OUC!

)2111u*!

Itqyvj!
Tcvg+!

M[!

)2111u*!

Itqyvj!
Tcvg+!

W/U/!

)2111u*!
!

Itqyvj!
Tcvg+!

3116! 2-284! .! 5-294! .! !3;6-628!! .!

3121! 2-349! 2/2&! 5-459! 1/9&! !41;-437!! 1/;&!

3122! 2-356! 1/7&! 5-478! 1/5&! !422-694!! 1/8&!

3123! 2-363! 1/6&! 5-491! 1/4&! !424-985!! 1/8&!

3124! 2-373! 1/;&! 5-4;6! 1/5&! !427-23;!! 1/8&!

3116!�!3124!CCIT+! 1/9&! ! 1/6&! ! 1/9&!

3125! 2-382! 1/8&! 5-536! 1/8&! !429-7;;!! 1/9&!

3126! 2-391! 1/8&! 5-568! 1/8&! !432-55;!! 1/;&!

3127! 2-3;2! 1/9&! 5-5;2! 1/9&! !435-4;3!! 1/;&!

3128! 2-412! 1/9&! 5-637! 1/9&! !438-483!! 1/;&!

3129! 2-422! 1/9&! 5-672! 1/9&! !441-494!! 1/;&!

312;! 2-432! 1/9&! 5-6;7! 1/9&! !444-538!! 1/;&!

3131! 2-443! 1/9&! 5-742! 1/9&! !447-611!! 1/;&!

3132! 2-453! 1/9&! 5-778! 1/9&! !44;-713!! 1/;&!

3125!�!3132!CCIT+! 1/9&! ! 1/9&! ! 1/;&!

+Cppwcn!itqyvj!tcvgu!ecnewncvgf!hqt!3117!�!3124=!eqorqwpf!cppwcn!itqyvj!tcvg!ecnewncvgf!hqt!3111!�!3116/!
CCIT!kpenwfgu!cxgtcig!qh!cnn!tcvgu/!
Uqwteg<!Yqqfu!'!Rqqng!Geqpqokeu-!Kpe/-!3126!

1GEROC &$(X 3GPQMOGA ?LB 9OMHCAQCB 9MNRJ?QGML 2OMTQF ;?QCP

!

+Cppwcn!itqyvj!tcvgu!ecnewncvgf!hqt!3117!�!3124=!eqorqwpf!cppwcn!itqyvj!tcvg!ecnewncvgf!hqt!3111!�!3116/!Hki.

wtgu!tgrtgugpv!cxgtcig!qh!cnn!tcvgu/!

Uqwteg<!Yqqfu!'!Rqqng!Geqpqokeu-!Kpe/-!3126!

RLRR\

RLTR\

RLVR\

RLXR\

RLZR\

SLRR\

'=EFBD=65? OTRRWMTRSUP /DB>86F87 OTRSVMTRTSP

/BCG?5F=BA "H8D5;8 "AAG5? &DBIF< 05F8Q

+BG=EH=??8N)8998DEBA #BGAFJ ,1" *4 3L1L
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%

!(#%) "$'&() %U%&

Nqwkuxknng0Lghhgtuqp!Eqwpv{!OUC!rgt!Ecrkvc!Kpeqog!Vtgpfu!

Vjg!jkuvqtke!cpf!rtqlgevgf!rgt!ecrkvc!kpeqog!hqt!vjg!Nqwkuxknng0Lghhgtuqp!Eqwpv{!OUC-!vjg!

Uvcvg!qh !Mgpvwem{-!cpf!vjg!Wpkvgf!Uvcvgu!ctg!ujqyp!kp!Vcdng!2/7!cpf!Hkiwtg!2/3/!Cu!ujqyp-!

vjg!jkuvqtke!rgt!ecrkvc!kpeqog!itqyvj!tcvg!hqt!vjg!Nqwkuxknng0Lghhgtuqp!Eqwpv{!OUC!ku!gswkx.

cngpv!vq!vjg!Uvcvg!qh !Mgpvwem{!cpf!dgnqy!vjg!Wpkvgf!Uvcvgu/!Hqt!vjg!{gctu!3125.3132-!vjg!

rtqlgevgf!rgt!ecrkvc!kpeqog!itqyvj!hqt!vjg!Nqwkuxknng0Lghhgtuqp!Eqwpv{!OUC!yknn!tkug!vq!dg!

eqorctcdng!vq!vjg!Uvcvg!qh !Mgpvwem{!cpf!vjg!Wpkvgf!Uvcvgu-!ykvj!nguu!vjcp!1/2!rgtegpv!fkhhgt.

gpegu!coqpiuv!vjg!vjtgg/!

=?@JC &$+ X 3GPQMOGA ?LB 9OMHCAQCB 9CO .?NGQ? 4LAMKC

[gct!

Nqwkuxknng0!

Lghhgtuqp!
Eqwpv{!OUC!

)%*!

Itqyvj!
Tcvg+!

M[!

)%*!

Itqyvj!
Tcvg+!

W/U/!

)%*!

Itqyvj!
Tcvg+!

3116! 45-834! .! 3;-322! .! 46-999! .!

3121! 48-672! 2/7&! 43-;3;! 3/5&! 51-256! 3/4&!

3122! 4;-1;5! 5/2&! 45-679! 6/1&! 53-443! 6/5&!

3123! 52-515! 6/;&! 46-968! 4/8&! 55-311! 5/5&!

3124! 52-588! 1/3&! 47-325! 2/1&! 55-876! 2/4&!

3116!�!3124!CCIT! 4/1& 4/1&! 4/5&!

3125! 53-869! 4/2&! 48-388! 3/;&! 57-155! 3/;&!

3126! 55-198! 4/2&! 49-581! 4/3&! 58-583! 4/2&!

3127! 56-642! 4/4&! 4;-875! 4/5&! 5;-133! 4/4&!

3128! 58-218! 4/6&! 52-284! 4/6&! 61-81;! 4/5&!

3129! 59-925! 4/7&! 53-811! 4/8&! 63-643! 4/7&!

312;! 61-74;! 4/8&! 55-443! 4/9&! 65-58;! 4/8&!

3131! 63-6;6! 4/;&! 57-194! 5/1&! 67-674! 4/9&!

3132! 65-763! 4/;&! 58-;34! 5/1&! 69-868! 4/;&!

3125�!3132!CCIT! 4/6& 4/7& 4/6&!

+Cppwcn!itqyvj!tcvgu!ecnewncvgf!hqt!3117!�!3124=!eqorqwpf!cppwcn!itqyvj!tcvg!ecnewncvgf!hqt!3111!�!3116/
CCIT!kpenwfgu!cxgtcig!qh!cnn!tcvgu/!

Uqwteg<!Yqqfu!'!Rqqng!Geqpqokeu-!Kpe/!3126!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%

!(#%) "$'&() %U%'

1GEROC &$)X 3GPQMOGA ?LB 9OMHCAQCB 9CO .?NGQ? 4LAMKC

Pqvg<!3125!cpf!dg{qpf!ctg!rtqlgevgf/!

Uqwteg<!Yqqfu!'!Rqqng!Geqpqokeu-!Kpe/!3126!

Yjkng!jkuvqtkecn!cpf!rtqlgevgf!itqyvj!kp!mg{!uqekqgeqpqoke!hcevqtu!hqt!vjg!uvcvg!qh !Mgp.

vwem{!ku!unkijvn{!unqygt!eqorctgf!vq!vjg!pcvkqpcn!vtgpfu-!itqyvj!tcvgu!hqt!vjg!Nqwkuxknng0Lgh.

hgtuqp!Eqwpv{!OUC!ctg!oqtg!cnkipgf!ykvj!vjg!W/U/!itqyvj!tcvgu/!Dgecwug!pq!ukipkhkecpv!fkh.

hgtgpeg!ku!pqvkegcdng-!tgikqpcn!cflwuvogpvu!vq!vjg!HCC!3126!VCH!rtqlgevkqpu!hqt!eqoogtekcn!

cpf!IC!cevkxkv{!ctg!pqv!pgeguuct{/!!!

R

SRRRR

TRRRR

URRRR

VRRRR

WRRRR

XRRRR

YRRRR

TRRW TRSR TRSS TRST TRSU TRSV TRSW TRSX TRSY TRSZ TRS[ TRTR TRTS

/8D #5C=F5 (A6B@8

+BG=EH=??8N)8998DEBA #BGAFJ ,1" *4 3L1L

Page D-17

Appendix D
Proposed Forecast

SDF Noise Exposure Map Update
Appendices



%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() &U%

Ugevkqp!3�Eqoogtekcn!Rcuugpigt!Qrgtcvkqpu!
Hqtgecuvu!

Vjku!ugevkqp!rtgugpvu!vjg!fgxgnqrogpv!cpf!tguwnvu!qh !vjg!cevkxkv{!hqtgecuv!cpf!hnggv!okz!hqt!

rcuugpigt!eqoogtekcn!ckt!ecttkgt!cpf!ckt!vczk!qrgtcvkqpu-!kpenwfkpi!fkuewuukqpu!qh !qxgtcnn!

vtgpfu-!cktnkpg!cpf!octmgv!hcevqtu-!cpf!vtgpfu!kp!vjg!wug!qh !urgekhke!cktetchv!v{rgu/!

'$& .MKKCOAG?J 9?PPCLECO 8NCO?#MLP 1MOCA?PQ 1?AQMOP

Eqoogtekcn!qrgtcvkqpu!cv!UFH!ygtg!cflwuvgf!vq!hqnnqy!vjg!vtgpfu!rtqxkfgf!kp!vjg!HCC!3126!

VCH!hqt!vjg!hkxg.{gct!hqtgecuvkpi!rgtkqf/2!Vjg!kpetgcug!kp!ckt!ecttkgt!qrgtcvkqpu!ku!kpfkecvkxg!

qh !vjg!eqpvkpwgf!kpetgcug!kp!rcuugpigt!gprncpgogpvu!rtqlgevgf!d{!vjg!HCC!3126!VCH/!!

Vcdng!3/2!rtgugpvu!vjg!eqoogtekcn!ugtxkeg!hqtgecuv!hqt!vjg!{gctu!3127!vq!3132/!Eqoogtekcn!

qrgtcvkqpu!itqyvj!cv!UFH!ku!fktgevn{!cuuqekcvgf!ykvj!vjg!itqyvj!kp!rcuugpigt!cevkxkv{!cpf!

ejcpigu!vq!vjg!eqoogtekcn!cktetchv!hnggv!okz/!Vjg!hqtgecuv!kpeqtrqtcvgu!urgekhke!hcevqtu!fk.

tgevn{!tgncvgf!vq!UFH!dcugf!qp!kphqtocvkqp!rtqxkfgf!d{!vjg!cktnkpgu!cpf!vjg!Cktrqtv<!

� Vjg!rcuugpigt!octmgv!cv!UFH!ku!ocvwtg!ykvj!pq!cpvkekrcvgf!cffkvkqpcn!ecttkgtu!qt!

tqwvgu!kp!vjg!hkxg.{gct!rncppkpi!jqtk|qp/!

� Ickpu!kp!rcuugpigt!cevkxkv{!ctg!cpvkekrcvgf!cu!c!tguwnv!qh !vjg!rqrwncvkqp!itqyvj!cpf!

pcvkqpcn0tgikqpcn!vtgpfu/!

� Fgnvc!Cktnkpgu!rtqxkfgf!kprwv!cpf!pqvgf!kvu!kpvgpvkqp!vq!eqpvkpwg!ugtxkekpi!UFH-!

vjqwij!vjgtg!ctg!pq!rncpu!hqt!hceknkv{!kortqxgogpvu!vjcv!yqwnf!chhgev!ecrcekv{!qt!

ngxgnu!qh !hwvwtg!qrgtcvkqpu/!Fgnvc!Eqppgevkqp!ecttkgtu!cv!UFH!kpenwfg<!

o Eqorcuu!

o Gpfgcxqt!

o Gzrtguu!Lgv!

o IqLgv!

o Ujwvvng!Cogtkec!

o Um{!Yguv!

� Rcuugpigt!nqcf!hcevqtu!ctg!gzrgevgf!vq!kpetgcug!kp!nkpg!ykvj!pcvkqpcn!rtqlgevkqpu!qxgt!

vjg!hkxg.{gct!hqtgecuvkpi!rgtkqf/!Yjkng!rcuugpigt0gprncpgogpv!itqyvj!ku!gzrgevgf!

vq!kpetgcug!cv!c!tcvg!qh !3/18&!ceeqtfkpi!vq!vjg!HCC!3126!VCH-!vjg!itqyvj!yknn!nkmgn{!

dg!ceeqooqfcvgf!vjtqwij!nctigt!cktetchv!tcvjgt!vjcp!cp!kpetgcug!kp!qrgtcvkqpu/!!

� Vjg!qxgtcnn!itqyvj!yknn!dg!gzrgtkgpegf!kp!ckt!ecttkgt!cktetchv!)itgcvgt!vjcp!61!ugcvu*!

cu!ckt!vczk!cktetchv!yknn!eqpvkpwg!vq!fgetgcug!qrgtcvkqpu!cv!UFH!cu!cktnkpgu!cflwuv!vjgkt!

hnggv!okz/!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
2!Dgecwug!vjg!CVCFU!cpf!VCH!fcvc!eqorkng!ectiq!cevkxkv{!ykvj!ckt!ecttkgt!qrgtcvkqpu-!vjg!hqtogt!ycu!qokvvgf!
htqo!vjg!vqvcnu!hqt!fgvgtokpkpi!eqoogtekcn!cevkxkv{/!!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() &U&

Dcugnkpg!qrgtcvkqpu!)3126*!ygtg!ecnewncvgf!htqo!fcvc!rtqxkfgf!kp!CVCFU/!Cktetchv!v{rgu!tge.

qtfgf!kp!tcfct!fcvc!rtqxkfgf!d{!vjg!Cktrqtv!ycu!uwrrngogpvgf!ykvj!vjg!VHOUE!yjgtg!rqu.

ukdng!vq!oqtg!ceewtcvgn{!tgrtgugpv!vqvcn!cevkxkv{!kpfkecvgf!kp!vjg!CVCFU/!Tgockpkpi!qrgtc.

vkqpu!ygtg!cuukipgf!vq!cktetchv!ceeqtfkpi!vq!vjg!rgtegpvcigu!tgrtgugpvgf!kp!vjg!Tcfct!fcvc/!

Rtqlgevgf!itqyvj!kp!vjg!ckt!ecttkgt!cpf!ckt!vczk!cevkxkv{!ku!cnkipgf!ykvj!vjg!3126!VCH!hqtg.

ecuvgf!itqyvj!tcvgu!ykvj!uqog!cflwuvogpvu!ocfg!dcugf!qp!cktnkpg.urgekhke!kprwv!vjcv!kpfk.

ecvgf!kpvgpfgf!hnggv!ejcpigu-!fghkpkvkxgn{!ujkhvkpi!egtvckp!cevkxkv{!htqo!ckt!vczk!vq!ckt!ecttkgt/!

Vjku!tguwnvgf!kp!c!jkijgt!itqyvj!tcvg!eqorctgf!vq!vjg!3126!VCH!kp!vjg!ckt!ecttkgt!cevkxkv{!cpf!

c!oqtg!ftcocvke!tgfwevkqp!tcvg!kp!vjg!ckt!vczk!cevkxkv{/!

=?@JC '$&X .MKKCOAG?J 9?PPCLECO 8NCO?QGMLP 1MOCA?PQ

[gct! Ckt!Ecttkgt!

Ckt!Vczk!'!

Eqoowvgt!

Cppwcn!

Qrgtcvkqpu!

3126!)Dcugnkpg*! !43-62;+! !37-931+! 6;-44;!

3127! 45-;48! 34-;27! 69-964!

3128! !48-4;4!! 32-257! 69-64;!

3129! !4;-998!! 29-5;9! 69-497!

312;! !53-533!! 26-;74! 69-496!

3131! !55-;;;!! 24-641! 69-639!

3132! !58-729!! 22-2;2! 69-91;!

Cxi/!

Cppwcn!

Kpetgcug!

7/7&! .24/6&! .1/3!&!

+Qokvu!ectiq!cevkxkv{!tgrqtvgf!kp!CVCFU!wpfgt!ckt!ecttkgt!cpf!ckt!vczk!dwv!cvvtkdwvgf!vq!ectiq!qrgtcvqtu!rgt!tcfct!
fcvc/!

Uqwteg<!E'U!Gpikpggtu-!Kpe/!

'$' 1JCCQ 6GU ,PPRKN#MLP

Vjg!eqoogtekcn!cktetchv!hnggv!okz!rtqlgevkqpu!ctg!c!hwpevkqp!qh !vjg!uejgfwngf!eqoogtekcn!

cktnkpgu!vjcv!qrgtcvg!)qt!ctg!gzrgevgf!vq!qrgtcvg*!cv!vjg!Cktrqtv!fwtkpi!vjg!hqtgecuv!rgtkqf/!

UFH!ewttgpvn{!jcu!hqwt!oclqt!cktnkpg!ecttkgtu!cpf!c!pwodgt!qh !tgikqpcn!ecttkgtu!vjcv!rtqxkfg!

ugtxkeg!vq!36!fguvkpcvkqpu/!Gcej!cktnkpg(u!hnggv!okz!cpf!hqtgecuvgf!gprncpgogpv!ngxgnu!kphnw.

gpeg!c!ecttkgt(u!cktetchv!v{rg!cpf!ngxgn!qh !qrgtcvkqpu/!Vjku!fcvc!ku!vjgp!eqwrngf!ykvj!vjg!hqtg.

ecuv!eqoogtekcn!ckt!ecttkgt!qrgtcvkqpu!vq!fgvgtokpg!vjg!pwodgt!qh !cppwcn!cttkxcn!cpf!fgrct.

vwtgu!d{!cktetchv!v{rg/!

Vjg!hktuv!uvgr!kp!fgvgtokpkpi!UFH(u!hwvwtg!eqoogtekcn!ecttkgt!hnggv!okz!ku!kfgpvkh{kpi!vjg!

qxgtcnn!octmgv!vtgpfu!vjcv!yknn!ftkxg!hwvwtg!cktnkpg!hnggvu-!cu!ygnn!cu!cktetchv!hnggv!okz!fgekukqpu!

urgekhke!vq!gcej!cktnkpg!qrgtcvkpi!cv!vjg!Cktrqtv/!Tgegpv!vtgpfu!cv!UFH!jcxg!ujqyp!vjcv!61.
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() &U'

ugcv!tgikqpcn!lgvu!)ETL311*!ctg!dgkpi!tgrncegf!d{!nctigt!81.!cpf!;1.rnwu!ugcv!tgikqpcn!lgvu!cu!

ygnn!cu!ukping!ckung!cktetchv/!!!

Urgekhke!hnggv!okz!ejctcevgtkuvkeu!cpf!vtgpfu!ygtg!kfgpvkhkgf!cpf!crrnkgf!fktgevn{!vq!vjg!rcu.

ugpigt!ecttkgt!hqtgecuvu!vjtqwij!3132/!Kp!qtfgt!vq!rtqxkfg!c!fgvckngf!rkevwtg!qh !hwvwtg!UFH!

qrgtcvkqpu-!vjg!hqnnqykpi!cuuworvkqpu!ctg!dcugf!wrqp!cktnkpg.urgekhke!hnggv!rncpu!cpf!cktetchv!

qtfgtu-!cu!ygnn!cu!qxgtcnn!kpfwuvt{!vtgpfu<!

" Cu!61.ugcv!tgikqpcn!lgv!qrgtcvkqpu!vtcpukvkqp!vq!81.ugcv!cktetchv=!nkmgykug!c!rgtegpvcig!

qh !81.ugcv!tgikqpcn!lgv!qrgtcvkqpu!yknn!vtcpukvkqp!vq!nctigt!91.rnwu!ugcv!cpf!;;.ugcv!tg.

ikqpcn!lgvu/!C!pcttqy.dqf{!ockpnkpg!cktetchv!)D848-!C42;0431*!eqwnf!cnuq!tgrnceg!c!

tgikqpcn!lgv!hqt!egtvckp!tqwvgu!kp!rgcm!rgtkqfu/!!

" Itqyvj!cv!UFH!ku!gzrgevgf!vq!okoke!pcvkqpcn!vtgpfu!kp!rcuugpigt!itqyvj/!Kv!ku!cp.

vkekrcvgf!vjcv!vjku!itqyvj!yknn!dg!jcpfngf!d{!kpetgcugf!icwig!qh !cktetchv!tcvjgt!vjcp!

d{!kpetgcugf!htgswgpe{!qh !qrgtcvkqpu/!C!pgy-!rcuugpigt.ugtxkpi!dwukpguu!oqfgn!vjcv!

oc{!dg!qhhgtgf!eqwnf!kpenwfg!uejgfwngf!ugtxkeg!qp!dwukpguu!lgv!cktetchv/!Vjgtg!ctg!pq!

urgekhke!qhhgtkpiu!rncppgf!cu!qh !{gv!uq!vjgug!yknn!pqv!dg!kpeqtrqtcvgf!kpvq!vjg!3132!

hqtgecuv/!!

" Fgnvc!Cktnkpgu!hggfdcem<!

o Vjg!OF91!cktetchv!yknn!tgockp!kp!kvu!hnggv!vjtqwij!vjg!hqtgecuv!rgtkqf=!jqy.

gxgt-!uqog!yknn!dg!tgrncegf!d{!D828!cktetchv/!Guvkocvgu!hqt!3132!cpvkekrcvg!

gxgp!fkuvtkdwvkqp!qh !vjgug!vyq!cktetchv/!!

o 61.ugcv!cktetchv!)GTL!256-!ETL!311*!yknn!dg!rjcugf!qwv!d{!3132!cpf!tgrncegf!

ykvj!nctigt!tgikqpcn!lgv!cktetchv!)uwej!cu!vjg!ETL!;11*/!!

" Eqorcuu!Cktnkpgu!fqgu!pqv!gzrgev!cp{!ejcpigu!vq!gswkrogpv!qt!ngxgnu!qh !qrgtcvkqpu!

cpvkekrcvgf!hqt!vjg!hkxg.{gct!rgtkqf/!!

'$( 1MOCA?PQ 9OCPCLQ?#ML

Kp!ceeqtfcpeg!ykvj!Rctv!261!iwkfcpeg-!qrgtcvkqpu!ctg!ujqyp!d{!cttkxcnu!cpf!fgrctvwtgu-!cpf!

vkog.qh.fc{/!Vkog.qh.fc{!kpfkecvgu!yjgvjgt!vjg!qrgtcvkqp!vcmg!rnceg!kp!vjg!fc{!qt!pkijv/!Vjg!

hqnnqykpi!rtgugpvu!vjg!rctcogvgtu!vjcv!fghkpg!vjg!vkog.qh.fc{!ogvtkeu<!

" Fc{!�!cttkxcn!cpf!fgrctvwtgu!vjcv!qeewt!dgvyggp!8<11!co!vq!21<11!ro!

" Pkijv!�!cttkxcn!cpf!fgrctvwtgu!vjcv!qeewt!dgvyggp!21<11!ro!vq!8<11!co!!

Fwg!vq!vjg!pwodgt!qh !cktetchv!v{rgu!wugf!d{!vjg!eqoogtekcn!ecttkgtu-!c!fgvckngf!dtgcmfqyp!

qh !vjg!rtqlgevkqpu!d{!cktetchv!ku!kpenwfgf!kp!vjg!Crrgpfkz/
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() &U(

=?@JC '$'X '%&* .MKKCOAG?J 9?PPCLECO 8NCO?QGMLP -?PCJGLC !,LLR?J 8NCO?QGMLP"

!

!

!

!

!

=?@JC '$(X '%&+ .MKKCOAG?J 9?PPCLECO 8NCO?QGMLP 1MOCA?PQ !,LLR?J 8NCO?QGMLP"

! Cttkxcnu! Fgrctvwtgu!

Vqvcn!Qru!Ecvgiqt{! Fc{! Pkijv! Vqvcn!Qru! Fc{! Pkijv! Vqvcn!Qru

Ckt!Ecttkgt!)@!71!rcuugpigt*! 24-414! 5-277! 28-57;! 25-591! 3-;99! 28-57;! 45-;48!

Ckt!Vczk!)>!71!rcuugpigt*! 9-;62! 4-118! 22-;69! ;-643! 3-537! 22-;69! 34-;27!

Vqvcn! 33-365! 8-284! 3;-538! 35-124! 6-525! 3;-538! 69-964!

Uqwteg<!E'U!Gpikpggtu-!Kpe/!!!!!!!!!!!!!Pqvg<!Vqvcnu!ctg!ecnewncvgf!ykvj!hqtowncu!cpf!ctg!tqwpfgf/

=?@JC '$)X '%'& .MKKCOAG?J 9?PPCLECO 8NCO?QGMLP 1MOCA?PQ !,LLR?J 8NCO?QGMLP"

! Cttkxcnu! Fgrctvwtgu!

Vqvcn!Qru!Ecvgiqt{! Fc{! Pkijv! Vqvcn!Qru Fc{! Pkijv! Vqvcn!Qru

Ckt!Ecttkgt!)@!71!rcuugpigt*! 29-5;7! 6-424! 34-91;! 31-117! 4-914! 34-91;! 58-729!

Ckt!Vczk!)>!71!rcuugpigt*! 4-;;7! 2-711! 6-6;7! 5-393! 2-424! 6-6;7! 22-2;2!

Vqvcn! 33-5;3! 7-;24! 3;-516! 35-39;! 6-227! 3;-516! 69-91;!

Uqwteg<!E'U!Gpikpggtu-!Kpe/!!!!!!!!!Pqvg<!Vqvcnu!ctg!ecnewncvgf!ykvj!hqtowncu!cpf!ctg!tqwpfgf/!!

!

!

! Cttkxcnu! Fgrctvwtgu!

Vqvcn!Qru!Ecvgiqt{! Fc{! Pkijv! Vqvcn!Qru! Fc{! Pkijv! Vqvcn!Qru

Ckt!Ecttkgt!)@!71!rcuugpigt*! 23-41;! 4-;62! 27-371! 24-535! 3-947! 27-371! 43-62;!

Ckt!Vczk!)>!71!rcuugpigt*! 21-181! 4-451! 24-521! 21-831! 3-7;1! 24-521! 37-931!

Vqvcn! 33-48;! 8-3;1! 3;-781! 35-255! 6-637! 3;-781! 6;-44;!

Uqwteg<!E'U!Gpikpggtu-!Kpe/!!!!!!!!!!!!Pqvg<!Vqvcnu!ctg!ecnewncvgf!ykvj!hqtowncu!cpf!ctg!tqwpfgf/
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() 'U%

Ugevkqp!4�Ectiq!Ecttkgt!Qrgtcvkqpu!Hqtgecuv!

Ukoknct!vq!oquv!ugevqtu!ykvjkp!vjg!cxkcvkqp!kpfwuvt{-!ckt!ectiq!cevkxkv{!cpf!fgocpf!ku!e{enkecn!

kp!pcvwtg!cpf!hnwevwcvgu!dcugf!wrqp!dqvj!pcvkqpcn!cpf!inqdcn!geqpqoke!vtgpfu/!Cu!fqew.

ogpvgf!kp!Ugevkqp!2/7/3-!yqtnf!ckt!ectiq!vtchhke!ku!rtqlgevgf!vq!oqtg!vjcp!fqwdng!qxgt!vjg!

pgzv!31!{gctu!ceeqtfkpi!vq!vjg!Dqgkpi!Yqtnf!Ckt!Ectiq!Hqtgecuv!3125.3126/!Ukipkhkecpv!

itqyvj!ku!cnuq!cpvkekrcvgf!kp!vjg!Wpkvgf!Uvcvgu/!Ceeqtfkpi!vq!vjg!HCC!Cgtqurceg!Hqtgecuvu-!

H[!3127!�!3147-!urgekhke!hcevqtu!vjcv!kphnwgpeg!ckt!ectiq!cevkxkv{!kpenwfg!oqxgogpv!qh !tgcn!

{kgnfu-!hwgn!rtkeg!kpuvcdknkv{-!cpf!inqdcnk|cvkqp/!Ceeqtfkpi!vq!vjg!Cgtqurceg!Hqtgecuv-!ckt!ectiq!

�!ogcuwtgf!d{!tgxgpwg!vqp!okngu!)TVOu*!�!yknn!itqy!5/6!rgtegpv!kp!3127!cpf!ku!rtqlgevgf!vq!

itqy!cv!cp!CCIT!qh !4/6!rgtegpv!vjtqwijqwv!vjg!tgockpfgt!qh !vjg!hqtgecuv!rgtkqf!)3147*/!

Jqygxgt-!fqoguvke!ckt!ectiq!itqyvj!ku!hqtgecuv!vq!kpetgcug!cv!c!oqfguv!CCIT!qh !1/5!rgt.

egpv/!Kpvgtpcvkqpcn!ectiq!ku!hqtgecuv!vq!kpetgcug!cp!cxgtcig!qh !5/8!rgtegpv!rgt!{gct!qxgt!vjg!

pgzv!31!{gctu/!

Ckt!ectiq!vtchhke!ku!eqortkugf!qh !htgkijv!cpf!gzrtguu!ectiq-!cpf!ockn/!Wpkvgf!Rctegn!Ugtxkeg!

)WRU*!jcu!kvu!ckt!fkuvtkdwvkqp!jwd!cv!UFH!cpf!ku!tgurqpukdng!hqt!vjg!oclqtkv{!qh !ectiq!qrgtc.

vkqpu-!qh !yjkej!nguu!vjcp!hkxg!rgtegpv!ctg!cuuqekcvgf!ykvj!kpvgtpcvkqpcn!fguvkpcvkqpu/!HgfGz!

cpf!qvjgt!ectiq!qrgtcvqtu!cnuq!qrgtcvg!cv!vjg!Cktrqtv-!vjqwij!gpvktgn{!vq0htqo!W/U/!fguvkpc.

vkqpu!cpf!qp!c!uocnngt!uecng/!Ectiq!cevkxkv{!ocfg!wr!85-729!qrgtcvkqpu!kp!3126/!Cktetchv!wugf!

d{!vjg!ectiq!qrgtcvqtu!kpenwfg!vjg!Cktdwu!411.711!)C417*!cpf!vjg!Dqgkpi!878.411!)D874*!

)eqpvtkdwvkpi!vjg!itgcvguv!rgtegpvcig!qh !ectiq!qrgtcvkqpu*=!vjg!Dqgkpi!868.311!)D863*!cpf!

Dqgkpi!)Fqwincu*!OF!22-!yjkej!tgrtgugpv!vjg!pgzv!itgcvguv!eqpvtkdwvqtu!qh !ectiq!qrgtc.

vkqpu=!cpf!vjg!Dqgkpi!858.511!)D855*-!Dqgkpi!838.311!)D833*-!vjg!Ujqtvu!471!)UJ47*-!cpf!

vjg!Ujqtvu!441!)UJ44*!vjcv!eqpvtkdwvgu!vjg!tgockpkpi!cevkxkv{/!Ceeqtfkpi!vq!vjg!ectiq!rtq.

xkfgtu!eqpvcevgf-!vjg!cktetchv!v{rgu!ctg!cpvkekrcvgf!vq!tgockp!vjg!ucog!vjqwij!vjgtg!oc{!dg!

unkijv!hnwevwcvkqpu!kp!vjg!dtgcmfqyp!cevkxkv{/!WRU!rtqxkfgf!c!fgvckngf!hqtgecuv!qh !vjgkt!ectiq!

cevkxkv{-!yjkej!ycu!wugf!kp!vjg!cevkxkv{!rtqlgevkqpu/!Hqt!vjg!tgockpkpi!cevkxkv{-!itqyvj!ycu!cp.

vkekrcvgf!vq!okoke!fqoguvke!ckt!ectiq!vtgpfu!wukpi!cp!CCIT!qh !1/5!rgtegpv/!!Vjg!hqnnqykpi!

vcdngu!rtgugpv!vjg!dcugnkpg-!3127!cpf!3132!ectiq!qrgtcvkqpu/!C!fgvckngf!dtgcmfqyp!qh !vjg!

rtqlgevkqpu!d{!cktetchv!ku!kpenwfgf!kp!vjg!Crrgpfkz/
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() 'U&

=?@JC ($&X '%&* -?PCJGLC .?OEM 1MOCA?PQ !,LLR?J 8NCO?QGMLP"

! ! Cttkxcnu! Fgrctvwtgu!

! Fc{! Pkijv! Vqvcn!Qru! Fc{! Pkijv! Vqvcn!Qru Vqvcn!Qru
Vqvcn! ;-922! 38-5;9! 48-41;! 21-562! 37-969! 48-41;! 85-729!

Uqwteg<!E'U!Gpikpggtu-!Kpe/!
Pqvg<!Vqvcnu!ctg!ecnewncvgf!ykvj!hqtowncu!cpf!tqwpfgf/!!

!

=?@JC ($'X '%&+ .?OEM 1MOCA?PQ !,LLR?J 8NCO?QGMLP"

! ! Cttkxcnu! Fgrctvwtgu!

! Fc{! Pkijv! Vqvcn!Qru! Fc{! Pkijv! Vqvcn!Qru Vqvcn!Qru
Vqvcn! ;-;94! 38-911! 48-895! 21-769! 38-237! 48-895! 86-679!

Uqwteg<!E'U!Gpikpggtu-!Kpe/!
Pqvg<!Vqvcnu!ctg!ecnewncvgf!ykvj!hqtowncu!cpf!tqwpfgf/!!

!

=?@JC ($(X '%'& .?OEM 1MOCA?PQ !,LLR?J 8NCO?QGMLP"

! ! Cttkxcnu! Fgrctvwtgu!

! Fc{! Pkijv! Vqvcn!Qru! Fc{! Pkijv! Vqvcn!Qru Vqvcn!Qru
Vqvcn! 21-757! 41-438! 51-;84! 22-391! 3;-7;4! 51-;84! 92-;57!

Uqwteg<!E'U!Gpikpggtu-!Kpe/!
Pqvg<!Vqvcnu!ctg!ecnewncvgf!ykvj!hqtowncu!cpf!tqwpfgf/!!

!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() 'U'

($& <Q?EC 5CLEQF ,BHRPQKCLQP

Ykvjkp!vjg!Cxkcvkqp!Gpxktqpogpvcn!Fgukip!Vqqn!)CGFV*!fcvcdcug-!vjg!HCC�u!uqhvyctg!wugf!

vq!rtqfweg!vjg!eqpvqwtu!hqt!vjg!Pqkug!Gzrquwtg!Ocru-!cktetchv!fgrctvwtg!rtqhkngu!ctg!wuwcnn{!

fghkpgf!d{!c!tcpig!qh !vtkr!fkuvcpegu!kfgpvkhkgf!cu!�uvcig!ngpivju/�!C!nqpigt!vtkr!fkuvcpeg!qt!

jkijgt!uvcig!ngpivj!ku!cuuqekcvgf!ykvj!c!jgcxkgt!cktetchv!fwg!vq!vjg!kpetgcug!kp!hwgn!tgswktg.

ogpvu!hqt!vjg!hnkijv/!Hqt!vjku!uvwf{-!ekv{!rckt!fkuvcpegu!ygtg!fgvgtokpgf!hqt!gcej!fgrctvwtg!

hnkijv!vtcem!cpf!wugf!kp!oquv!ecugu!vq!fghkpg!vjg!urgekhke!uvcig!ngpivj!wukpi!vjg!CGFV!uvcpf.

ctf!fghkpkvkqpu/!Ikxgp!vjcv!ectiq!hnkijvu!v{rkecnn{!vcmg!qhh !ykvj!cp!kpetgcugf!cxgtcig!vcmgqhh !

ygkijv-!uvcig!ngpivju!ygtg!cflwuvgf!yjgtg!gzrgevgf!vcmgqhh !ygkijv!)VQY*!ygtg!mpqyp/!Cr.

rnkecdng!uvcig!ngpivju!cuuqekcvgf!ykvj!vjg!VQY!d{!cktetchv!ygtg!rtqxkfgf!d{!vjg!CGFV!fcvc.

dcug!cpf!cuukipgf!vq!hqtgecuvgf!cevkxkv{/!!

Hkiwtg!4/2!dgnqy!fgrkevu!vjg!fc{0pkijv!dtgcmfqyp!qh !uvcig!ngpivju!qh !vjg!ectiq!qrgtcvkqpu!

vjcv!jcf!kphqtocvkqp!cxckncdng!qp!vjgkt!VQYu/!

1GEROC ($&X'%&+ .?OEM /CN?OQROCP @V <Q?EC 5CLEQF !<5" ?LB /?V S$ 7GEFQ

!!

Uqwteg<!E'U!Gpikpggtu-!Kpe/

SKTS[

SKSXX
SKXVY

UKSS[ TKYRR VSS

XS

TKV[X

XKTXT
WKZ[V

WKTVV VKS[T XY[

X[Y

R\

SR\

TR\

UR\

VR\

WR\

XR\

YR\

ZR\

[R\

SRR\

1+ S 1+ T 1+ U 1+ V 1+ W 1+ X 1+ Y

#"0&. $%/"0230%1

$5J -=;<F
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() (U(

Ugevkqp!5�Igpgtcn!Cxkcvkqp!Qrgtcvkqpu!Hqtgecuv!

Vjgtg!ctg!c!xctkgv{!qh !cxkcvkqp!cevkxkvkgu!vjcv!eqortkug!vjg!dtqcf!fghkpkvkqp!qh !igpgtcn!cxkc.

vkqp!)IC*/!IC!kpenwfgu!cnn!ugiogpvu!qh !vjg!cxkcvkqp!kpfwuvt{!gzegrv!eqoogtekcn!ckt!ecttk.

gtu0tgikqpcn0eqoowvgt!ugtxkeg-!uejgfwngf!eqoogtekcn!ectiq-!cpf!oknkvct{!qrgtcvkqpu/!

IC!tgrtgugpvu!vjg!nctiguv!rgtegpvcig!qh !ekxkn!cktetchv!kp!vjg!W/U/!cpf!ceeqwpvu!hqt!vjg!oclqt.

kv{!qh !qrgtcvkqpu!jcpfngf!d{!vqygtgf!cpf!pqp.vqygtgf!cktrqtvu-!cu!ygnn!cu!vjg!oclqtkv{!qh !

egtvkhkecvgf!rknqvu/!Kvu!cevkxkvkgu!kpenwfg!hnkijv!vtckpkpi-!ukijvuggkpi-!cgtkcn!rjqvqitcrj{-!tgetgc.

vkqpcn-!ncy!gphqtegogpv-!cpf!ogfkecn!hnkijvu-!cu!ygnn!cu!dwukpguu-!eqtrqtcvg-!cpf!rgtuqpcn!

vtcxgn!xkc!ckt!vczk!ejctvgt!qrgtcvkqpu/!IC!cktetchv!gpeqorcuu!c!dtqcf!tcpig!qh !v{rgu-!htqo!

ukping.gpikpg!rkuvqp!cktetchv!vq!nctig!eqtrqtcvg!lgvu-!cu!ygnn!cu!tqvqtetchv-!inkfgtu-!cpf!cocvgwt.

dwknv!cktetchv/!

IC!qrgtcvkqpu!cv!UFH!ctg!fkxkfgf!d{!nqecn!cpf!kvkpgtcpv!cevkxkv{!cpf!kpenwfg!ukping.gpikpg!

rkuvqp-!ownvk.gpikpg!rkuvqp-!vwtdq.rtqr-!lgv!cpf!tqvqtetchv!cktetchv/!IC!itqyvj!tcvgu!hqt!vjg!

hqtgecuv!rgtkqf-!cu!rtgugpvgf!kp!vjg!3126!VCH-!ujqy!kvkpgtcpv!IC!qrgtcvkqpu!itqykpi!cv!cp!

CCIT!qh !1/4!rgtegpv!htqo!3126!vq!3132!cpf!nqecn!IC!qrgtcvkqpu!itqykpi!cv!cp!CCIT!qh !

2/5!rgtegpv/!Vjg!3126!VCH!hqt!UFH!cntgcf{!cflwuvu!vjg!pcvkqpcn!itqyvj!tcvgu!hqt!IC!qrgtc.

vkqpu!vq!ngxgnu!vjcv!tghngev!eqpfkvkqpu!qh !vjg!Cktrqtv(u!octmgv!ctgc/!Ceeqtfkpi!vq!vjg!Hkzgf.

Dcug!Qrgtcvqt!)HDQ*!cv!vjg!Cktrqtv-!IC!cevkxkv{!ku!cpvkekrcvgf!vq!okoke!pcvkqpcn!vtgpfu/!Vjg!

hqtgecuv!uegpctkq!vjgtghqtg!wvknk|gu!VCH.dcugf!itqyvj!hcevqtu!crrnkgf!vq!cevwcn!3126!qrgtc.

vkqpu/!

Hqt!vjg!rwtrqugu!qh !vjg!crrtqxgf!hqtgecuv-!vjg!3126!VCH!hqt!UFH!cppwcn!itqyvj!pwodgtu!

ygtg!wugf!cu!vjg!xctkcdng!hqt!{gctn{!IC!qrgtcvkqpu!itqyvj/!Jqygxgt-!vjg!kpfkxkfwcn!cktetchv!

v{rgu!ygtg!cflwuvgf!dcugf!qp!vjg!HCC!Cgtqurceg!Hqtgecuv!fcvc/!

Vcdng!5/2!ujqyu!vjg!HCC!Cgtqurceg!Hqtgecuv!hqt!H[!3127!�!3147!cppwcn!itqyvj!tcvgu!rtg.

fkevkqpu!hqt!cevkxg!cktetchv!ykvjkp!vjg!IC!hnggv/!Kv!ku!korqtvcpv!vq!pqvg!vjcv!vjgug!pwodgtu!

tgrtgugpv!vjg!hnggv!itqyvj!rgt!cktetchv!v{rg-!pqv!vq!dg!eqphwugf!ykvj!qrgtcvkqpu/!

=?@JC )$&X 7?QGML?J 2, 1JCCQ 2OMTQF ;?QCP

[gctu!
Ukping.Gpikpg!

Rkuvqp+!

Ownvk.!!

Gpikpg!Rkuvqp

Vwtdq!
Rtqr!

Vwtdq!
Lgv!

Tqvqtetchv!

3126!.!3132! .1/45&! .1/53!&! .1/74& ,2/;2&! ,3/77&!
!
+Kpenwfgu!urqtv!cpf!gzrgtkogpvcn!cktetchv/!!
Uqwteg<!HCC!Cgtqurceg!Hqtgecuv!hqt!H[!3127!�!3147!!

!

! !
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() (U)

Cickp-!pqvg!vjcv!vjgug!hqtgecuv!hcevqtu!fq!pqv!tgrtgugpv!cpvkekrcvgf!itqyvj!kp!qrgtcvkqpu!d{!

vjg!tgurgevkxg!cktetchv!v{rg-!dwv!tcvjgt!kpfkecvg!vjg!cpvkekrcvgf!itqyvj!kp!vjgkt!pwodgtu!ykvjkp!

vjg!IC!qrgtcvkqpcn!hnggv/!Vjgug!hkiwtgu!fq-!jqygxgt-!rtqxkfg!kpukijv!kpvq!yjcv!cktetchv!yknn!

ftkxg!kpetgogpvcn!qrgtcvkqpu!itqyvj!cv!UFH=!rkuvqp!cpf!vwtdq!rtqr!qrgtcvkqpu!yknn!fgenkpg!

cpf!lgv!cpf!tqvqtetchv!qrgtcvkqpu!hqto!vjg!dwnm!qh !kpetgogpvcn!itqyvj/!Vjg!gzkuvkpi!dtgcm.

fqyp!qh !IC!cevkxkv{!d{!cktetchv!v{rg!ku!rtqxkfgf!dgnqy/!

=?@JC )$'X -OC?IBMTL MD 2, ,AQGSGQV @V ,GOAO?DQ =VNC

!

Ukping.Gpikpg!
Rkuvqp!

Ownvk.Gpikpg!
Rkuvqp!

Vwtdq!
Rtqr!

Vwtdq!
Lgv!

Tqvqtetchv! Wpmpqyp!

7/9&! 3/7&! ;/6&! 8;/6&! 1/9&! 1/9&!
!

Uqwteg<!Tcfct!Fcvc!uwrrngogpvgf!d{!VHOUE-!3126/!

Cu!ujqyp!cdqxg-!lgv!cevkxkv{!cntgcf{!tgrtgugpvu!vjg!oquv!ukipkhkecpv!rqtvkqp!qh !IC!qrgtc.

vkqpu!cv!vjg!Cktrqtv/!Ikxgp!vjg!ujqtv.vgto!rncppkpi!jqtk|qp!)hkxg!{gctu*!kv!ku!wpnkmgn{!vjcv!uki.

pkhkecpv!ujkhvu!kp!vjg!hnggv!okz!yknn!qeewt!qxgt!vjku!vkoghtcog/!Vjgtghqtg-!vjg!gzkuvkpi!dtgcm.

fqyp!rgtegpvcigu!ygtg!crrnkgf!vq!vjg!hqtgecuv!hqt!vjku!PGO!wrfcvg/!

CVCFU!fcvc!ycu!wugf!vq!ecnewncvg!vjg!dcugnkpg!uegpctkq/!Vjg!pgzv!uvgr!crrnkgf!itqyvj!tcvgu!

rtqxkfgf!d{!vjg!3126!VCH!hqtgecuv!vq!ecnewncvg!vjg!qrgtcvkqpu!hqt!IC!cevkxkv{/!Vjku!ycu!vjgp!

dtqmgp!fqyp!d{!cktetchv!v{rg!ceeqtfkpi!vq!vjg!tcfct!fcvc!rtqxkfgf!d{!vjg!Cktrqtv-!yjkej!ycu!

uwrrngogpvgf!ykvj!VHOUE!fcvc/!!Vcdng!5/4!ujqyu!c!uwooct{!qh !vjgug!qrgtcvkqpu!d{!vjg!

cktetchv!ecvgiqtkgu!rtgxkqwun{!ogpvkqpgf/!

=?@JC )$(X2CLCO?J ,SG?QGML 1MOCA?PQ

[gct!
Ukping.Gpikpg!

Rkuvqp!

Ownvk.Gpikpg!

Rkuvqp!
Vwtdq!Rtqr Lgv! Tqvqt.etchv! WPM! Vqvcn!

3126! 931! 41;! 2-255! ;-642! ;3! 211! 22-;;7

3127! 934! 421! 2-259! ;-676! ;3! 211! 23-14;

3128! 937! 423! 2-263! ;-6;9! ;3! 211! 23-192

3129! 93;! 424! 2-267! ;-743! ;4! 212! 23-235

312;! 943! 425! 2-271! ;-778! ;4! 212! 23-278

3131! 946! 426! 2-276! ;-812! ;4! 212! 23-321

3132! 949! 427! 2-27;! ;-846! ;5! 213! 23-365

Pqvg<!Vqwej.cpf.iq!cevkxkv{!ku!cuuwogf!vq!dg!kpenwfgf!kp!vjgug!pwodgtu!cpf!ctg!eqwpvgf!cu!qpg!cttkxcn!cpf!qpg!
fgrctvwtg!hqt!c!vqvcn!qh!vyq!qrgtcvkqpu/!

Uqwteg<!E'U!Gpikpggtu-!Kpe/!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() )U%

Ugevkqp!6�Oknkvct{!Qrgtcvkqpu!Hqtgecuv!

Oknkvct{!qrgtcvkqpu!hqtgecuvu!cpf!rtqlgevgf!hnggv!okz!eqorqukvkqp!cv!UFH!ctg!dcugf!qp!fcvc!

rtqxkfgf!vjtqwij!CVCFU!cpf!vjg!HCC!3126!VCH/!Oknkvct{!cktetchv!cpf!qrgtcvkqpu!ctg!

ukorn{!fghkpgf!cu!cktetchv!cpf!qrgtcvkqpu!eqpfwevgf!d{!vjg!pcvkqp(u!oknkvct{!hqtegu/!Oknkvct{!

cktetchv!ctg!cnuq!kpenwfgf!kp!vjg!dcugf!cktetchv!cpf!qrgtcvkqpu!rtqlgevkqpu-!dwv!ctg!pqv!hqtgecuv!

kp!vjg!ucog!ocppgt!cu!IC!cevkxkv{!ukpeg!vjgkt!pwodgt-!nqecvkqp-!cpf!cevkxkv{!ngxgnu!ctg!pqv!c!

hwpevkqp!qh !cpvkekrcvgf!octmgv!cpf!geqpqoke!eqpfkvkqpu-!dwv!ctg!tcvjgt!c!hwpevkqp!qh !oknk.

vct{!fgekukqpu-!pcvkqpcn!ugewtkv{!rtkqtkvkgu-!cpf!dwfigv!rtguuwtgu!vjcv!ecppqv!dg!rtgfkevgf!qxgt!

vjg!eqwtug!qh !vjg!hqtgecuv!rgtkqf/!Vjgtghqtg-!hqt!vjg!rwtrqugu!qh !vjku!hqtgecuv-!vjg!oknkvct{!

qrgtcvkqpu!ygtg!rtqlgevgf!vq!tgockp!uvcvke!cv!dcugnkpg!{gct!ngxgnu!vjtqwijqwv!vjg!hqtgecuv!rg.

tkqf/!Vjku!ku!eqpukuvgpv!ykvj!vjg!HCC!3126!VCH!cpf!fkuewuukqpu!ykvj!M[CPI!cpf!vjg!

hkzgf.dcug!qrgtcvqtu!vjcv!tghwgn!vtcpukgpv!oknkvct{!cktetchv/!!

!

Oknkvct{!qrgtcvkqpu!cv!UFH!ctg!fgtkxgf!kp!vyq!yc{u<!dcugf!oknkvct{!cktetchv!cpf!vtcpukgpv!oknk.

vct{!qrgtcvkqpu!)k/g/-!oknkvct{!cktetchv!pqv!cvvcejgf!vq!vjg!M[CPI!dcugf!cv!UFH*/!Dcugf!oknk.

vct{!cktetchv!qrgtcvkpi!cv!UFH!ctg!eqortkugf!qh !qpn{!vjg!Nqemjggf!E.241/!Vjgug!qrgtcvg!

vjtgg!vkogu!rgt!yggm-!vykeg!rgt!fc{-!ykvj!vyq!cktetchv!rgt!fgrctvwtg!qrgtcvkqp!)yjkej!ctg!

eqwpvgf!cu!2/6!qrgtcvkqpu!hqt!HCC!CVEV!ugtxkeg!ngxgn!rwtrqugu*/!Gcej!cttkxcn!tgrtgugpvu!c!

ukping!cktetchv0qrgtcvkqp/!Fgrctvwtgu!qeewt!kp!vjg!chvgtpqqp!cpf!gxgpkpi=!qpg.hqwtvj!qh !vjg!

cppwcn!gxgpkpi!fgrctvwtgu!tgvwtp!chvgt!21<11!r/o/!Cffkvkqpcn!M[CPI!cevkxkv{!kpenwfgu!qpg!

vq!vjtgg!cktetchv!fgrctvkpi!qpeg!rgt!yggm!cu!c!ukping!cktetchv!rgt!fgrctvwtg!qrgtcvkqp!)vjgug!

cnuq!tgvwtp*/!Cickp-!crrtqzkocvgn{!qpg.hqwtvj!qh !vjg!gxgpkpi!qrgtcvkqpu!tgvwtp!vq0cttkxg!cv!

UFH!chvgt!21<11!r/o/!qp!cp!cppwcn!dcuku/!Kp!vqvcn-!M[CPI!ku!tgurqpukdng!hqt!2-671!cppwcn!

qrgtcvkqpu/!Vjku!ku!pqv!ceewtcvgn{!tgrtgugpvgf!kp!vjg!CVCFU!fcvc-!yjkej!eqwpvu!vjg!fgrctv.

kpi!hqtocvkqp!qrgtcvkqpu!cu!2/6!tcvjgt!vjcp!3!qrgtcvkqpu/!M[CPI!oknkvct{!cevkxkv{!ku!cpvkek.

rcvgf!vq!tgockp!uvgcf{!vjtqwij!vjg!rncppkpi!jqtk|qp/!!

!

Ceeqtfkpi!vq!CVCFU!fcvc-!vjgtg!ygtg!3-;;4!kvkpgtcpv!oknkvct{!qrgtcvkqpu!)gzenwfkpi!qxgt.

hnkijvu*!cpf!298!nqecn!oknkvct{!qrgtcvkqpu!kp!3126!hqt!c!vqvcn!qh !4-291!qrgtcvkqpu/!Qh !vjgug-!

2-515!ctg!cuuwogf!vq!dg!cvvtkdwvgf!vq!M[CPI!)yjgp!cflwuvkpi!hqt!vjg!hqtocvkqp!fgrctvwtgu!

vjcv!ctg!pqv!ceewtcvgn{!tghngevgf!kp!vjg!CVCFU!fcvc*-!ngcxkpi!2-887!qrgtcvkqpu!vjcv!ctg!qeewt.

tkpi!d{!vtcpukgpv!cktetchv/!Vjg!xcuv!oclqtkv{!)guvkocvgf!cv!;6!rgtegpv*!qh !vjgug!ctg!qeewttkpi!

fwtkpi!fc{vkog!jqwtu/!

!

VHOUE!fcvc!ycu!tgxkgygf!vq!rtqxkfg!c!dtgcmfqyp!qh !vjg!vtcpukgpv!oknkvct{!cevkxkv{-!yjkej!

kpenwfgu!qrgtcvkqpu!rtkoctkn{!d{!vjg!Tc{vjgqp!Vgzcp!3!)itgcvguv!rgtegpvcig*-!Pqtvjtqr!V.49!

Vcnqp-!Dggejlgv!511-!H.29u-!cpf!qvjgt!cktetchv!kpenwfkpi!c!pwodgt!qh !jgnkeqrvgtu!�!qh !yjkej!

vjg!Ukmqtum{!UJ.71!Ugcjcym!tgrtgugpvu!vjg!itgcvguv!cevkxkv{/!Vjg!vtcpukgpv!cktetchv!okz!ku!fkh.

hkewnv!vq!rtgfkev!vjtqwij!vjg!hqtgecuv!rgtkqf=!hqt!vjg!rwtrqugu!qh !vjku!hqtgecuv-!kv!ku!cuuwogf!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() )U&

vjcv!vjg!vtcpukgpv!oknkvct{!hnggv!okz!yknn!tgockp!eqpuvcpv/!Kp!cffkvkqp-!cnn!vtcpukgpv!oknkvct{!qr.

gtcvkqpu!ctg!ecvgiqtk|gf!cu!kvkpgtcpv!qrgtcvkqpu/!Hqt!oqfgnkpi!rwtrqugu-!vtcpukgpv!cevkxkv{!ku!

fkxkfgf!d{!vjg!oclqt!cktetchv!eqpvtkdwvqtu!pcogf!cdqxg/!!

!

Vjg!hqnnqykpi!rtqxkfgu!c!uwooct{!qh !vjg!cuuworvkqpu!cpf!ogvjqfqnqikgu!wugf!vq!ecnewncvg!

vjg!3127!cpf!3132!Oknkvct{!Qrgtcvkqpu!hqtgecuvu/!

*$& ,PPRKN#MLP

� Qrgtcvkqp!eqwpvu!ctg!dcugf!qp!kphqtocvkqp!rtqxkfgf!d{!vjg!M[CPI!cpf!dqvj!

CVCFU!cpf!VHOUE!fcvc/!!

� Cnn!pqp.dcugf!cktetchv!qrgtcvkqpu!ctg!kvkpgtcpv!qrgtcvkqpu/!

� Pq!kpetgcugu!qt!ejcpigu!kp!hnggv!okz!ctg!cpvkekrcvgf/!

*$' 6CQFMBMJMEGCP

� CVCFU!eqwpvu!hqt!nqecn!oknkvct{!cevkxkv{!ygtg!cvvtkdwvgf!gpvktgn{!vq!vjg!dcugf!ckt.

etchv!vjqwij!wrfcvgf!vq!tghngev!vjg!cevwcn!qrgtcvkqpu!rgt!kphqtocvkqp!rtqxkfgf!d{!

M[CPI/!!

� Rgt!vjg!M[CPI!pq!ejcpigu!kp!cevkxkv{!ctg!rtqlgevgf/!

� Vjg!pqp.dcugf!qrgtcvkqpu!ygtg!guvkocvgf!ceeqtfkpi!vq!kphqtocvkqp!rtqxkfgf!d{!vjg!

CVCFU!cpf!VHOUE!fcvc/!!

=?@JC *$&X6GJGQ?OV 1MOCA?PQ

!
M[CPI!

)E.241*!

Qvjgt!

)Tc{vjgqp!
Vgzcp!3*!

Qvjgt!

)Pqtvjtqr!V.49!
Vcnqp*!

Qvjgt!

)Dggejlgv!
511*!

Qvjgt!

)H.29*!

Qvjgt!
)Jgnq!�!
UJ.71*!

Vqvcn!

3126! 2-671! 821! 467! 467! 291! 285! 4-447!

3127! 2-671! 821! 467! 467! 291! 285! 4-447!

3128! 2-671! 821! 467! 467! 291! 285! 4-447!

3129! 2-671! 821! 467! 467! 291! 285! 4-447!

312;! 2-671! 821! 467! 467! 291! 285! 4-447!

3131! 2-671! 821! 467! 467! 291! 285! 4-447!

3132! 2-671! 821! 467! 467! 291! 285! 4-447!
!

Pqvg<!Vqwej.cpf.iq!cevkxkv{!ku!cuuwogf!vq!dg!kpenwfgf!kp!vjgug!pwodgtu!cpf!ctg!eqwpvgf!cu!qpg!cttkxcn!cpf!qpg!
fgrctvwtg!hqt!c!vqvcn!qh!vyq!qrgtcvkqpu/!

Uqwteg<!M[CPI=!E'U!Gpikpggtu-!Kpe/!!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() *U%

Ugevkqp!7�Hqtgecuv!Uwooct{!

Vjg!Hqtgecuv!Uwooct{!uwooctk|gu!vjg!vqvcn!qrgtcvkqpu!rtqhkng!qh !UFH!vjtqwij!vjg!hqtgecuv!

rgtkqf!)3127!vq!3132*!d{!cktetchv!ecvgiqt{!cpf!v{rg/!Vjku!hqtgecuv!ycu!fgukipgf!vq!rtqxkfg!c!

fgvckngf!rkevwtg!qh !UFH(u!ewttgpv!cpf!hqtgecuvgf!qrgtcvkqpu!hqt!wug!kp!wrfcvkpi!vjg!Cktrqtv(u!

Rctv!261!Pqkug!Gzrquwtg!Ocr/!Kv!gswcnn{!rtqxkfgu!cp!qxgtxkgy!qh !vjg!Cktrqtv-!kvu!wugtu-!cpf!

vjg!kpvgtpcn!cpf!gzvgtpcn!hcevqtu!vjcv!kphnwgpeg!hwvwtg!itqyvj/!Vjg!fcvc!icvjgtgf-!cpcn{|gf!

cpf!rtgugpvgf-!eqwrngf!ykvj!kpfwuvt{!tgugctej!cpf!c!tcpig!qh !oggvkpiu!ykvj!Cktrqtv!uvchh-!

vgpcpvu!cpf!nqecn!iqxgtpogpv!tgrtgugpvcvkxgu-!ygtg!kpuvtwogpvcn!kp!ickpkpi!c!hwnn!wpfgtuvcpf.

kpi!qh !vjg!ftkxkpi!hqtegu!dgjkpf!UFH(u!hwvwtg!cevkxkv{!ngxgnu/!Kp!qtfgt!vq!gpuwtg!vjg!itgcvguv!

eqphkfgpeg!kp!vjg!hkpfkpiu!qh !vjku!Rctv!261!PGO!Wrfcvg!hqtgecuv-!vjg!crrtqcej-!ngxgn!qh !tg.

ugctej-!fcvc!cpcn{uku-!cpf!fwg!fknkigpeg!crrnkgf!ygtg!eqorngvgf!vq!oggv!vjg!iwkfcpeg!qwv.

nkpgf!wpfgt!HCC!Cfxkuqt{!Ektewnct!)CE*!26106181.7D�Cktrqtv!Ocuvgt!Rncpu/!

Vjg!hqnnqykpi!vcdngu!ctg!rtqxkfgf!vq!rtgugpv!vjg!gpvktgv{!qh !vjg!hqtgecuv!hkpfkpiu!kp!c!eqp.

ekug-!{gv!eqortgjgpukxg-!hqtocv!vjcv!dtkpiu!vqigvjgt!cnn!qh !vjg!gngogpvu!htqo!hqtgecuvkpi!gh.

hqtv/!UFH!qrgtcvkqpu!d{!cevkxkv{!v{rg!ctg!ujqyp!kp!Vcdng!7/2/!Qxgtcnn-!qrgtcvkqpu!ctg!rtq.

lgevgf!vq!itqy!cv!c!eqorqwpf!cppwcn!itqyvj!tcvg!qh !1/88!rgtegpv/!Vcdng!7/2!cnuq!rtqxkfgu!c!

eqorctkuqp!qh !vjg!hqtgecuv!vq!vjg!HCC!3126!VCH/!Cu!ujqyp!kp!vjg!vcdng-!vjg!vqvcn!qrgtc.

vkqpu!hqtgecuv!ku!ykvjkp!vgp!rgtegpv!)/6!rgtegpv*!qh !vjg!3126!VCH!hqt!vjg!hkxg.{gct!hqtgecuv!

)3132*/!Ceeqtfkpi!vq!HCC!iwkfcpeg-!hqtgecuvu!vjcv!fkhhgt!d{!nguu!vjcp!vgp!rgtegpv!kp!vjg!hkxg.

{gct!hqtgecuv!rgtkqf!ctg!eqpukfgtgf!eqpukuvgpv!ykvj!vjg!VCH/!

=?@JC +$&X8NCO?QGMLP 1MOCA?PQ <RKK?OV @V ,GOAO?DQ .?QCEMOV

Cktetchv!Ecvgiqt{!

[gct! ! !

3126! 3127! 3132!

HCC!3126!VCH!

3132!

3132!Qru!Hqtgecuv!x/!
HCC!3126!VCH!!

3132!Qru!Hqtgecuv!

Rgtegpvcig!Eqorctkuqp!

!

Eqoogtekcn! 6;-44;! !69-964! 69-91;!

Ectiq! 85-729! 86-679! 92-;57!

Igpgtcn!Cxkcvkqp! 22-;;7! 23-14;! 23-365!

Oknkvct{! 4-447! 4-447! 4-447!

Vqvcn! 25;-39;!25;-8;7! 267-456 268-252! .1/6&!

+3126!vqvcn!fkhhgtu!htqo!vjcv!tgrqtvgf!kp!CVCFU!fwg!vq!vjg!ocppgt!d{!yjkej!HCC!ecnewncvgu!oknkvct{!hqtocvkqp!
fgrctvwtgu=!ugg!gctnkgt!fkuewuukqp/!

Uqwteg<!E'U!Gpikpggtu-!Kpe/-!HCC!3126!VCH-!Lcpwct{!3127!

Crrgpfkz!C!rtqxkfgu!c!fgvckngf!dtgcmfqyp!qh !qrgtcvkqpu!d{!vkog.qh.fc{!hqt!gcej!cktetchv!

v{rg/!Vjku!kpenwfgu!cnn!cktetchv!v{rgu!vjcv!yknn!dg!kpenwfgf!kp!vjg!pqkug!cpcn{uku/!Fwg!vq!tqwpf.

kpi!uqog!eqnwop!vqvcnu!oc{!dg!qhh !d{!qpg!qrgtcvkqp/!!!!
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%( 03= <ANP %)$ ;LHOE 2SMLOQNE 9AM

@MDAPE /CPHRHPT 3LNECAOP" &$%* AKD &$&%
!

!(#%) "$'&() /&%

!

!

!

!

!

!

!

!

!

Crrgpfkz!C!�!Cktetchv!Qrgtcvkqpu!Hqtgecuv!Kprwv!Vcdngu!

Rtqxkfgf!Ugrctcvgn{!

!
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8 9 2 /3 3 ; /1 8 1 8

y y y /j o o j /e q o

VGEJPKECN OGOQTCPFWO

Xs> Vsfivx Wpexxiv}

Psymwzmppi Vikmsrep Emvtsvx Eyxlsvmx}
Rsmwi2Irzmvsrqirxep Tvskveqw Gssvhmrexsv
;33 Ehqmrmwxvexmsr Hvmzi
T1S1 Fs| =45=
Psymwzmppi/ O] 7353=

Jvsq> Hmere [ewmyo erh Nywxmr Hmzirw/ LQQL

Hexi> Qe} 8/ 5349

Wyfnigx>
Psymwzmppi Mrxivrexmsrep Emvtsvx +WHJ, Tevx 483 Rsmwi I|tswyvi Qet �

Wyfwxmxyxmsr Emvgvejx Viuyiwx

Vijivirgi> WHJ RIQ Ythexi/ LQQL Tvsnigx Rs1 63;=731333

MRXVSHYGXMSR

Levvmw Qmppiv Qmppiv ) Lerwsr Mrg1 +LQQL, mw ewwmwxmrk xli Psymwzmppi Vikmsrep Emvtsvx Eyxlsvmx}
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Bill,

I have attached additional information for the 767300 profiles that we discussed on Friday. I have broken
out the profile graphs by stage length and included least square statistics below the each of the
new plots. I believe the graphics and analysis results should paint a clearer picture now. I appreciate
your continued attention to this matter. If there is any further assistance that I can offer in order to
expedite your review, please let me know.

Thank you,

Bradley L. Nicholas

Senior Consultant

Harris Miller Miller & Hanson Inc.

77 South Bedford Street Burlington, MA 01803

T 781.229.0707 | F 781.229.7939

bnicholas@hmmh.com
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Office of Environment and Energy 800 Independence Ave., S.W.
Washington, D.C. 20591

Date: July 28, 2016

Km

Aaron Braswell
Environmental Protection Specialist
Federal Aviation Administration
2600 Thousand Oasks Bldv, Suite 2250
Memphis, TN 38118

Dear Mr. Braswell,

The Office of Environment and Energy (AEE) has received the memo dated June 7,
2016, requesting approval of user-defined departure profiles for four Boeing aircraft
types (757RR, 767300, MD11GE and MD11PW). Harris Miller Miller & Hanson Inc.
(HMMH) is assisting the Louisville Regional Airport Authority (LRAA) to prepare a
Noise Exposure Map Update for Louisville International Airport (SDF) using the
Aviation Environmental Design Tool (AEDT) Version 2b.

In this request, HMMH used radar data to justify the use of user-defined departure
profiles as opposed to using standard departure profiles from AEDT2b. These user-
defined flight profiles were developed at SDF by Boeing based on Assumed
Temperature Method, which involved the use of Boeing’s proprietary software.

AEE reviewed the request and requested SEL contour comparisons be done in
AEDT2b. AEE also sought information regarding changes if any in terms of aircraft
operations including an estimate of stage length allocations in the noise modeling.
HMMH subsequently provided updated memo and a new addendum dated July 26,
2016. The user-defined departure profiles seem to represent aircraft operations in the
study year (2015) better than the AEDT standard departure profiles. Our office
approves the use of the user-defined profiles for the four aircraft types.

Please understand that this approval is limited to this particular project for SDF. Any
additional projects or non-standard AEDT input at SDF or any other site will require
separate approval.

Sincerely,

Rebecca Cointin
Manager, AEE/Noise Division

cc: Jim Byers, APP-400
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The chart below is a reprint of Table 5-1 in the Environmental Impact Statement for the
Louisville Airport Improvement Program. The same figures are repeated in the Part 150 Noise
Compatibility Program Table 5D. Landings at night from the south are expected to be 68%
of all operations. Departures to the south are expected to be 86% at night.

RUNWAY DIRECTIONAL FLOW DISTRIBUTION (PERCENT):

JET AIRCRAFT AND LARGE PROPELLER AIRCRAFT
a

Category of Operation
Runway Heading Landings Departures

Day Night Day Night

35 Northb 10 68 10 11
17 Southb 83 30 85 86
11 East 3 1 2 1
29 West 4 1 3 2
TOTAL 100 100 100 100

____________________________________
aSmall general aviation aircraft with reciprocating engines are of virtually no account to the
noise contour analysis.
bFor conditions without further mitigation. All traffic operating on Runways 35 or 17 may, with
the exception of wide body aircraft and heavily loaded DC8s, be equally distributed between
the two runways. The wide body and heavy DC8 aircraft are assumed to operate on the
longer west runway.

Source: Regional Airport Authority
Coffman Associates
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Year-to-Year by Month Percent*
Contraflow

*Number is percentage of all operations between 10:00 PM - 7:00 AM
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% of all arrivals from the south % of all departures to the south

Unknown Unknown

* in Runway # Runway Notes / ** in Runway # Runway Notes /

Date Day compliance 11 17L 17R 29 35L 35R Use Comments compliance 11 17L 17R 29 35L 35R Use Comments

Daily Runway Use Summary – September 2016
(from 10:00 PM date list in first column to 7:00 AM the following morning

DATIS Reported Conditions Indicate
Support for Non-Preferred Flow

DATIS Reported Conditions Do Not Indicate
Support for Non-Preferred Flow

Preferred Flow

09/01/16 Thu 98% 1 1 64 34 0 94% 34 60 1 5 0

09/02/16 Fri 97% 2 1 57 40 0 91% 32 59 2 7 0

09/03/16 Sat

09/04/16 Sun

09/05/16 Mon 84% 14 2 65 19 0 94% 40 54 5 1 0

09/06/16 Tue 95% 4 1 56 39 0 89% 30 59 9 2 0

09/07/16 Wed 93% 5 2 58 35 0 96% 31 65 2 2 0

09/08/16 Thu 86% 11 3 53 33 0 96% 35 61 2 2 0

09/09/16 Fri 0% 42 58 0 180-220@6-9knts 100% 43 57 0

09/10/16 Sat

09/11/16 Sun

09/12/16 Mon 94% 5 1 54 40 0 91% 33 58 6 3 0

09/13/16 Tue 93% 6 1 60 33 0 87% 34 53 6 7 0

09/14/16 Wed 95% 4 1 58 37 0 92% 39 53 2 6 0

09/15/16 Thu 97% 2 1 59 38 0 94% 32 62 2 4 0

09/16/16 Fri 61% 14 25 31 30 0 130-150@3-10knts 97% 38 59 1 2 0

09/17/16 Sat

09/18/16 Sun

09/19/16 Mon 96% 4 60 36 0 96% 36 60 2 2 0

09/20/16 Tue 96% 4 55 41 0 94% 34 60 3 3 0

09/21/16 Wed 98% 2 59 39 0 94% 35 59 3 3 0

09/22/16 Thu 96% 2 2 56 40 0 93% 32 61 3 4 0

09/23/16 Fri 94% 2 4 62 32 0 90% 36 54 3 7 0
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COMMENT RESPONSE MATRIX 

Comment 
ID 

Commenter Comment 
Medium 

Comment 
sub-ID 

Comment Response to Comment 
First Name Last Name 

1 Karen Chan (sp?) Comment 
Form 

1.1 The Noise Exposure Maps boundaries 
should not be approved based on a 
"formulary" to determine noise levels -- 

actual sound samples should be taken 
during fly overs along the border of the 
DNL 65. 
 
There are areas outside of the DNL 65 
(Old Louisville) where decibel reading 

exceed 100 -- suggesting that the 
formulas used to calculate the DNL 65 
areas are not producing accurate 
levels. 

The Part 150 process prohibits the use of noise 
monitoring data to refine the noise exposure contours 
generated by the AEDT.  Part 150 requires  airports to 

use an FAA-approved noise model to calculate noise 
exposure for operations for the existing conditions 
and a five-year forecast cases (2016 and 2021 in this 
study).  As discussed in Chapter 4 of this NEM 
documentation, "real-life" data on SDF operations 
over a full calendar year, including nighttime/early 

morning, were used in developing the modeling 
inputs, including flight tracks, runway use, altitude 
profiles, fleet mix, and more.  
 
This NEM update was developed in accordance with 
the requirements for the development, submittal, and 

review of NEMs as stated in title 14, Code of Federal 
Regulation (14CFR) Part150, subparts A and B and 
Appendix A.  See  http://www.ecfr.gov/cgi -bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=
true&node=pt14.3.150&rgn=div5     The development 

of the NEM was conducted in close coordination with 
the Community Noise Forum with multiple reviews 
throughout the process.     

1.2 Also, averaging noise during periods 
when plans are not flying over is 
ridiculous - it does not reflect the 
intensity of noise during high activity 
period. 

The Part 150 process does not allow the use of 
single-event sound levels for determining land use 
compatibility; rather it requires the use of the Day-
Night Average Sound Level (DNL) metric.  It should 
be noted that the 'average' in DNL is decibel 
averaging, not simple arithmetic averaging.  Due to its 

logarithmic nature, DNL is primarily affected by the 
highest noise levels. 
 
As discussed in Chapter 3 of this NEM document, 
FAA's Part 150 guidelines specify that all land uses 
are compatible with aircraft noise below 65 DNL.  The 

FAA's threshold does not mean you are not affected 
by aircraft noise.  However, Part 150 guidelines 
address mitigation measures which reduce 
noncompatible land uses within the 65 DNL contour.  
Those measures often provide "spillover" benefit to 

areas outside the contours. This NEM update was 
developed in accordance with the requirements for 
the development, submittal, and review of NEMs as 
stated in title 14, Code of Federal Regulation (14CFR) 
Part150, subparts A and B and Appendix A.  See  
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http://www.ecfr.gov/cgi-bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=
true&node=pt14.3.150&rgn=div5     The development 
of the NEM was conducted in close coordination with 
the Community Noise Forum with multiple reviews 

throughout the process.     
2 Bryan Mathews Comment 

Form 
2.1 While great focus must remain on the 

economic benefits related to the airport, 

always be mindful of the impact that 
noise and pollution can have on our 
residential neighborhoods. 

We understand that there are other environmental 
concerns associated with aircraft operations, however 

the regulation that governs the development and 
updates of  NEMs  limit the analysis to noise impacts 
as defined in ti tle 14 of the Code of Federal 
Regulations (CFR). This NEM update was developed 
in accordance with the requirements for the 
development, submittal, and review of NEMs as 

stated in  title 14, Code of Federal Regulation 
(14CFR) Part150, subparts A and B and Appendix A.  
See  http://www.ecfr.gov/cgi-bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=
true&node=pt14.3.150&rgn=div5     The development 
of the NEM was conducted in close coordination with 

the Community Noise Forum with multiple reviews 
throughout the process.     

3 Will McCartney Comment 

Form 

3.1 My home is located on the 65 dB line 

on both the 2010 & 2016 maps.  Since I 
am on the line is there a way to request 
a location specific test for my property.  
I experience significant noise levels 
during the warm-up periods duing 4 to 5 

am.  Also my property is listed as 
commercial, but it is dually zoned and it 
is being used residential. 

The Part 150 process does not permit airports to use 

activity interference associated with individual aircraft 
operations or the frequency of operations during 
specific time periods as a basis for determining land-
use compatibility. Also, Part 150 does not permit 
airports to use effects of aircraft operations other than 

noise for determining land-use compatibility.  As 
discussed in Chapter 4 of this NEM, the calculation of 
DNL does take into account the noise contribution of 
every aircraft operation that takes place over each 
entire analysis year, so times of frequent activity are 
considered.  As noted in Section 1.5 of this document, 

DNL accounts for the increased sensitivity to noise 
during the nighttime period, i.e., between 10 pm and 7 
am, by adding 10 decibels to all nightttime noise.  
This weighting is equivalent to considering the effect 
of each nighttime aircraft operation to be the same as 
10 identical daytime operations.                                                                                                                                                                                                                                                                                                                                

 
FAA mandates the use of the AEDT model for 
calculating noise for all phases of flight.  AEDT 
applies the take-off thrust appropriate for each aircraft 
type at the beginning of each take-off roll and 

therefore captures the noise difference that occurs 
when an aircraft's power settings transition from near 
idle to take-off trust.  
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Comment Response to Comment 
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General requirements for the development, submittal, 
and review of the NEM are provided in title 14, Code 
of Federal Regulation (14CFR) Part150, subparts A 
and B and Appendix A.  See  http://www.ecfr.gov/cgi -

bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=
true&node=pt14.3.150&rgn=div5                       

4 Will McCartney Comment 
Form 

4.1 I understand that places of worship 
qualify as noise sensitive.  Although our 
church is listed in the 60 dB range, I 
would like someone to contact us about 
noise reduction. 

As stated on page 3 of the NEM document, the 
purpose of this project is to update the NEMs.  Once 
the NEMs are accepted by the FAA, the LRAA will 
continue to implement its Noise Compatibility 
Program (NCP) summarized in Section 2.  The 
federal guidelines establish the 65dB DNL contour as 

the limit for providing federal funding for noise 
mitigation.  A property outside of the 65 dB DNL 
contour is considered compatible land use.   For more 
information regarding the NCP at Louisville 
International Airport, please contact the airport noise 

office at 502-363-8516. 
5 Sandra Lamp Comment 

Form 
5.1 During UPS peak season, the noise 

issue from aircraft make it impossible to 

sleep through.  I hear the planes 
beginning around 4:00 or 4:30 a.m.  
Once they wake me up, it is impossible 
to go back to sleep due to the 
frequency of the noise occurring an the 
loudness. 

 
On nights when there is a low ceiling, 
the planes sound as though they are 
taking off/landing on Southern Pkwy. 
 
Any action taken to reduce the noise in 

my area is appreciated. 

The Part 150 process does not permit airports to use 
activity interference associated with individual aircraft 

operations or the frequency of operations during 
specific time periods as a basis for determining land-
use compatibility. 
 
Part 150 does not permit airports to use effects of 
aircraft operations other than noise for determining 

land-use compatibility.  As discussed in Chapter 4 of 
this NEM, the calculation of DNL does take into 
account the noise contribution of every aircraft 
operation that takes place over each entire analys is 
year, so times of frequent activity are considered.  As 
noted in Section 1.5 of this document, DNL accounts 

for the increased sensitivity to noise during the 
nighttime period, i.e., between 10 pm and 7 am, by 
adding 10 decibels to all nightttime noise.  This 
weighting is equivalent to considering the effect of 
each nighttime aircraft operation to be the same as 10 

identical daytime operations. 
 
As stated on page 3 of the NEM document, the 
purpose of this project is to update the NEMs.  Once 
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the NEMs are approved by the FAA, the LRAA will 
continue to implement its Noise Compatibility 
Program (NCP) summarized in Section 2.  The 
federal guidelines establish the 65dB DNL contour as 
the limit for providing federal funding for noise 

mitigation.   For more information regarding the NCP 
at Louisville International Airport, please contact the 
airport noise office at 502-363-8516. 

6 Steve Baumgardner Comment 
Form 

6.1 Do not agree that current 65 dec range 
is sufficient for all hours of operations.  
Noise level at 927 Cardinal Drive 
between 4:00 am and 4:30 am is not 
acceptable for uninterruptable sleep.  

Worse now versus 2-3 years ago. 
 
Fly over patterns not loudest for us.  Jet 
ground noise is worse. 

The Part 150 process does not permit airports to use 
activity interference associated with individual aircraft 
operations or the frequency of operations during 
specific time periods as a basis for determining land-
use compatibility. Also, Part 150 does not permit 

airports to use effects of aircraft operations other than 
noise for determining land-use compatibility.  As 
discussed in Chapter 4 of this NEM, the calculation of 
DNL does take into account the noise contribution of 
every aircraft operation that takes place over each 

entire analysis year, so times of frequent activity are 
considered.  As noted in Section 1.5 of this document, 
DNL accounts for the increased sensitivity to noise 
during the nighttime period, i.e., between 10 pm and 7 
am, by adding 10 decibels to all nightttime noise.  
This weighting is equivalent to considering the effect 

of each nighttime aircraft operation to be the same as 
10 identical daytime operations.                                                                                                                                                                                                                                                                                                                                
 
FAA mandates the use of the AEDT model for 
calculating noise for all phases of flight.  AEDT 
applies the take-off thrust appropriate for each aircraft 

type at the beginning of each take-off roll and 
therefore captures the noise difference that occurs 
when an aircraft's power settings transition from near 
idle to take-off trust.  
 

As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 
implement its Noise Compatibility Program (NCP) 
summarized in Section 2.  The federal guidelines 

establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 
more information regarding the NCP at Louisville 
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International Airport, please contact the airport noise 
office at 502-363-8516. 

7 Sarah Hitt Comment 
Form 

7.1 The noise in Audubon park due to 
aircraft is ridiculously high.  Something 

needs to be done about it.  From the 
looks of the map I can see nothing is 
changing and it is very frustrating. 

The Part 150 process does not permit airports to use 
activity interference associated with individual aircraft 

operations or the frequency of individual operations 
during specific time periods as a basis for determining 
land-use compatibility. Also, Part 150 does not permit 
airports to use effects of aircraft operations other than 
noise for determining land-use compatibility.  As 

discussed in Chapter 4 of this NEM, the calculation of 
DNL does take into account the noise contribution of 
every aircraft operation that takes place over each 
entire analysis year, so times of frequent activity are 
considered.  As noted in Section 1.5 of this document, 
DNL accounts for the increased sensitivity to noise 

during the nighttime period, i.e., between 10 pm and 7 
am, by adding 10 decibels to all nightttime noise.  
This weighting is equivalent to considering the effect 
of each nighttime aircraft operation to be the same as 
10 identical daytime operations.        
 

As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 
implement its Noise Compatibility Program (NCP) 

summarized in Section 2.  The federal guidelines 
establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 
more information regarding the NCP at Louisville 
International Airport, please contact the airport noise 
office at 502-363-8516. 
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8 Steve Baumgardner Comment 
Form 

8.1 I assume based upon verbal questions 
that 65 dec level is an average.  My 
wife and I experience higher levels of 
noise during the morning warm up 
period, when multiple planes are 

warming or starting engines.  Every 
morning we are awakened between 
4:00 am and 4:30 am due to the 
multiple start ups.  We are just outside 
the 65 dec area in Audubon Pk. 
 

This by far is louder than flight path 
noise for us.  Can you verify the dec 
level for Audubon Park Robin Rd and 
corner of Cardinal Drive.  Is it higher 
than 65 dec during this period? 

The Part 150 process does not permit airports to use 
activity interference associated with individual aircraft 
operations or the frequency of individual operations 
during specific time periods as a basis for determining 
land-use compatibility. Also, Part 150 does not permit 

airports to use effects of aircraft operations other than 
noise for determining land-use compatibility.  As 
discussed in Chapter 4 of this NEM, the calculation of 
DNL does take into account the noise contribution of 
every aircraft operation that takes place over each 
entire analysis year, so times of frequent activity are 

considered.  As noted in Section 1.5 of this document, 
DNL accounts for the increased sensitivity to noise 
during the nighttime period, i.e., between 10 pm and 7 
am, by adding 10 decibels to all nightttime noise.  
This weighting is equivalent to considering the effect 

of each nighttime aircraft operation to be the same as 
10 identical daytime operations.                                                                                                                                                                                                                                                                                                                                
 
FAA mandates the use of the AEDT model for 
calculating noise for all phases of flight.  AEDT 
applies the take-off thrust appropriate for each aircraft 

type at the beginning of each take-off roll and 
therefore captures the noise difference that occurs 
when an aircraft's power settings transition from near 
idle to take-off trust.  
 
As stated on page 3 of the NEM document, the 

purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 
implement its Noise Compatibility Program (NCP) 
summarized in Section 2.  The federal guidelines 

establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 
more information regarding the NCP at Louisville 
International Airport, please contact the airport noise 
office at 502-363-8516.                   

9 Dom Crawford Letter 9.1 The remarks that follow result from an 
isolated and necessarily cursory 
reading of the draft NEM update report, 
and not from any process of study, 

reflection and dialogue as anticipated in 
CFR Part 150's provisions for noise 
compatibility study - a process last 
undertaken in Louisville more than 15 
years ago. These conclusions, like 
those of the report itself, must thus be 

Comment noted.  
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considered at best underinformed. 
Some limited observations, accordingly: 
The "History" segment on pp 1-2 
neglects the most significant elements 
of Louisville's initial and updated NCPs: 

in the first instance, large-scale 
residential relocation, supplanting 
property condemnation; and in the 
second, extensive home insulation, in 
lieu of proposed operational measures. 
The report correctly indicates that the 

first shift was supported by a 
supplemental NCP, while the second 
was not. 

9.2 The "Record of Approval" cited near the 
end of the "History" segment on p2 can 
be seen in Chapter 2 (and Appendix C) 
as in fact the vehicle of disapproval of 
the principal operational measures 
proposed by the 2003 NCP - NA-2, 3 

and 7. These measures were 
disapproved on operational grounds, 
related to safety-yet while NA-2 and 
NA-7 are consequently shown as "not 
implemented," NA-3 is listed as 

"implemented locally." This seems a 
plain instance of noncompliance with 
the 2009 FAA decision. 

By working locally with the CNF and Air Traffic control 
tower, measure NA-3 was implemented locally and 
not funded through the Part 150 process .   

9.3 The "Overview" on p3 indicates "the 
LRAA is updating the NEM only at this 
time," taking no action on the NCP. Yet 
on p61, the narrative reports that "use 
of the RNAV procedure at night could 
result in only compatible land uses 

within the [southwest] contour" - but 
then concludes that "this NEM 
proposes to amend [NCP] mitigation 
measure M-3 to include eligible 
residential structures anywhere within 
the DNL 65 dB contour." These are 

clearly NCP components; what's the 
basis for their inclusion here, absent 
any Noise Compatibility Study activity, 
and attendant identification and 
evaluation of alternatives? 

As noted by the commenter, a NEM update does not 
result in changes to the NCP.  The narrative was 
added as a suggested way to address non-compatible 
land use at a later date if it was determined that 
further mitigation is required.   
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9.4 The comparison of contours on pp 61-
62 also alludes to growth in the contour 
from the 2011 forecast for 2016 to the 
"existing conditions" 2016 contour of 
the current update. It's not clear, 

however, which was used in the 
statistics depicting noise exposure for 
historic and other residential properties 
- and no graphical comparison is 
provided between the two maps. 

 Tables 17 through 20, beginning on pages 57, reflect 
the 2016 NEM's Existing and 2021 Forecast 
scenarios only. 

9.5 Unlike the most recent NCP, the NEM 
update provides no demographic data 
on the DNL 60 contour, despite its 
ready accessibility in modelling output. 

This deprives the community of 
essential data to evaluate prospective 
local measures to supplement Federal 
mitigation programs. 

Federal guidelines establish the 65dB DNL contour as 
the limit for providing federal funding for noise 
mitigation. The 60dB DNL contour is available in this 
NEM update for reference purposes only and is 

included on the noise exposure maps. If required, 
demographic data for the DNL 60 contour could be 
provided locally after the maps are accepted.  
 
This NEM update was developed in accordance with 
the requirements for the development, submittal, and 

review of NEMs as stated in  title 14, Code of Federal 
Regulation (14CFR) Part150, subparts A and B and 
Appendix A.  See  http://www.ecfr.gov/cgi-bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=
true&node=pt14.3.150&rgn=div5     The development 

of the NEM was conducted in close coordination with 
the Community Noise Forum with multiple reviews 
throughout the process.     

9.6 There's no indication of verification and 
validation (V&V) of modeling results, 
indispensable to a robust analytical 
process. In the last full noise study, 
V&V was attained by live noise 
monitoring at numerous sites, which in 

fact prompted modification of several 
modeling assumptions to align more 
closely to observed results. Absent 
some similar validating step, it's difficult 
to treat these current results as 
credible. 

FAA requires the use of the AEDT model for 
calculating aircraft noise for the purpose of  the Part 
150 process.  The AEDT was developed under FAA 
oversight  and underwent significant testing and 
validation prior to its release.   
 

This NEM update was developed in accordance with 
the requirements for the development, submittal, and 
review of NEMs as stated in title 14, Code of Federal 
Regulation (14CFR) Part150, subparts A and B and 
Appendix A.  See  http://www.ecfr.gov/cgi -bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=

true&node=pt14.3.150&rgn=div5     The development 
of the NEM was conducted in close coordination with 
the Community Noise Forum with multiple reviews 
throughout the process.     
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10 Nancy Bowman-Denton Email 10.1 While the Louisville International Airport 
Draft Noise Exposure Map Update 
addresses many noise issues 
surrounding the Louisville International 
Airport, it does not address the 

concerns of the Beechmont area just 
west of the airport and south of the 
Waterson. 
 
The Beechmont concerns, as 
previously addressed to the bimonthly 

LRAA Community Noise Forum, are the 
ground noise and the engine run up 
noise prior to take off. This noise has 
noticeably increased since the 
construction of the new taxiway which 

necessitated the closure of Crittenen 
Drive. In addition, berms were removed 
during this construction, and although a 
wall was built further out between the 
airport and Beechmont, the top of this 
wall is three feet below the elevation of 

the tarmac of the new taxiway and 
existing runway. It was admitted at the 
Community Noise Forum that the wall 
was not built to be a noise buffer. 
Therefore, the result has been a 
taxiway built closer to the Beechmont 

neighborhood with no sound barriers 
between the airport and neighborhood. 

FAA mandates the use of the AEDT model for 
calculating noise for all phases of flight.  AEDT 
applies the take-off thrust appropriate for each aircraft 
type at the beginning of each take-off roll and 
therefore captures the noise difference that occurs 

when an aircraft's power settings transition from near 
idle to take-off trust.  
  
Manmade structures such as berms and walls are not 
modeled in AEDT and therefore do not impact the 
size of the contour in the Beechmont area.   

 
As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 

implement its Noise Compatibility Program (NCP) 
summarized in Section 2.  The federal guidelines 
establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 
more information regarding the NCP at Louisville 
International Airport, please contact the airport noise 

office at 502-363-8516. 

10.2 What we have suggested at the 

Community Forums over this past year, 
and what we would like this study and 
report to specifically address, are the 
ground and engine run up noise. There 
are no actual measurements taken to 

assess how loud and disturbing this 
noise is. Instead the current process is 
to feed data into an algorithm to 
produce the maps. Again, the problem 
with this process is that there is no 
actual measurement of any noise 

decibel levels in the Beechmont area. 
 
The failure to specifically measure 
noise decibel levels and to address the 
ground and engine run up noise leaves 
many neighborhoods such as 

FAA mandates the use of the AEDT model for 

calculating noise for all phases of flight.  AEDT 
applies the take-off thrust appropriate for each aircraft 
type at the beginning of each take-off roll and 
therefore captures the noise difference that occurs 
when an aircraft's power settings transition from near 

idle to take-off trust.  
  
Manmade structures such as berms and walls are not 
modeled in AEDT and therefore do not increase or 
decrease the size of the contour.   
 

The Part 150 process prohibits the use of noise 
monitoring data to refine the noise exposure contours 
generated by the AEDT.  Part 150 requires airports to 
use an FAA-approved noise model to calculate noise 
exposure for operations for the existing conditions 
and a five-year forecast cases (2016 and 2021 in this 
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Beechmont out of any consideration for 
the programs specifically created to 
mitigate some of the adverse affects of 
our airports. 

study).  As discussed in Chapter 4 of this NEM 
documentation, "real-life" data on SDF operations 
over a full calendar year, including nighttime/early 
morning, were used in developing the modeling 
inputs, including flight tracks, runway use, altitude 

profiles, fleet mix, and more.  
 
As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 

implement its Noise Compatibility Program (NCP) 
summarized in Section 2.  The federal guidelines 
establish the 65dB DNL contour as the limit for 
providing federal funding for noise mi tigation.   For 
more information regarding the NCP at Louisville 

International Airport, please contact the airport noise 
office at 502-363-8516. 

11 Richard May Letter 11.1 As a resident of Old Louisville, I think it 
is important to acknowledge that the 

noise pollution caused by UPS planes 
has an adverse effect on residents 
living in flight paths. The planes are too 
low and too frequent. The sound levels 
as measured by a few residents, 

including myself, range from 75 -100 
decibels indoors and as high as 110 
decibels outside. The planes 
sometimes come in every 4-6 minutes 
and this occurs regularly on nights from 
12pm to 5am. Many residents are 

unable to get a sound sleep due to the 
continuous overhead flights throughout 
the night. Currently, the noise is 
unbearable and with the proposed 
expansion that will triple the cargo 

capacity at the UPS Louisville hub, we 
have to address the noise pollution now 
before it worsens. 

The Part 150 process does not permit airports to use 
activity interference associated with individual aircraft 

operations or the frequency of individual operations 
during specific time periods as a basis for determining 
land-use compatibility. Also, Part 150 does not permit 
airports to use effects of aircraft operations other than 
noise for determining land-use compatibility.  As 

discussed in Chapter 4 of this NEM, the calculation of 
DNL does take into account the noise contribution of 
every aircraft operation that takes place over each 
entire analysis year, so times of frequent activity are 
considered.  As noted in Section 1.5 of this document, 
DNL accounts for the increased sensitivity to noise 

during the nighttime period, i.e., between 10 pm and 7 
am, by adding 10 decibels to all nightttime noise.  
This weighting is equivalent to considering the effect 
of each nighttime aircraft operation to be the same as 
10 identical daytime operations.                                                                                                                                                                                                                                                                                                                                

 
FAA mandates the use of the AEDT model for 
calculating noise for all phases of flight.  AEDT 
applies the take-off thrust appropriate for each aircraft 
type at the beginning of each take-off roll and 
therefore captures the noise difference that occurs 

when an aircraft's power settings transition from near 
idle to take-off trust.  
 
As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
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approved by the FAA, the LRAA will continue to 
implement its Noise Compatibility Program (NCP) 
summarized in Section 2.  The federal guidelines 
establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 

more information regarding the NCP at Louisville 
International Airport, please contact the airport noise 
office at 502-363-8516.                   

11.2 With the billions of dollars that UPS has 
invested in this facility, I sincerely doubt 

they are going to close up shop and 
move to Cincinnati, or anywhere else. 
Actually, residents welcome their 
success in Louisville, but we are asking 
them to recognize that the success and 

growth of their company will have a 
negative effect on their neighbors if they 
don't consider major sound reduction 
measures and we ask that they be 
respectful and work with us toward a 
mutually satisfying agreement. 

Comment noted. 
 

As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 
implement its Noise Compatibility Program (NCP) 

summarized in Section 2.  The federal guidelines 
establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 
more information regarding the NCP at Louisville 
International Airport, please contact the airport noise 
office at 502-363-8516.            

11.3 Recent studies by HMMH have 
produced maps showing areas affected 
by the airplane noise. The 2016 NEM 

Baseline DNL Contour shows Old 
Louisville as falling into the 60db zone 
which means we are not eligible for 
Federal assistance with sound proofing 
our homes. In April of this year, 
Governor Matt Bevin vetoed a bill that 

would allow residents in the 60db zone 
to get Federal assistance, so residents 
are being offered no help at all in 
insulating our homes from the UPS 
noise pollution. The fact that we are not 

included in the 65db is baffling. Anyone 
who lives in Old Louisville can tell you 
the noise levels are deafening at times. 
The DNL Contour is determined by 
averaging noise levels over a 24-hour 
period. I declare that to be an unfair 

way to assess the noise levels. 

The Part 150 process does not allow the use of 
single-event sound levels for determining land use 
compatibility; rather it requires the use of Day-Night 

Average Sound Level (DNL) metric.  It should be 
noted that the 'average' in DNL is decibel averaging, 
not simple arithmetic averaging.  Due to its 
logarithmic nature, DNL is primarily affected by the 
highest noise levels. 
 

As discussed in Chapter 3 of this NEM document, 
FAA's Part 150 guidelines specify that all land uses 
are compatible with aircraft noise below 65 DNL.  The 
FAA's threshold does not mean you are not affected 
by aircraft noise.  However, the FAA will only approve 

measures which reduce noncompatible land uses 
within the 65 DNL contour.  Those measures often 
provide "spillover" benefit to areas outside the 
contours. 
 
Part 150 does not permit airports to use activity 

interference associated with individual aircraft 
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Averaging out sound levels only 
obscures the reality of those living in a 
flight path and this method should be 
replaced with something connected to 
reality. Having your head held under 

running water is torture and so is being 
subjected to constant drips. Either 
method, it is still torture. 

operations or the frequency of individual operations 
during specific time periods as a basis for determining 
land-use compatibility. 
 
Part 150 does not permit airports to use effects of 

aircraft operations other than noise for determining 
land-use compatibility.  As discussed in Chapter 4 of 
this NEM, the calculation of DNL does take into 
account the noise contribution of every aircraft 
operation that takes place over each entire analysis 
year, so times of frequent activity are considered.  As 

noted in Section 1.5 of this document, DNL accounts 
for the increased sensitivity to noise during the 
nighttime period, i.e., between 10 pm and 7 am, by 
adding 10 decibels to all nightttime noise.  This 
weighting is equivalent to considering the effect of 

each nighttime aircraft operation to be the same as 10 
identical daytime operations. 
 
This NEM update was developed in accordance with 
the requirements for the development, submittal, and 
review of NEMs as stated in title 14, Code of Federal 

Regulation (14CFR) Part150, subparts A and B and 
Appendix A.  See  http://www.ecfr.gov/cgi-bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=
true&node=pt14.3.150&rgn=div5     The development 
of the NEM was conducted in close coordination with 
the Community Noise Forum with multiple reviews 

throughout the process.     
11.4 I want to state this strongly - if UPS is 

going to triple their capacity, it is safe to 

assume their profits will increase in 
correlation to that growth. Therefore, as 
good citizens and neighbors, they 
should invest some of this profit money 
into making sure that other lives are not 

diminished by their success. UPS 
should not be making greater profits 
while residents who live in their flight 
paths stand to lose so much. We lose 
not only a quality of life, but the 
potential loss of our property value.  

Subsequently, the city of Louisville will 
lose money from property taxation, as 
well. I would like to see UPS help 
residents in the 60db Contour by 
creating a fund that we can access by 
applying for sound abatement 

Comment noted.   
 

As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 
implement its Noise Compatibility Program (NCP) 

summarized in Section 2.  The federal guidelines 
establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 
more information regarding the NCP at Louisville 
International Airport, please contact the airport noise 
office at 502-363-8516.         
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assistance that we are not Federally 
eligible for. 
 
The growth of UPS can be a win-win 
situation for all if their growth is done 

not solely with the intent of increasing 
their profits. It has to be done with 
acknowledgement of their impact on the 
surrounding area and done with a plan 
that makes people's lives a priority 
equal to their profits.   

 
These comments are being submitted 
to accompany the Louisville 
lnterantional Airport Draft Noise 
Exposure Map to be submitted to the 

FAA. 
12 Ray Brundig Email 12.1 Please add this to the official record of 

public comments on airport noise. 
There are specific points to be raised 

about the Noise Exposure Map Update. 
Graphs in Appendix G of the SDF Noise 
Exposure Map Update show actual 
radar data plotted against measures 
such as altitude and true air speed 

compared to distance from start of take-
off roll. The radar data graphs start on 
page G-8 for the 757RR, on page G-23 
for the 76300, on page G-39 for the 
MD11, and on page G-54 for the 
MD11PW.   

 
The graphs compare standard altitude 
and speed profiles for AEDT and 
Boeing standards, since their purpose 
is to establish use of the Boeing profiles 

rather than the AEDT profiles. 
 
The radar data are consistently graphed 
starting at a distance of 10,000 feet 
from the start of the take-off roll. (This is 
approximate: the data appear about 

halfway between the origin axis and the 
20,000’ distance line).   
 
The graphs leave open the route and 
timing that led to the observed data. A 
flight, for example, could have circled 

The user-defined profiles included in the SDF NEM 
modeling were created collaboratively with Boeing, to 
address SDF-specific departures used by cargo 

operators at SDF.  The 757RR and 767300 profiles 
were adjusted to account for the use of “de-rate 
thrust” departure procedures which are utilized by 
cargo operators at SDF.  The MD11GE and MD11PW 
profiles were adjusted to account for the use of “ICAO 

A” style departure procedures that cargo operators at 
SDF indicate they use. 
  
In the figures showing “Comparison of Radar Data 
and Altitude Profiles” for each profile, the Y -axis is 
displayed using feet MSL, or mean sea-level altitude.  

Therefore, ground level is at approximately 500 ft. 
MSL for SDF.  Furthermore, the radar track data is cut 
off (or “clipped”) at the runway end for the sample 
shown.  This is required because of the quality and/or 
integrity of radar data close to the ground.  As the 

aircraft approaches ground level, radar data quality 
deteriorates due to ground reflection, building 
reflection, and terrain obstruction. 
 
It is important to note that the profiles used by AEDT 
for modeling calculations are not “clipped” in any way, 

and are shown by the solid lines in each of the 
altitude figures.  In these figures, the “clipped” radar 
data is for comparison purposes only.  It is also worth 
noting that Runway 17R/35L is approximately 11,887 
feet long. 
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within the 10,000’ perimeter while 
slowly gaining speed and altitude. It 
strikes me that this would have the 
desirable effect for the aircraft operators 
of reducing engine wear, and therefore 

cost. It also would have the undesirable 
effect for the surrounding residential 
areas of increasing the noise. The 
flights would be closer to the ground for 
a longer time. 
 

For example, please refer to the graph 
on page G-55, Comparison of Radar 
Data and Boeing-Developed Altitude 
Profiles for MD11PW. Radar data start 
at what appears to be 500’ in altitude 

and 10,000’ in distance. Most of flights 
being tracked rise with the profiles but 
are relatively lower in the nearer 
distances. Several, in fact, travel in a 
relatively flat line to distances of 
60,000’, indicating the flights were not 

much above 500’ even when they had 
traveled eleven miles from the airport. 
 
The actual data, then, seem to support 
the idea that reduced engine wear and 
lowered cost are valued by the LRAA 

and its users to an extent that is 
incompatible with the health and homes 
of the community. 

12.2 My wife and I have lived in Louisville’s 
Highlands since the mid 80’s and in our 
own home at 1718 Edgeland Avenue 
for most of that time. The noise from 
Louisville International Airport and from 

Bowman Field is noticeable, especially 
when the UPS flights are in the air. I 
note that our home is less than 20,000’ 
from the northern end of the eastern 
runway at Louisville International, and 
somewhat closer to Bowman field, 

which is also under LRAA control. 
 
I am concerned about the long term 
health effects of the noise and the 
general degradation of the environment 
and housing values in my neighborhood 

As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 
implement its Noise Compatibility Program (NCP) 

summarized in Section 2.  The federal guidelines 
establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 
more information regarding the NCP at Louisville 
International Airport, please contact the airport noise 
office at 502-363-8516.         

 
Environmental impacts other than noise are not 
covered in the NEM phase of the Part150 process.  
This NEM update was developed in accordance with 
the requirements for the development, submittal, and 
review of NEMs as stated in title 14, Code of Federal 
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and other areas inside the old city 
limits. It seems likely that conditions will 
worsen; the air carriers will pursue 
increased profits through increased 
traffic and it is unlikely their concern for 

the community will offset that pursuit. 
Further, new technologies being 
deployed in air transportation promise 
greater efficiencies in takeoffs and 
landings and that will open more slots 
for scheduling. 

 
My conclusion is that the degradation of 
our health and home are considered a 
cost of business to the LRAA and its 
users. 

Regulation (14CFR) Part150, subparts A and B and 
Appendix A.  See  http://www.ecfr.gov/cgi -bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=
true&node=pt14.3.150&rgn=div5     The development 
of the NEM was conducted in close coordination with 

the Community Noise Forum with multiple reviews 
throughout the process.    

13 G. David Pearl, Jr. Letter 13.1 Re: Noise Exposure Map 
 
Thank you for the opportunity to review 
the updated Noise Exposure Map for 

the Louisville International Airport with 
Louisville Regional Airport Authority 
members. It was good to see the detail 
and the metrics for determining 
exposure. I also appreciated the 

feedback and guidance you and others 
there gave individuals during the 
review. 

LRAA appreciates this recognition of its efforts and of 
all stakeholders to participate in the Part 150 process. 

13.2 As you may remember, I have spoken 
on the phone with you several times 
regarding noise in the city of Lynnview. 
I understand the need to follow 
established logistics to determine the 
span of responsibility for the Airport 

Authority. However, the residents of 
Lynnview do feel a bit cheated by the 
latest revision of the map. We 
understand logistically that if air traffic 
patterns are as presented, then noise 
patterns equally should follow suit. I 

agree that complicated algorithms 
measure with accuracy noise, given a 
set of proven factors. We accept the 
results of the resent study but we would 
like to know if there was any effort to 

determine if residual noise could flow 
past the established boundaries, 
specifically east of the airport. We 

As discussed in Chapter 4 of this NEM 
documentation, "real-life" data on operations over a 
full calendar year, including nighttime/early morning 
periods, were used in developing the modeling inputs, 
including flight tracks, runway use, altitude profiles, 
fleet mix, and more.  

 
As stated on page 3 of the NEM document, the 
purpose of this project is to update the noise 
exposure maps (NEMs).  Once the NEMs are 
approved by the FAA, the LRAA will continue to 
implement its Noise Compatibility Program (NCP) 

summarized in Section 2.  The federal guidelines 
establish the 65dB DNL contour as the limit for 
providing federal funding for noise mitigation.   For 
more information regarding the NCP at Louisville 
International Airport, please contact the airport noise 

office at 502-363-8516.         
 
This NEM update was developed in accordance with 
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would welcome future studies in our 
neighborhood, especially at times when 
UPS operations are in full swing in the 
early morning hours of 3 a.m. until 7:00 
a.m. 

the requirements for the development, submittal, and 
review of NEMs as stated in title 14, Code of Federal 
Regulation (14CFR) Part150, subparts A and B and 
Appendix A.  See  http://www.ecfr.gov/cgi -bin/text-
idx?SID=7213b40adfb88527e96a68909a9ae15f&mc=

true&node=pt14.3.150&rgn=div5     The development 
of the NEM was conducted in close coordination with 
the Community Noise Forum with multiple reviews 
throughout the process.     

13.3 Additionally, it appears that the Air 
National Guard, has increased 

operational activity during weekend 
hours, specifically 7:00 a.m. until 10:00 
a.m. on Saturday and Sunday. 

As mentioned on page 37 of the NEM document, 
operations by the Kentucky Air National Guard C-130 

aircraft were included in the NEM modeling. 

13.4 Also, we would like to know if there is 
any data, regarding ground level noise 
that is captured not as a result of air 
traffic, but on the ground traffic like 
taxiing to and from the terminals etc. 

Start of take-off roll was included while taxi operations 
were not included in the NEM modeling. Customarily 
aircraft taxi operations are not included in Part 150 
modeling since they do not result in DNL contour 
changes beyond the airport property boundry.  

13.5 Does the data include private air traffic  
that is part of the smaller aviation 
destination within the airport area? 

As shown in Table 5 of the NEM document, arrivals 
and departures of "General Aviation" aircraft were 
included in the NEM modeling. The modeling does 
not include overflights by aircraft not arriving or 

departing SDF.   
13.6 Lynnview in January, 2017 will have 3 

new members on our city council. As 

such we would welcome the opportunity 
for one of those members to be an 
active member of the Airport Neighbors 
Alliance, and possibly a member of any 
other board or activity associated with 

future noise related studies. 
 
Again, I want to thank you for your time 
and for your personal commitment to 
our community. 

We will notify the Airport Neighbors Alliance of your 
interest in participation in the organization.   
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1

Slattery, Bob

From: Ray Brundige <brundige@iglou.com>
Sent: Monday, December 05, 2016 2:32 PM
To: Slattery, Bob
Subject: Noise / Environmental Programs Comments

Please add this to the official record of public comments on airport noise. 

There are specific points to be raised about the Noise Exposure Map Update. 

Graphs in Appendix G of the SDF Noise Exposure Map Update show actual radar data plotted 
against measures such as altitude and true air speed compared to distance from start of take-off 
roll. The radar data graphs start on page G-8 for the 757RR, on page G-23 for the 76300, on page 
G-39 for the MD11, and on page G-54 for the MD11PW. 

The graphs compare standard altitude and speed profiles for AEDT and Boeing standards, since 
their purpose is to establish use of the Boeing profiles rather than the AEDT profiles. 

The radar data are consistently graphed starting at a distance of 10,000 feet from the start of the 
take-off roll. (This is approximate: the data appear about halfway between the origin axis and the 
20,000’ distance line). 

The graphs leave open the route and timing that led to the observed data. A flight, for example, 
could have circled within the 10,000’ perimeter while slowly gaining speed and altitude. It strikes 
me that this would have the desirable effect for the aircraft operators of reducing engine wear, and 
therefore cost. It also would have the undesirable effect for the surrounding residential areas of 
increasing the noise. The flights would be closer to the ground for a longer time. 

For example, please refer to the graph on page G-55, Comparison of Radar Data and Boeing-
Developed Altitude Profiles for MD11PW. Radar data start at what appears to be 500’ in altitude 
and 10,000’ in distance. Most of flights being tracked rise with the profiles but are relatively lower 
in the nearer distances. Several, in fact, travel in a relatively flat line to distances of 60,000’, 
indicating the flights were not much above 500’ even when they had traveled eleven miles from 
the airport.  

The actual data, then, seem to support the idea that reduced engine wear and lowered cost are 
valued by the LRAA and its users to an extent that is incompatible with the health and homes of 
the community. 

My wife and I have lived in Louisville’s Highlands since the mid 80’s and in our own home at 1718 
Edgeland Avenue for most of that time. The noise from Louisville International Airport and from 
Bowman Field is noticeable, especially when the UPS flights are in the air. I note that our home is 
less than 20,000’ from the northern end of the eastern runway at Louisville International, and 
somewhat closer to Bowman field, which is also under LRAA control. 

I am concerned about the long term health effects of the noise and the general degradation of the 
environment and housing values in my neighborhood and other areas inside the old city limits. It 
seems likely that conditions will worsen; the air  carriers will pursue increased profits through 
increased traffic and it is unlikely their concern for the community will offset that pursuit. Further, 
new technologies being deployed in air transportation promise greater efficiencies in takeoffs and 
landings and that will open more slots for scheduling. 
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My conclusion is that the degradation of our health and home are considered a cost of business to 
the LRAA and its users. 

- Ray Brundige 

 
 502-451-7165 (Home) 
 502-445-5379 (Mobile) 
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