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



Forward MRI Noise Exposure Map Update

Appendices

vi December 2013

.

This page intentionally left blank



Contents MRI Noise Exposure Map Update

Appendices

Municipality of Anchorage vii

Contents

Appendix A Introduction to Noise Evaluation............................................................................... A-1

A.1 Introduction to Noise Terminology................................................................................................................A-1
A.2 Effects of Weather on Outdoor Sound Propagation .......................................................................................A-8
A.3 The Effects of Aircraft Noise on People ......................................................................................................A-10
A.4 Community Annoyance ...............................................................................................................................A-12
A.5 Land Use Compatibility ...............................................................................................................................A-14

Appendix B FAA Notification of Compliance for 1988 Noise Exposure Maps........................... B-1

Appendix C Documentation for Noise Abatement Program........................................................ C-1

C.1 Fly Friendly Guidelines..................................................................................................................................C-1
C.2 Merrill Field ATC Tower Letter to Airmen No. 11-01, “Runway 7/25 Traffic Pattern at Merrill

Field”..............................................................................................................................................................C-2
C.3 MRI Letter to Pilots, “Help Reduce Aircraft Noise”, June 7, 2010 ...............................................................C-3

Appendix D Noise Measurements .................................................................................................. D-1

D.1 Site 1: On Airport at West End of Runway 7/25............................................................................................D-2
D.2 Site 2: 1200 Block of Medfra St. Fairview.....................................................................................................D-4
D.3 Site 3: 900 Block of E. 9th Ave. Fairview ......................................................................................................D-6
D.4 Site 4: 1500 Block of Nelchina St. Fairview..................................................................................................D-7
D.5 Site 5: 1400 Block of Garden St. Airport Heights..........................................................................................D-8
D.6 Site 6: 2400 Block of Sprucewood St. Rogers Park .......................................................................................D-9
D.7 Site 7: 600 Block of E. 3rd Ave. ...................................................................................................................D-10

Appendix E Master Plan Forecast of Aviation Activity and FAA Approval.................................E-1

Appendix F Nonstandard Modeling Substitution Request Letter................................................F-1

Appendix G FAA Record of Approval of Nonstandard Modeling Substitutions........................ G-1

Appendix H Flight Track Routes and Procedures ........................................................................ H-1

Appendix I Public Outreach Workshops/Meetings April - June 2012 ......................................... I-1

I.1 Newsletter April 2012 ..................................................................................................................................... I-1
I.2 Presentation May 2012.................................................................................................................................... I-5
I.3 Flyer Notice for June 7, 2012 Workshop ...................................................................................................... I-10
I.4 Presentation to Fairview Noise Exposure Plan Workshop, June 6, 2012 and Noise Exposure Plan

Workshop, June 7, 2012................................................................................................................................ I-11
I.5 Handout for Public Workshops May – June 2012......................................................................................... I-21
I.6 Public Workshop Sign-in Sheets – June 6 & 7 2012..................................................................................... I-26
I.7 Comments Received at or Immediately Following Public Workshops June 2012........................................ I-29

Appendix J Public Outreach and Review 2013..............................................................................J-1

J.1 Merrill Field Bulletin September 2013 ........................................................................................................... J-1
J.2 Newsletter October 2013................................................................................................................................. J-5
J.3 Presentation October 2013 .............................................................................................................................. J-9
J.4 Noise Handouts for October 2013 Meetings/Workshop ............................................................................... J-27
J.5 NEM Update Display Boards for Public Workshop October 2013............................................................... J-31
J.6 Airport Advisory Group Meeting October 21, 2013 Sign-in Sheets ............................................................. J-35
J.7 Fairview Community Meeting October 21, 2013 Sign-in Sheet ................................................................... J-38
J.8 Public Workshop October 22, 2013 Sign-in Sheets ...................................................................................... J-39



Contents MRI Noise Exposure Map Update

Appendices

viii December 2013

.

J.9 Public Comments Received during Comment Period or at Public Meetings/Workshop, October 2013....... J-42

This page intentionally left blank



Appendix A

Introduction to Noise Evaluation

MRI Noise Exposure Map Update

Appendices

Municipality of Anchorage A-1

Appendix A Introduction to Noise Evaluation

This appendix introduces the acoustic metrics that provide a basis for evaluating and understanding a
broad range of noise situations. Understanding these fundamental terms or metrics is helpful in
explaining and comprehending the noise environment around an airport.

Noise is a complex physical quantity. To provide a basic reference, this appendix provides an
introduction to fundamentals of acoustics and noise terminology (Section A.1), the effects of weather on
outdoor sound propagation (Section A.2), and the effects of aircraft noise on people (Section A.3).

A.1 Introduction to Noise Terminology

To assist reviewers in interpreting the complex noise metrics used in evaluating airport noise, this
appendix introduces the following acoustical descriptors of noise, roughly in increasing degree of
complexity:

Decibel, dB
A-Weighted Decibel
Maximum A-Weighted Sound Level, Lmax
Sound Exposure Level, SEL
Equivalent A-Weighted Sound Level, Leq
Day-Night Average Sound Level, DNL or Ldn

A.1.1 Decibel, dB

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

Our ears are sensitive to a wide range of sound pressures. Although the loudest sounds that we hear
without pain have about one million times more energy than the quietest sounds we hear, our ears are
incapable of detecting small differences among these pressures. Thus, to better match how we hear this
sound energy, we compress the total range of sound pressures to a more meaningful range by introducing
the concept of sound pressure level.

Sound pressure levels (SPL) are measured in decibels (or dB). SPL, as shown in the equation below, is a
logarithmic quantity reflecting the ratio of the two pressures, the numerator being the pressure of the
sound source of interest (Psource), and the denominator being a reference pressure (Preference), which is the
quietest sound we can hear:

Sound Pressure Level (SPL) = 20 dB
P

P
Log

reference

source














*

The logarithmic conversion of sound pressure to SPL means that the quietest sound that we can hear (the
reference pressure) has a sound pressure level of about 0 dB, while the loudest sounds that we hear
without pain have sound pressure levels of about 120 dB. Most sounds in our day-to-day environment
have sound pressure levels on the order of 30 to 100 dB.

Because decibels are logarithmic quantities, combining decibels is unlike common arithmetic. For
example, if two sound sources each produce 100 dB operating individually and they are then operated
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together, they produce 103 dB -- not the 200 decibels we might expect. Four 100-dB sources operating
simultaneously produce another three decibels of noise, resulting in a total SPL of 106 dB. For every
doubling of the number of equal sources, the SPL goes up another three decibels. A tenfold increase in
the number of sources makes the sound pressure level increase 10 dB.

If one noise source is much louder than another, the two sources operating together will produce virtually
the same SPL (and sound to our ears) that the louder source would produce alone. For example, a 100 dB
source plus an 80 dB source produce approximately 100 dB of noise when operating together (actually,
100.04 dB). The louder source "masks" the quieter one. But if the quieter source gets louder, it will have
an increasing effect on the total SPL such that, when the two sources are equal, as described above, they
produce a level three decibels above the sound of either one by itself.

People hear changes in sound level according to the following rules of thumb: (1) a 6 to 10 dB increase in
the sound pressure level is sometime described to be about a doubling of loudness, and (2) changes in
SPL of less than about three decibels are not readily detectable outside of a laboratory environment.

A.1.2 A-Weighted Decibel

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

When analyzing the total noise of any source, acousticians often break the noise into frequency
components (or bands) to determine how much is low-frequency noise, how much is middle-frequency
noise, and how much is high-frequency noise. This breakdown is important for two reasons:

 Our ear is better equipped to hear mid and high frequencies and is less sensitive to lower
frequencies. Thus, we find mid- and high-frequency noise more annoying.

 Engineering solutions to a noise problem are different for different frequency ranges. Low-
frequency noise is generally harder to control.

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

The "A" filter (or “A weighting”) does this best for most environmental noise sources. A-weighted sound
levels are measured in decibels, just like unweighted. To avoid ambiguity, A-weighted sound levels
should be identified as such (e.g. "an A-weighted sound level of 85 dB") or stated up front that all noise
levels presented in this document are A-weighted unless otherwise specified (as in this study).

Government agencies in the U.S (and most governments worldwide) recommend or require the use of A-
weighted sound levels for measuring, modeling, describing, and assessing aircraft sound levels (and
sound levels from most other transportation and environmental sources).

Figure A-1depicts A-weighting adjustments to sound from approximately 20 Hz to 10,000 Hz.
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Figure A-1 A-Weighting Frequency Response
Source: HMMH

The A-weighted filter significantly de-emphasizes those parts of the total noise at lower and higher
frequencies (below about 500 Hz and above about 10,000 Hz) where we do not hear as well. The filter
has very little effect, or is nearly "flat", in the middle range of frequencies between 500 and 10,000 Hz
where we hear quite easily. Because this filter generally matches our ears' sensitivity, sounds having
higher A-weighted sound levels are usually judged to be louder than those with lower A-weighted sound
levels. It is for this reason that acousticians normally use A-weighted sound levels to evaluate
environmental noise sources.

Figure A-2 depicts representative sound levels for a variety of common sounds.

Figure A-2 Representative Sound Levels
Source: HMMH
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A.1.3 Maximum Sound Level, Lmax

An additional dimension to environmental noise is that noise levels vary with time. For example, the
sound level increases as an aircraft approaches, then falls and blends into the background as the aircraft
recedes into the distance (though even the background varies as birds chirp, the wind blows, or a vehicle
passes by). This is illustrated in Figure A-3.

Figure A-3 Variation in the Sound Level over Time
Source: HMMH

Because of this variation, it is often convenient to describe a particular noise "event" by its maximum
sound level, abbreviated as Lmax. In Figure A-3 the Lmax is approximately 102.5 dB.

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

A.1.4 Sound Exposure Level, SEL

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

Figure A-4 depicts this compression.
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Figure A-4 Graphical Depiction of Sound Exposure Level
Source: HMMH

Note that because SEL is normalized to one second, it almost always will be a higher value than the
event’s Lmax. In fact, for most aircraft flyovers, SEL is on the order of 5 to 12 dB higher than Lmax.
SEL provides a basis for comparing noise events that generally match our impression of their overall
“noisiness,” including the effects of both duration and level; the higher the SEL, the more annoying a
noise event is likely to be.

A.1.5 Equivalent Sound Level, Leq

The Equivalent Sound Level, abbreviated Leq, is a measure of the exposure resulting from the
accumulation of sound levels over a particular period of interest; e.g., an hour, an eight-hour school day,
nighttime, or a full 24-hour day. The applicable period should always be identified or clearly understood
when discussing the metric.

Leq may be thought of as a constant sound level over the period of interest that contains as much sound
energy as the actual varying level. It is a way of assigning a single number to a time-varying sound level.
This is illustrated in Figure A-5.

Figure A-5 Example of a One-Minute Equivalent Sound Level
Source: HMMH

In airport noise applications, Leq is often presented for consecutive one-hour periods to illustrate how the
hourly noise dose rises and falls throughout a 24-hour period as well as how certain hours may be
significantly affected by only a few loud aircraft.
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A.1.6 Day-Night Average Sound Level, DNL or Ldn

The previous sections address noise measures that account for short term fluctuations in levels as sound
sources come and go affecting the overall noise environment. The FAA requires that airports use a more
complex measure of noise exposure than either a single, peak event metric (Lmax) or a single event total
energy metric (SEL). Therefore, the Day-Night Average Sound Level (DNL or Ldn) was developed to
represent a 24-hour noise dose. DNL is essentially equal to the 24-hour Leq, with one important
adjustment: noise occurring at night – from 10 pm through 7 am – is “factored up.” The factoring up can
be made in one of two ways:

 Weighting, by counting each nighttime noise contribution 10 times; e.g., if DNL is calculated by
summing the SEL of aircraft operations over a 24-hour period, each nighttime operation is
represented by 10 identical daytime operations.

 Penalizing, by adding 10 dB to all nighttime noise contributions; e.g., if DNL is calculated from
the SEL of aircraft operations occurring over a 24-hour period, 10 dB are added to the SEL values
for nighttime operations.

The 10 dB adjustment accounts for our greater sensitivity to nighttime noise and the fact lower ambient
levels at night tend to make noise events, such as aircraft flyovers, more intrusive.

Figure A-6 depicts this adjustment graphically.

Figure A-6 Example of a Day-Night Average Sound Level Calculation
Source: HMMH

Most aircraft noise studies use computer-generated estimates of DNL, determined by adding up the
energy from the SELs for each event, with the 10 dB adjustment applied to night operations. Computed
values of DNL are often depicted as noise contours reflecting lines of equal exposure around an airport
(much as topographic maps indicate contours of equal elevation). The contours usually reflect long-term
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(annual average) operating conditions, taking into account the average flights per day, how often each
runway is used throughout the year, and where over the surrounding communities aircraft normally fly.
Alternative time frames may also be helpful in understanding shorter term aspects of a noise environment.

Why is DNL used to describe noise around airports? The U.S. Environmental Protection Agency
identified DNL as the most appropriate measure of evaluating airport noise based on the following
considerations:

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

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

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

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

 The measure should be closely related to existing methods currently in use.
 The single measure of noise at a given location should be predictable, within an acceptable

tolerance, from knowledge of the physical events producing the noise.
 The measure should lend itself to small, simple monitors which can be left unattended in public

areas for long periods of time.

Representative values of DNL range from a low of 40 to 45 dB in extremely quiet, isolated locations, to
highs of 80 or 85 dB immediately adjacent to a busy truck route. DNL would typically be in the range of
50 to 55 dB in a quiet residential community and 60 to 65 dB in an urban residential neighborhood.
Figure A-7 presents representative outdoor DNL values measured at various U.S. locations.
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Figure A-7 Examples of Measured Day-Night Average Sound Levels
Source: USEPA 1974, p.14.

A.2 Effects of Weather on Outdoor Sound Propagation

Atmospheric effects that can influence the propagation of sound include (in roughly increasing order of
importance) humidity and precipitation, temperature and wind gradients, and turbulence (or gustiness).
The effects of wind, and in particular, of turbulence, generally are of more importance than other factors,
however, the importance of temperature gradients is enhanced under calm wind conditions, and, under
unusual conditions, can be extreme. Attenuation caused by humidity is generally of small relative
importance to the other effects.

Influence of Humidity and Precipitation

In general, humidity and precipitation have little effect on the propagation of sound. Attenuation due to
humidity only becomes important with high-frequency noise under fairly calm wind conditions. Rain,
snow, and fog also have little, if any noticeable effect on sound propagation. A substantial body of
empirical data supports these conclusions1.

1Ingard, Uno. “A Review of the Influence of Meteorological conditions on Sound Propagation,” Journal of the Acoustical
Society of America, Vol. 25, No. 3, May 1953, p. 407.
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Influence of Temperature

The velocity of sound in the atmosphere is dependent upon the air temperature2, and if the temperature
varies at different heights above the ground, the sound will travel in curved paths rather than straight
lines. Normally, during the daytime, the temperature decreases with increasing height; this condition,
characterized by a negative temperature gradient, is known as temperature lapse. In temperature lapse
conditions, sound waves are refracted upwards and an acoustical shadow zone may exist at some distance
from the noise source.

Under certain weather conditions, a layer of cool air may be trapped beneath a layer of warmer air. This
condition, known as a temperature inversion, is prevalent throughout many regions in the evening, at
night, and early in the morning when heat absorbed by the ground during the day is released into the night
sky through radiation3. The effect of an inversion is just the opposite of lapse conditions; sound
propagating through the atmosphere refracts downward. Under inversion conditions, no shadow zones can
be formed, and, barring effects due to terrain or other obstructions, sound levels at observer locations are
not affected.

Often, however, the downward refraction caused by temperature inversions allows sound rays with
originally upward-sloping paths to bypass obstructions and ground effects. As a result, audibility of
distant sounds is often somewhat better at night (during the most common time for temperature
inversions) than in the daytime4. Under extreme conditions, one study found that noise from ground-borne
aircraft may be amplified 15 to 20 dB by a temperature inversion. In a similar study, noise caused by an
aircraft on the ground registered a higher level at an observer location 1.8 miles away than at a second
observer location only 0.2 miles from the aircraft5.

Influence of Wind

Just as there is a temperature gradient in the atmosphere, there is also a wind gradient; typically, higher
wind speeds exist at greater heights above the ground. The wind gradient affects sound propagation
similarly to the temperature gradient by causing upward or downward refraction of sound. Because
temperature is a scalar quantity (i.e., described by magnitude alone with no regard for direction), the
refraction of sound caused by variations in the vertical gradient is the same in all horizontal (compass)
directions6. Wind, on the other hand, is a vector quantity (described by both magnitude and direction) and
affects sound propagation differently in various directions. Wind results in downward refraction
downwind and upward refraction upwind with a shadow zone formed in the upwind direction. Receivers
in a predominately downwind direction will experience higher sound levels, and those upwind will
experience lower sound levels. Sound propagating perpendicular to the wind direction will not be
affected.

2In dry air, the approximate velocity of sound can be obtained from the relationship:
c = 331 + 0.6Tc (c in meters per second, Tc in degrees Celsius). Pierce, Allan D., Acoustics: An Introduction to its Physical
Principles and Applications. McGraw-Hill. 1981. p. 29.
3Embleton, T.F.W., G.J. Thiessen, and J.E. Piercy, “Propagation in an inversion and reflections at the ground,” Journal of the
Acoustical Society of America, Vol. 59, No. 2, February 1976, p. 278.
4Ingard, p. 407.
5Dickinson, P.J., “Temperature Inversion Effects on Aircraft Noise Propagation,” (Letters to the Editor) Journal of Sound and
Vibration. Vol. 47, No. 3, 1976, p. 442.
6Piercy, J.E. and T.F.W. Embleton, “Review of noise propagation in the atmosphere,” Journal of the Acoustical Society of
America, Vol. 61, No. 6, June 1977, p. 141.
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The refraction caused by vertical gradients of wind is additive to the refraction due to temperature
gradients7. One study suggests that for frequencies greater than 500 Hz, the combined effects of these
gradients tends towards two extreme values: approximately 0 dB in conditions of downward refraction
(inversion or downwind propagation) and -20 dB in upward refraction conditions (lapse or upwind
propagation). At lower frequencies, the effects of refraction due to wind and temperature gradients are
less pronounced8.

The preceding discussion of the influence of wind is somewhat idealized due to the assumption of laminar
conditions (i.e., the assumption of no turbulence). In reality, a wind is generally “gusty,” and sound levels
heard at remote receiver locations will fluctuate with gustiness. In addition, gustiness can cause
considerable attenuation of sound through the effects of eddies traveling with the wind. The attenuation
due to eddies is essentially the same in all directions, with or against the flow of the wind, and can often
mask the refractive effects discussed above9.

A.3 The Effects of Aircraft Noise on People

To residents around airports, aircraft noise can be an annoyance and a nuisance. It can interfere with
conversation and listening to television, it can disrupt classroom activities in schools, and it can disrupt
sleep. Relating these effects to specific noise metrics helps in the understanding of how and why people
react to their noise environment.

A.3.1 Speech interference

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

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

One implication of the relationships in Figure A-8 is that for typical communication distances of 3 or 4
feet (1 to 1.5 meters), acceptable outdoor conversations can be carried on in a normal voice as long as the
background noise outdoors is less than about 65 dB. If the noise exceeds this level, as might occur when

7Piercy and Embleton, p. 1412. Note, in addition, that as a result of the scalar nature of temperature and the vector nature of
wind, the following is true: under lapse conditions, the refractive effects of wind and temperature add in the upwind direction and
cancel each other in the downwind direction. Under inversion conditions, the opposite is true.
8Piercy and Embleton, p. 1413.
9Ingard, pp. 409-410.
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an aircraft passes overhead, intelligibility would be lost unless vocal effort increased or communication
distance decreased.

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

Figure A-8 Outdoor Speech Intelligibility
Source: United States Environmental Protection Agency, Information on Levels of Environmental Noise Requisite

to Protect Public Health and Welfare with an Adequate Margin of Safety, March 1974, p. D-5

.

A.3.2 Sleep interference

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

Figure A-9 shows a summary of findings on the topic.
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Figure A-9 Recommended Sleep Disturbance Dose-Response Relationship
Source: Federal Interagency Committee on Aviation Noise (FICAN), “Effects of Aviation Noise on Awakenings

from Sleep”, June 1997, page 5

.

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

A.4 Community Annoyance

Numerous psychoacoustic surveys provide substantial evidence that individual reactions to noise vary
widely for a given noise exposure level. However, since the early 1970’s, researchers have determined
(and subsequently confirmed) that a community’s aggregate response is generally predictable and relates
reasonably well to measures of cumulative noise exposure such as DNL.

Figure A-10 shows the widely recognized relationship between environmental noise and the percentage of
people “highly annoyed,” with annoyance being the key indicator of community response usually cited in
this body of research.
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Figure A-10 Percentage of People Highly Annoyed
Source: Federal Interagency Committee on Noise, Vol. 2, Technical Report. "Federal Agency Review of Selected

Airport Noise Analysis Issues". August 1992. (From data provided by USAF Armstrong Laboratory). pp. 3-6.

Based on data from 18 surveys conducted worldwide, the curve indicates that at levels as low as DNL 55
dB, something on the order of 3 to 4 percent of the persons would be highly annoyed, whereas this
percentage of persons annoyed increases more rapidly as exposure increases above DNL 65 dB.

Separate work by the EPA has shown that overall community reaction to a noise environment is also
dependent on DNL. This relationship is shown in Figure A-11. Levels have been normalized to the same
set of exposure conditions to permit valid comparisons between ambient noise environments. Data
summarized in Figure A-11 suggest that little reaction would be expected for intrusive noise levels five
decibels below the ambient, while widespread complaints can be expected as intruding noise exceeds
background levels by about five decibels. Vigorous action is likely when the background is exceeded by
20 dB.
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Figure A-11 Community Reaction as a Function of Normalized Outdoor DNL
Source: U.S. EPA, “Community Noise,” NTID300.3, December 1971, derived from Figure 25, page 63.

A.5 Land Use Compatibility

The Federal Aviation Administration Part 150 Airport Noise Compatibility Planning guidelines provide
the following:

1. A basis for comparing existing noise conditions to the effects of noise abatement procedures
and/or forecast changes in airport activity.

2. A quantitative basis for identifying potential noise impacts.

Both of these functions require the application of objective criteria for evaluating noise impacts. 14 CFR
Part 150 provides the FAA's recommended guidelines for noise-land use compatibility evaluation. Table
A-1 reproduces the FAA guidelines.

These guidelines represent a compilation of the results of extensive scientific research into noise-related
activity interference and attitudinal response. However, reviewers should recognize the highly subjective
nature of response to noise, and that special circumstances can affect individuals' tolerance. For example,
a high non-aircraft background noise level can reduce the significance of aircraft noise, such as in areas
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constantly exposed to relatively high levels of traffic noise. Alternatively, residents of areas with
unusually low background levels may find relatively low levels of aircraft noise annoying.

Response may also be affected by expectation and experience. People may get used to a level of
exposure that guidelines indicate may be unacceptable, and changes in exposure may generate response
that is far greater than that which the guidelines might suggest.

The cumulative nature of DNL means that the same level of noise exposure can be achieved in an
essentially infinite number of ways. For example, a reduction in a small number of relatively noisy
operations may be counterbalanced by a much greater increase in the number of relatively quiet flights,
with no net change in DNL. Residents of the area may be highly annoyed by the increased frequency of
operations, despite the seeming maintenance of the noise status quo.

With these cautions in mind, the Part 150 guidelines can be applied to the DNL contours to identify the
potential types, degrees and locations of incompatibility. Measurement of the land areas involved can
provide a quantitative measure of impact that allows a comparison of at least the gross effects of existing
or forecast operations.

14 CFR Part 150 guidelines indicate that all land uses normally are compatible with aircraft noise at
exposure levels below 65 DNL. This limit is supported in a formal way by standards adopted by the U.
S. Department of Housing and Urban Development (HUD). The HUD standards address whether sites
are eligible for Federal funding support. These standards, set forth in Part 51 of the Code of Federal
Regulations, define areas with DNL exposure not exceeding 65 dB as acceptable for funding. Areas
exposed to noise levels between DNL 65 and 75 are "normally unacceptable," and require special
abatement measures and review. Those at 75 and above are "unacceptable" except under very limited
circumstances.

14 CFR Part 150 permits airports and local land use control jurisdictions to adopt land use compatibility
criteria that differ from the guidelines reproduced in Table A-1.
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Table A-1 14 CFR Part 150 Noise / Land Use Compatibility Guidelines
Source: 14 CFR Part 150, Appendix A, Table 1

Yearly Day-Night Average Sound Level, DNL, in Decibels

(Key and notes on following page)

Land Use <65 65-70 70-75 75-80 80-85 >85

Residential Use

Residential other than mobile homes and transient

lodgings Y N(1) N(1) N N N

Mobile home park Y N N N N N

Transient lodgings Y N(1) N(1) N(1) N N

Public Use

Schools Y N(1) N(1) N N N

Hospitals and nursing homes Y 25 30 N N N

Churches, auditoriums, and concert halls Y 25 30 N N N

Governmental services Y Y 25 30 N N

Transportation Y Y Y(2) Y(3) Y(4) Y(4)

Parking Y Y Y(2) Y(3) Y(4) N

Commercial Use

Offices, business and professional Y Y 25 30 N N

Wholesale and retail--building materials, hardware and

farm equipment Y Y Y(2) Y(3) Y(4) N

Retail trade--general Y Y Y(2) Y(3) Y(4) N

Utilities Y Y Y(2) Y(3) Y(4) N

Communication Y Y 25 30 N N

Manufacturing and Production

Manufacturing general Y Y Y(2) Y(3) Y(4) N

Photographic and optical Y Y 25 30 N N

Agriculture (except livestock) and forestry Y Y(6) Y(7) Y(8) Y(8) Y(8)

Livestock farming and breeding Y Y(6) Y(7) N N N

Mining and fishing, resource production and extraction Y Y Y Y Y Y

Recreational

Outdoor sports arenas and spectator sports Y Y(5) Y(5) N N N

Outdoor music shells, amphitheaters Y N N N N N

Nature exhibits and zoos Y Y N N N N

Amusements, parks, resorts and camps Y Y Y N N N

Golf courses, riding stables, and water recreation Y Y 25 30 N N
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Key to Table A-1

SLUCM: Standard Land Use Coding Manual.

Y (Yes): Land use and related structures compatible without restrictions.

N (No): Land use and related structures are not compatible and should be prohibited.

NLR: Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of noise attenuation into the design and

construction of the structure.

25, 30, or 35: Land use and related structures generally compatible; measures to achieve NLR of 25, 30, or 35 dB must be

incorporated into design and construction of structure.

Notes for Table A-1

The designations contained in this table do not constitute a Federal determination that any use of land covered by the program is

acceptable or unacceptable under Federal, State, or local law. The responsibility for determining the acceptable and permissible

land uses and the relationship between specific properties and specific noise contours rests with the local authorities. FAA

determinations under Part 150 are not intended to substitute federally determined land uses for those determined to be appropriate

by local authorities in response to locally determined needs and values in achieving noise compatible land uses.

1) Where the community determines that residential or school uses must be allowed, measures to achieve outdoor to

indoor Noise Level Reduction (NLR) of at least 25 dB and 30 dB should be incorporated into building codes and be

considered in individual approvals. Normal residential construction can be expected to provide a NLR of 20 dB, thus,

the reduction requirements are often started as 5, 10, or 15 dB over standard construction and normally assume

mechanical ventilation and closed windows year round. However, the use of NLR criteria will not eliminate outdoor

noise problems.

2) Measures to achieve NLR of 25 dB must be incorporated into the design and construction of portions of these buildings

where the public is received, office areas, noise sensitive areas or where the normal noise level is low.

3) Measures to achieve NLR of 30 dB must be incorporated into the design and construction of portions of these buildings

where the public is received, office areas, noise sensitive areas or where the normal noise level is low.

4) Measures to achieve NLR of 35 dB must be incorporated into the design and construction of portions of these buildings

where the public is received, office areas, noise sensitive areas or where the normal noise level is low.

5) Land use compatible provided special sound reinforcement systems are installed.

6) Residential buildings require an NLR of 25.

7) Residential buildings require an NLR of 30

8) Residential buildings not permitted.



Appendix A

Introduction to Noise Evaluation

MRI Noise Exposure Map Update

Appendices

A-18 December 2013

.

This page intentionally left blank



Appendix B

FAA Notification of Compliance for 1988 NEMs

MRI Noise Exposure Map Update

Appendices

Municipality of Anchorage B-1

Appendix B FAA Notification of Compliance for 1988 Noise
Exposure Maps
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Appendix C Documentation for Noise Abatement Program

C.1 Fly Friendly Guidelines10

"Fly Friendly" Guidelines
What pilots can do to help reduce aircraft noise over residential neighborhoods

Merrill Field Management and the FAA Air Traffic Control Tower, along with our Fairview and Airport Heights

neighborhoods, have been working together with the aviation community in our continuing effort to “Fly Friendly”. We

believe these efforts have made a positive affect in reducing the number of aircraft noise complaints that result from

aircraft operations at Merrill Field Airport.

After reviewing low flying aircraft and excessively loud aircraft noise complaints, and having discussions with

complainants, we have determined that aircraft noise can be greatly minimized by adhering to the following

guidelines. We also recommend that you frequently refer to the Merrill Field ATCT Letter to Airmen No. 11-01:

Runway 7/25 Traffic Pattern at Merrill Field.

Utilize the entire length of the runway; do not request intersection departures.

Typically an aircraft can reach an altitude that minimizes the noise impact to the surrounding residential areas by

using the entire length of the runway for departures (most of the noise stays on the airport).

Follow the established traffic pattern; do not make an early cross wind turn on departure.

Aircraft that remain in the established traffic pattern during departure typically reach an altitude (before the cross wind

turn) that will minimize the noise impact to the surrounding residential areas.

Maintain the lowest propeller RPM setting necessary for safe flight; do not over power your
aircraft.

Flying with the lowest practical RPM setting will reduce the aircraft’s noise level substantially, especially when

conducting training flights.

Plan training activity during daytime hours; do not conduct training activities (touch & goes)
during late night hours.

Plan touch & goes during daytime hours; late night arrivals or departures are one-time events and do not have the

constant noise impact as compared to closed traffic.

By following these guidelines, aircraft noise over the adjoining residential neighborhoods will be effectively reduced.

The Airport is not suggesting the use of any unsafe practices but encourages a more conscious effort to help Merrill

Field Airport be a good neighbor.

10 http://www.muni.org/Departments/merrill_field/Pages/NoiseAwareness.aspx

http://www.faa.gov/about/office_org/headquarters_offices/ato/tracon/anchorage/pdfs/MRI ATCT LTA-2011-1101.pdf
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C.2 Merrill Field ATC Tower Letter to Airmen No. 11-01, “Runway 7/25 Traffic
Pattern at Merrill Field”
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C.3 MRI Letter to Pilots, “Help Reduce Aircraft Noise”, June 7, 2010
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Appendix D Noise Measurements

This section provides a brief site-by-site discussion of each monitoring location. Measurement results
reported for each location include noise levels associated with individual aircraft operations. Single-event
noise levels were recorded in terms of their maximum sound levels, or Lmax. The Lmax measurements
provide one of the easier bases for comparing the loudest sound levels produced by aircraft and non-
aircraft sources at any given site, and for comparing single-event levels among sites.

Noise measurements were conducted during two periods or seasons – late spring measurements from June
7 to June 18, 2012 and late fall measurements from November 29 to December 7, 2012. Two sites were
setup and monitored data for the entire 11-12 day measurement period in June while the other five sites
were short-term measurement sites of up to approximately two days at each site. The same two “long-
term” sites in June were setup in November-December to monitor data for the seven complete-day
measurement period. During visits to each site, observers calibrated the instrumentation; checked and
changed batteries, as needed; and logged and reviewed activities occurring during the measurement
periods to aid in identifying aircraft and community noise sources.

Each site discussion includes figures that graphically present hourly equivalent sound level (Leq) results
for the measurement period. Sites 1 and 2 collected data for both measurement periods and therefore
have figures for each measurement period. The hours indicated on the figures represent the starting time
of the measurement interval; e.g., hour 6 is the hour starting at 6 a.m. The figures use a 24-hour clock,
where the hour starting at 1 p.m. is hour 13; 2 p.m. is hour 14, through the hour starting at 11 p.m., which
is hour 23. Hour 0 begins at midnight.

The monitors were set to automatically identify a “noise event” – regardless of source – when the
measured level exceeded a preset noise level threshold for at least five seconds. The thresholds were
selected to capture as many noise events as feasible; i.e., as low as possible without being so low that
background noise would cause events to merge together. The decibel threshold was set at 65 dB at all
sites. Therefore, only noise events over 65 dB were stored in the noise monitor memory for later
downloading.

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

The measurement units operated on a 24-hour basis during each measurement session, with breaks for
battery changes, calibration, basic maintenance requirements, and moving the equipment to a new site. In
several instances at Sites 1 and 2, some measurement data were lost due to loose battery connections and
during periods of adverse weather (heavy rains in June and cold temperatures in November-December)
that affected battery life. The approximate monitoring and data collection times are provided in the
discussion for each site. The site graphics show the time periods of missing data.
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D.1 Site 1: On Airport at West End of Runway 7/25

Site 1 was located on the airport at the west end of Runway 7/25 to capture most of the aircraft operations
from the primary runway and to provide a gauge for comparing modeled to measured noise levels. The
monitor was situated along the west fence line approximately 600 feet off the end of the runway and 100
feet south of runway centerline. The objective for this site was to primarily provide a count and noise
level of aircraft departures from Runway 25, arrivals to Runway 7, and start of takeoff for departures on
Runway 16. Additional sound sources were from aircraft landing at Elmendorf and traffic along 5th Ave.

Approximately 264 hours of monitoring (collecting 262 hours of data) were conducted at Site 1during the
June measurement period and 191 hours of monitoring (collecting 186 hours of data) during the
November-December measurement period. As shown in Figure D-1, the late spring average daily
variation in hourly Leq ranged from approximately 40 to 77 dB and, as shown in Figure D-2, the late fall
variation ranged from approximately 43 to 73 dB. The estimated DNL value for this site from all noise
sources was 66 dB for the ten full days of the late spring measurements and 65 dB for the seven full days
of the late fall measurements. The estimated aircraft DNL for the late spring time period was 66 dB with
an estimated 197 aircraft events daily ranging from 68 dB to 107 dB in terms of Lmax. For the late fall
time period the estimated aircraft DNL was 63 dB with an estimated 113 aircraft events daily ranging
from an Lmax of 65 dB (the set noise event threshold level) to 102 dB. Figure D-1 and Figure D-2 show
the hourly variation of noise from all noise sources during the period of the noise measurements.

Figure D-1 Site 1 Hourly Variation of Sound over Time
Source: June 2012 Noise Measurements
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Figure D-2 Site 1 Hourly Variation of Sound over Time
Source: November-December 2012 Noise Measurements
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D.2 Site 2: 1200 Block of Medfra St. Fairview

Site 2 was located in the rear yard of a residence a few blocks west of Runway 16/34. A history of
complaints were registered from this location primarily due to aircraft overflying or nearly overflying the
site due to aircraft not following the prescribed departures for Runway 25 (early left turns) or Runway 23
(straight-out departures or right turns over community). The objective for this site was to measure
primarily aircraft variances from the prescribed routes and accompanying sound levels. Additional sound
sources were from street traffic, and neighborhood home repair/construction.

Approximately 257 hours of monitoring (collecting 254 hours of data) were conducted at Site 2 during the
June and192 hours of monitoring (collecting 176 hours of data) during Nov-Dec. As shown in Figure
D-3, the June average daily variation in hourly Leq ranged from approximately 38 to 67 dB and, as shown
in Figure D-4, the Nov-Dec variation ranged from approximately 35 to 65 dB. The estimated DNL value
for this site from all noise sources for both measurement periods was 56 dB. The number of aircraft
events and resulting sound levels are more difficult to determine at this site due to other community sound
sources such as street traffic and construction at the neighboring residence. Therefore, a conservative
estimate of the aircraft DNL for the June period was 50 dB with an estimated 75 aircraft events daily
ranging from 65 dB (the set noise event threshold) to 82 dB maximum sound level (average 71 dB). For
the Nov-Dec period the estimated aircraft DNL was 46 dB with an estimated 30 aircraft events daily
ranging from 65 dB to 84 dB maximum sound level (average 71 dB). Figure D-3 and Figure D-4 show
the hourly variation of noise from all noise sources during the period of the noise measurements.

Figure D-3 Site 2 Hourly Variation of Sound over Time
Source: June 2012 Noise Measurements
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Figure D-4 Site 2 Hourly Variation of Sound over Time
Source: November-December 2012 Noise Measurements
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D.3 Site 3: 900 Block of E. 9th Ave. Fairview

Site 3 is located on the steps leading from the rear parking area to the deck and rear door of the residence.
This location was chosen as it was just inside the initial left turn after takeoff from Runway 25 for the
prescribed traffic pattern. There were complaints that aircraft were cutting the corner short and turning
before Ingra Street thereby flying over residential area rather than the commercial area between Ingra and
Gambell Streets. Additional sound sources were primarily from street traffic on Ingra St.

Approximately 45 hours of monitoring and data collection were conducted at Site 3. As shown in Figure
D-5, the average daily variation in hourly Leq ranged from approximately 45 to 66 dB. The estimated
DNL value for this site from all noise sources was 59 dB for the time period of the measurements. The
estimated number of aircraft events and resulting sound levels at this site were correlated with aircraft
events measured at Site 1. A conservative estimate of the aircraft DNL for this time period was 56 dB
with 93 estimated aircraft events on the one full day of measurements. The aircraft event maximum
sound levels ranged from 65 dB (the set noise event threshold level) to 92 dB. Figure D-5 shows the
hourly variation of noise from all noise sources during the period of the noise measurements.

Figure D-5 Site 3 Hourly Variation of Sound over Time
Source: June 2012 Noise Measurements

30

40

50

60

70

80

So
u

n
d

Le
ve

l,
d

B

Time of Day

Site 3 - 900 Block of E. 9th St. Fairview
June 8-10, 2012

Hourly Leq



Appendix D

Noise Measurements

MRI Noise Exposure Map Update

Appendices

Municipality of Anchorage D-7

D.4 Site 4: 1500 Block of Nelchina St. Fairview

Site 4 is located at a residence just west of the extended centerline of Runway 16/34, approximately 800
feet south from the start of takeoff for Runway 34. The monitor was situated on the deck of the residence
overlooking the green area south of the runway. The objective for this site was to measure aircraft
arrivals to Runway 34, and departures from Runways 16 and 23. Additional sound sources were
primarily from street traffic on 15th Ave.

Approximately 48 hours of monitoring and data collection were conducted at Site 4. As shown in Figure
D-6, the average daily variation in hourly Leq ranged from approximately 45 to 66 dB. The estimated
DNL value for this site from all noise sources was 60 dB for the time period of the measurements. The
number of aircraft events and resulting sound levels are more difficult to determine at this site due to
other community sound sources such as street traffic. Therefore, a conservative estimate of the aircraft
DNL for this time period was 54 dB with estimated 85 aircraft events on the one full day of
measurements. The aircraft event maximum sound levels ranged from 65 dB (the set noise event
threshold level) to 93 dB. Figure D-6 shows the hourly variation of noise from all noise sources during
the period of the noise measurements.

Figure D-6 Site 4 Hourly Variation of Sound over Time
Source: June 2012 Noise Measurements
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D.5 Site 5: 1400 Block of Garden St. Airport Heights

Site 5 is located south of the airport under the aircraft traffic pattern for Runway 7/25. The monitor was
situated in the back yard of the residence with a common alley running behind the houses. The objective
for this site was to measure aircraft in the traffic pattern and any aircraft that might take a short cut along
Airport Heights Drive. Additional sound sources were primarily from street traffic on Debarr Road and
the alley.

Approximately 48 hours of monitoring and data collection were conducted at Site 5. As shown in Figure
D-7, the average daily variation in hourly Leq ranged from approximately 41 to 58 dB. The estimated
DNL value for this site from all noise sources was 55 dB for the time period of the measurements. The
number of aircraft events and resulting sound levels are more difficult to determine at this site due to
other community sound sources such as street traffic. Therefore, a conservative estimate of the aircraft
DNL for this time period was 46 dB with estimated 27 aircraft events on the one full day of
measurements. The aircraft event maximum sound levels ranged from 65 dB (the set noise event
threshold level) to 79 dB. Figure D-7 shows the hourly variation of noise from all noise sources during
the period of the noise measurements.

Figure D-7 Site 5 Hourly Variation of Sound over Time
Source: June 2012 Noise Measurements
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D.6 Site 6: 2400 Block of Sprucewood St. Rogers Park

Site 6 is located south of the airport and south of the green belt used for aircraft flying to the southeast or
along Chester Creek. The monitor was situated in the front yard of the residence. The objective for this
site was to measure aircraft flying along the green belt after departing Runway 16 or during arrival to
Runway 34. Additional sound sources were primarily from street traffic on Sprucewood St.

Approximately 51 hours of monitoring and data collection were conducted at Site 6. As shown in Figure
D-8, the average daily variation in hourly Leq ranged from approximately 39 to 62 dB. The estimated
DNL value for this site from all noise sources was 54 dB for the time period of the measurements. The
number of aircraft events and resulting sound levels are difficult to determine at this site due to other
community sound sources such as street traffic. Therefore, a conservative estimate of the aircraft DNL
for this time period was 49 dB with estimated 28 aircraft events on the one full day of measurements.
The aircraft event maximum sound levels ranged from 65 dB (the set noise event threshold level) to 82
dB. Figure D-8 shows the hourly variation of noise from all noise sources during the period of the noise
measurements.

Figure D-8 Site 6 Hourly Variation of Sound over Time
Source: June 2012 Noise Measurements
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D.7 Site 7: 600 Block of E. 3rd Ave.

Site 7 is located west of the airport generally under the aircraft turn after departure on Runway 25 heading
to Ship Creek. The monitor was situated in the back yard of the residence with a common alley running
behind the houses. The objective for this site was to measure aircraft on the departure leg to Ship Creek.
Additional sound sources were primarily from street traffic on East 3rd Ave. and the alley.

Approximately 43 hours of monitoring and data collection were conducted at Site 7. As shown in Figure
D-9, the average daily variation in hourly Leq ranged from approximately 47 to 65 dB. The estimated
DNL value for this site from all noise sources was 62 dB for the time period of the measurements. The
number of aircraft events and resulting sound levels at this site were correlated with aircraft events
measured at Site 1. A conservative estimate of the aircraft DNL for this time period was 59 dB with
estimated 62 aircraft events on the one full day of measurements. The aircraft event maximum sound
levels ranged from 65 dB (the set noise event threshold level) to 96 dB. Figure D-9 shows the hourly
variation of noise from all noise sources during the period of the noise measurements.

Figure D-9 Site 7: Hourly Variation of Sound over Time
Source: June 2012 Noise Measurements
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Appendix E Master Plan Forecast of Aviation Activity and FAA
Approval

Reference: Aviation Demand Forecasts from Merrill Field Airport Master Plan and Noise Study, Draft
March 2013
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FAA Approval of Forecast, Email June 18, 2013

From: Mike.Edelmann@faa.gov [mailto:Mike.Edelmann@faa.gov]
Sent: Tuesday, June 18, 2013 2:27 PM
To: Jumao-as, Alex B.; Bowers, Paul D.
Cc: McPherson, John; Cummings, Laurie; Mike.Edelmann@faa.gov
Subject: re: AIP-54 - FAA Comments on Forecast Chapter -- FAA Approval

Paul, Alex, et al:

The FAA has reviewed the aviation forecast as presented in the March 2013 Draft Merrill Field Master
Plan Update and Noise Study and has no comments on the forecast as written.

The FAA approves the forecast as presented. Please proceed to the next phases of the master plan
update and noise study.

If there are any questions or comments on the above, please feel free to give me a call at the number
below.

Thank you;
Mike E.
907-271-5026

mailto:Mike.Edelmann@faa.gov
mailto:Mike.Edelmann@faa.gov
mailto:Mike.Edelmann@faa.gov
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Appendix F Nonstandard Modeling Substitution Request Letter
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Appendix H Flight Track Routes and Procedures

The following figures represent the Visual Flight Rules (VFR) departure, arrival, and traffic pattern
procedures used for aircraft operating at MRI. These are not to be used for navigation but represent the
general routes for arriving and departing MRI. These depictions, visual observations, and discussions
with the FAA, MRI staff, and the public were all used in developing the various flight tracks for input
into the noise modeling process. References on these diagrams to Runway 4 and 22 refer to the
designated Runways 5 and 23, respectively, due to updated changes to magnetic variation at MRI.
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Appendix I Public Outreach Workshops/Meetings April - June
2012

I.1 Newsletter April 2012
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I.4 Presentation to Fairview Noise Exposure Plan Workshop, June 6, 2012 and
Noise Exposure Plan Workshop, June 7, 2012
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J.3 Presentation October 2013

The presentation provided a joint review of the Airport Master Plan and Noise Exposure Map. It was
provided to the Airport Advisory Group on October 21, 2013 and to the Public Workshop on October 22,
2013. In addition the Noise Exposure Map presentation was given to a special Fairview Community
meeting on October 21, 2013. The full presentation is included here for reference.
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J.9.1 Summary of comments at 2013 Public Workshop
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J.9.3 Municipality of Anchorage/ Merrill Field Airport response to Fairview
Community Council draft resolution
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J.9.4 Final Resolution by Fairview Community Council, December 12, 2013
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Figure 11
Existing Condition (2013)

Noise Exposure Map

²W Place of Worship K̄ Hospitaln School/University

Taxiway Apron
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Airport Boundary
Runway (Paved) Runway (Gravel)

2013 DNL Noise Contour
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School/University/Library
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Transient Lodging
Place of Worship

Park/Recreation/Open Space
Public Use
Commercial/Industrial
Military

Water
Wetland
Vacant/Undefined
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Data Sources:
Municipality of Anchorage GIS; (Land Use, Roads, Parks, Wetlands, Marine/Water) 
Environmental Systems Research Institute (ESRI, Inc); (Roads, Airports, Shaded Relief)

Estimated Parcel on/within DNL 65 dB Contour
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Figure 12
Forecast Condition (2018)

Noise Exposure Map
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Figure 13
Comparison of Existing (2013) and 

Forecast (2018) Noise Exposure Maps
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Appendix E: History of AIP Grants to MRI

Obligated Closed Entitlement Discretionary Total

3-02-0015-001-1982 Expand Apron 9/29/1982 7/9/1986 $1,563,946 $0 $1,563,946
3-02-0015-002-1983 Install Runway Lighting  (ST RW LI) 9/28/1983 4/28/1988 $102,807 $0 $102,807

Acquire Snow Removal Equipment  (ST EQ SN) 9/28/1983 4/28/1988 $140,625 $0 $140,625
Acquire Land for Development  (ST LA DV) 9/28/1983 4/28/1988 $2,019,150 $3,408 $2,022,558

3-02-0015-003-1984 Expand Apron 15/33 (ST AP IM) 9/21/1984 5/5/1988 $667,939 $54,587 $722,526
Install Apron Lighting  (ST AP LI) 9/21/1984 5/5/1988 $30,000 $0 $30,000

3-02-0015-004-1984 Improve Access Road  (OT GT AC) 9/26/1984 5/10/1988 $528,951 $38,738 $567,689
Improve Access Road  (OT GT AC) 9/26/1984 5/10/1988 $443,109 $30,000 $473,109
Improve Access Road  (CA GT AC) 9/26/1984 5/10/1988 $989,955 $0 $989,955

3-02-0015-005-1985 Rehabilitate Apron 6/24 (RE AP IM) 7/3/1985 5/16/1988 $328,125 $0 $328,125
Acquire Snow Removal Equipment  (ST EQ SN) 7/3/1985 5/16/1988 $84,376 $0 $84,376
Rehabilitate Apron 6/24 (RE AP IM) 7/3/1985 5/16/1988 $1,667,793 $48,941 $1,716,734
Acquire Security Equipment 6/24 (SA EQ SE) 7/3/1985 5/16/1988 $140,625 $0 $140,625

3-02-0015-006-1986 Expand Apron  (ST AP IM) 6/9/1986 5/12/1988 $184,720 $4,746 $189,466
Expand Apron  (ST AP IM) 6/9/1986 5/12/1988 $2,731,977 $74,354 $2,806,331
Rehabilitate Taxiway Lighting  (RE TW LI) 6/9/1986 5/12/1988 $82,199 $0 $82,199

3-02-0015-007-1987 Acquire Land for Development 13/31 (ST LA DV) 1/13/1987 2/19/1987 $2,130,133 $0 $2,130,133
3-02-0015-008-1987 Acquire Snow Removal Equipment  (ST EQ SN) 9/23/1987 3/6/1990 $338,572 $0 $338,572

Acquire Land for Development  (ST LA DV) 9/23/1987 3/6/1990 $973,573 $2,100,082 $3,073,655
3-02-0015-009-1988 Construct Taxiway  (CA TW CO) 7/20/1988 8/2/1991 $23,437 $0 $23,437

Expand Apron  (CA AP EX) 7/20/1988 8/2/1991 $35,437 $0 $35,437
Rehabilitate Runway 15/33 (RE RW IM) 7/20/1988 8/2/1991 $946,047 $150,008 $1,096,055
Install Apron Lighting  (ST AP LI) 7/20/1988 8/2/1991 $23,000 $0 $23,000
Extend Taxiway  (CA TW EX) 7/20/1988 8/2/1991 $103,125 $0 $103,125
Improve Access Road  (CA GT AC) 7/20/1988 8/2/1991 $792,415 $0 $792,415

3-02-0015-010-1989 Conduct Noise Compatibility Plan Study  (EN PL NO) 6/7/1989 10/13/1992 $290,625 $0 $290,625

3-02-0015-011-1989 Acquire Land for Development  (ST LA DV) 9/13/1989 12/16/1992 $171,281 $0 $171,281
Acquire Miscellaneous Land  (ST LA MS) 9/13/1989 12/16/1992 $152,062 $0 $152,062
Noise Mitigation Measures for Public Buildings  (EN PB 
75)

9/13/1989 12/16/1992 $50,719 $17,619 $68,338

3-02-0015-012-1990 Acquire Land for Development  (ST LA DV) 9/21/1990 12/17/1991 $70,312 $0 $70,312
3-02-0015-013-1991 Rehabilitate Apron  (RE AP IM) 9/11/1991 9/28/1993 $455,963 $0 $455,963

Construct Apron  (ST AP CO) 9/11/1991 9/28/1993 $568,464 $204,808 $773,272
Acquire Security Equipment  (SA EQ SE) 9/11/1991 9/28/1993 $340,963 $0 $340,963

3-02-0015-014-1992 Acquire Land For Approaches  (ST LA SZ) 8/7/1992 8/13/1992 $863,273 $0 $863,273
3-02-0015-015-1993 Install Apron Lighting  (ST AP LI) 2/17/1993 10/24/1998 $27,163 $0 $27,163

Remove Obstructions  (ST OT OB) 2/17/1993 10/24/1998 $281,250 $0 $281,250
3-02-0015-016-1994 Acquire Land For Approaches  (ST LA SZ) 6/17/1994 12/28/1994 $1,840,808 $0 $1,840,808
3-02-0015-017-1995 Remove Obstructions  (ST OT OB) 8/1/1995 7/14/1999 $0 $500,625 $500,625

Acquire Snow Removal Equipment  (ST EQ SN) 8/1/1995 7/14/1999 $0 $187,500 $187,500
Acquire Security Equipment  (SA EQ SE) 8/1/1995 7/14/1999 $0 $126,250 $126,250
Install Guidance Signs  (SA OT SG) 8/1/1995 7/14/1999 $0 $171,065 $171,065

3-02-0015-018-1996 Rehabilitate Taxiway  (RE TW IM) 9/19/1996 7/24/2000 $1,050,131 $0 $1,050,131
Improve Access Road  (OT GT AC) 9/19/1996 7/24/2000 $125,000 $0 $125,000
Rehabilitate Apron  (RE AP IM) 9/19/1996 7/24/2000 $1,325,000 $0 $1,325,000

3-02-0015-019-1996 Acquire Snow Removal Equipment  (ST EQ SN) 9/19/1996 1/25/2000 $374,041 $0 $374,041
3-02-0015-020-1996 Conduct Airport Master Plan Study  (PL PL MA) 9/19/1996 9/21/2000 $448,907 $0 $448,907
3-02-0015-021-1996 Acquire Land for Development  (ST LA DV) 9/19/1996 6/8/2000 $166,712 $0 $166,712
3-02-0015-022-1997 Acquire Snow Removal Equipment  (ST EQ SN) 6/6/1997 1/25/2000 $434,650 $0 $434,650
3-02-0015-023-1997 Improve Access Road  (OT GT AC) 9/22/1997 9/21/2001 $57,079 $0 $57,079

Rehabilitate Taxiway  (RE TW IM) 9/22/1997 9/21/2001 $50,729 $0 $50,729
Rehabilitate Runway Lighting 6-24 (RE RW LI) 9/22/1997 9/21/2001 $98,190 $0 $98,190
Install Runway Vertical/Visual Guidance System (ST RW 
VI)

9/22/1997 9/21/2001 $13,125 $0 $13,125

Install Apron Lighting  (ST AP LI) 9/22/1997 9/21/2001 $28,417 $0 $28,417
Construct Taxiway  (ST TW CO) 9/22/1997 9/21/2001 $64,242 $0 $64,242
Improve Runway Safety Area 24 (ST RW SF) 9/22/1997 9/21/2001 $62,366 $0 $62,366

3-02-0015-024-1997 Acquire Land for Development  (ST LA DV) 9/22/1997 9/21/2000 $204,870 $0 $204,870
3-02-0015-025-1998 Construct Taxiway  (ST TW CO) 3/24/1998 9/27/2002 $78,125 $400,000 $478,125

Install Miscellaneous NAVAIDS  (SP OT IN) 3/24/1998 9/27/2002 $150,000 $0 $150,000
Rehabilitate Runway Lighting 6-24 (RE RW LI) 3/24/1998 9/27/2002 $0 $600,000 $600,000
Improve Runway Safety Area 6-24 (SA RW SF) 3/24/1998 9/27/2002 $300,000 $53,364 $353,364

3-02-0015-026-1998 Acquire Snow Removal Equipment  (ST EQ SN) 6/26/1998 9/5/2001 $234,375 $0 $234,375
Install Perimeter Fencing  (ST EQ SE) 6/26/1998 9/5/2001 $299,306 $0 $299,306
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3-02-0015-027-1999 Install Perimeter Fencing  (ST EQ SE) 3/25/1999 9/8/2003 $0 $300,000 $300,000
Rehabilitate Taxiway  (RE TW IM) 3/25/1999 9/8/2003 $300,000 $497,387 $797,387

3-02-0015-028-1999 Construct Runway  (ST RW CO) 3/25/1999 9/27/2002 $293,646 $39,847 $333,493
3-02-0015-029-2000 Acquire Snow Removal Equipment  (ST EQ SN) 6/20/2000 8/31/2001 $152,362 $0 $152,362
3-02-0015-030-2000 Construct Taxiway  (ST TW CO) 7/31/2000 8/26/2004 $0 $847,500 $847,500

Install Perimeter Fencing  (ST EQ SE) 7/31/2000 8/26/2004 $262,500 $420,589 $683,089
3-02-0015-031-2000 Install Perimeter Fencing  (ST EQ SE) 9/8/2000 4/30/2004 $18,750 $437,816 $456,566
3-02-0015-032-2001 Improve Access Road  (OT GT AC) 8/17/2001 5/3/2004 $1,517,199 $0 $1,517,199
3-02-0015-033-2001 Install Perimeter Fencing  (ST EQ SE) 8/17/2001 5/3/2004 $0 $89,227 $89,227
3-02-0015-034-2001 Construct Runway  (ST RW CO) 9/13/2001 2/24/2005 $1,424,640 $0 $1,424,640
3-02-0015-035-2002 Rehabilitate Taxiway C (RE TW IM) 8/13/2002 6/24/2005 $578,000 $0 $578,000

Security Enhancements  (ST EQ SE) 8/13/2002 6/24/2005 $243,000 $550,000 $793,000
Rehabilitate Apron  (RE AP IM) 8/13/2002 6/24/2005 $119,000 $40,514 $159,514

3-02-0015-037-2003 Install Guidance Signs (RSAT recommendations) (SP OT 
SG)

8/21/2003 7/27/2007 $0 $563,358 $563,358

3-02-0015-038-2003 Rehabilitate Taxiway  (RE TW IM) 8/7/2003 1/12/2007 $1,208,834 $0 $1,208,834
3-02-0015-039-2004 Security Enhancements  (SA EQ SE) 7/23/2004 3/12/2007 $0 $1,042,500 $1,042,500

Expand Apron  (ST AP IM) 7/23/2004 3/12/2007 $1,000,000 $179,029 $1,179,029
3-02-0015-036-2005 Extend Taxiway (RSAT Recommendation) (ST TW IM) 5/24/2005 7/1/2008 $0 $1,060,000 $1,060,000

Rehabilitate Runway 06/24 (RE RW IM) 5/24/2005 7/1/2008 $1,000,000 $1,092,500 $2,092,500
Security Enhancements (RSAT Recommendations) (ST 
EQ SE)

5/24/2005 7/1/2008 $0 $1,155,163 $1,155,163

3-02-0015-040-2006 Acquire Snow Removal Equipment  (ST EQ SN) 8/4/2006 5/6/2010 $525,464 $0 $525,464
3-02-0015-041-2006 Rehabilitate Apron Phase 1 (block 5) 
(RE AP IM)

8/21/2006 6/16/2008 $927,100 $0 $927,100

Security Enhancements (RSAT Recommendations, Phase 
2) (ST EQ SE)

8/21/2006 6/16/2008 $500,000 $286,631 $786,631

3-02-0015-042-2007 Acquire Equipment (Public Address System) (ST EQ MS) 5/22/2007 6/13/2011 $0 $264,696 $264,696

3-02-0015-042-2007 Rehabilitate Apron Phase 2 (block 5) (RE AP IM) 5/22/2007 6/13/2011 $1,000,000 $1,036,000 $2,036,000
3-02-0015-043-2007 Construct Taxiway Phase 1 (Land Acquis.) (ST TW CO) 6/28/2007 6/3/2010 $1,528,788 $0 $1,528,788

3-02-0015-044-2008 Rehabilitate Apron Block 5 (phase 3), Charlie South (RE 
AP IM)

6/12/2008 6/4/2012 $2,546,000 $29,567 $2,575,567

3-02-0015-045-2008 Install Runways Incursion Caution Bars Runway VPD 
barrier gate and warning light upgrades, phase 1 (SP OT 
SG)

9/8/2008 3/7/2013 $244,129 $0 $244,129

3-02-0015-046-2009 Rehabilitate Apron Apron Rehabilitation - ARRA Funded 
(RE AP IM)

5/1/2009 1/18/2011 $0 $0 $0

3-02-0015-047-2009 Install Runways Incursion Caution Bars  Runway VPD 
barrier gate and warning lights upgrades, phase 2 (SP OT 
SG)

5/1/2009 3/26/2012 $250,000 $0 $250,000

Rehabilitate Apron Block 5 (phase 4) (RE AP IM) 5/1/2009 3/26/2012 $1,794,066 $0 $1,794,066
3-02-0015-048-2009 Rehabilitate Taxiway Rehabilitate Taxiway Quebec -Phase 

1 (ARRA funded) (RE TW IM)
8/18/2009 3/29/2011 $0 $0 $0

3-02-0015-049-2010 Acquire Snow Removal Equipment Acquire SRE (part C) 
(ST EQ SN)

6/7/2010 7/3/2013 $83,896 $569,704 $653,600

3-02-0015-050-2010 Install Runway Vertical/Visual Guidance System 16/34 
Replace Rwy 34 non-fed PLASI with non-fed PAPI (ST 
RW VI)

3/15/2010 8/22/2013 $250,000 $0 $250,000

Rehabilitate Runway 16/34 Rehab. runway (RE RW IM) 3/15/2010 8/22/2013 $274,346 $2,861,218 $3,135,564

3-02-0015-051-2010 Acquire Land For Approaches Acquire Land (ST LA SZ) 7/16/2010 $313,500 $0 $313,500

3-02-0015-052-2010 Remove Obstructions Remove structure and obstructions 
(ST OT OB)

8/31/2010 $152,000 $0 $152,000

3-02-0015-053-2011 Acquire Snow Removal Equipment Acquire SRE -Replace 
Sweeper/Vacuum Truck (ST EQ SN)

9/27/2011 $323,000 $0 $323,000

3-02-0015-054-2011 Conduct Airport Master Plan Study Conduct Airport Master 
Plan Phase I
(PL PL MA)

8/26/2011 $608,000 $0 $608,000

3-02-0015-055-2011 Rehabilitate Taxiway Rehabilitate Taxiway Quebec -Phase 
2 (RE TW IM)

6/8/2011 $2,253,400 $0 $2,253,400
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3-02-0015-056-2011 Acquire Safety Equipment and/or Fencing Fencing, 
Signage, Lighting (VPD reduction) (SA EQ RF)

9/9/2011 $392,000 $157,100 $549,100

3-02-0015-057-2012 Rehabilitate Taxiway Rehabilitate Taxiway Quebec -Phase 
3 (RE TW IM)

5/17/2012 $1,000,000 $1,437,500 $2,437,500

3-02-0015-058-2012 Acquire Safety Equipment and/or Fencing Fencing, 
Signage, Lighting (VPD reduction) Phase 2 (SA EQ RF)

8/27/2012 $0 $1,560,000 $1,560,000

3-02-0015-059-2013 Acquire Snow Removal Equipment  (ST EQ SN) 8/8/2013 $937,500 $0 $937,500
3-02-0015-060-2013 Rehabilitate Runway Lighting 16/34 (RE RW LI) 8/27/2013 $1,012,500 $0 $1,012,500
3-02-0015-061-2014 Update Airport Master Plan Study Phase 2 (PL PL MA) 9/19/2014 $0 $600,000 $600,000

3-02-0015-062-2014 Rehabilitate Taxiway Rehabilitate Taxiway Quebec -Phase 
4 (RE TW IM)

9/18/2014 $1,000,000 $0 $1,000,000

3-02-0015-063-2015 Acquire Safety Equipment and/or Fencing 4/29/2015 $1,000,000 $3,577,100 $4,577,100
3-02-0015-064-2015 Construct Taxiway 9/9/2015 $1,995,000 $1,995,000
3-02-0015-066-2015 Rehabilitate Taxiway Q and Apron 6/14/2016 $0 $7,125,000 $7,125,000
3-02-0015-067-2015 Runway 5/23 Lighting and Signing 7/14/2016 $656,250 $656,250

$57,435,054 $32,586,041 $90,021,095
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