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OF overflight

psi pounds per square inch

SAE Society of Automotive Engineers
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TEP twin-engine propeller aircraft

TKA Talkeetna Airport
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Executive Summary

Following is a synopsis of the findings of the noise study conducted for the proposed
improvements at Talkeetna Airport (TKA).

• Existing aircraft operations at TKA do not result in noise levels exceeding the Federal
Aviation Administration (FAA) land-use compatibility threshold of Day-Night Average
Noise Level (DNL) of 65 decibels (dB). Existing peak-season DNLs are approximately
63 dB within the Denali Subdivision, the nearest residential area west of the airport. At a
limited number of residences south of TKA and directly under the departure flight path,
existing noise exposure approaches but does not exceed DNL 65 dB. At other locations
in Talkeetna, aircraft noise exposure is well below the compatibility threshold. DNL of
65 dB generally indicates that the average noise level during the day is 65 dB.  Noise at
such levels starts to interfere significantly with normal outdoor conversation. At this
level, on average, approximately 12percent of the population will be "highly annoyed"
by the noise (see Figure 2 and Table 3 of this report).

• At communities located in the vicinity of the Alaska Railroad Corporation tracks, the
highest noise levels are by far due to train movements and the use of warning horns by
trains. Train movements are less frequent than aircraft flight activities and therefore do
not contribute substantially to overall DNL values at most locations. At certain locations
and during certain hours, however, train movements are the dominant sources of noise.
For instance, at residential locations south of the airport, train noise combined with
noise from aircraft flights results in overall noise levels exceeding the DNL 65 dB
criterion. Vehicular traffic movements and other intermittent human activities also
contribute slightly to overall noise exposure at most community locations.

• Future (2015) noise exposure for all project alternatives would remain below the DNL
65 dB criterion at most community locations in Talkeetna. However, at the exterior
locations of a limited number of residential properties within the Denali Subdivision,
peak-season noise exposure resulting from fixed wing aircraft taxiing and departures
would result in DNL values slightly above 65 dB. Heliport alternatives will not affect the
noise levels in these areas. If the airport grows as predicted, mitigation measures should
be considered to keep airport noise exposure in this area within acceptable limits. At all
other locations, future airport noise exposure under the No Action Alternative and the
two heliport alternatives studied would remain below DNL 65 dB.

• Aircraft flights to and from TKA have minimal effects on speech interference at the
exteriors of some residential areas. The potential for speech interference at some
locations will continue in the future with increased frequency; however, such
interference is not expected to be significant: Aircraft noise levels would not interfere
with normal daily activities during the majority of time.
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SECTION 1

Noise

1.1  Introduction
The Alaska Department of Transportation and Public Facilities (ADOT&PF) has proposed
airport improvements at Talkeetna Airport (TKA) in order to accommodate existing
demand and future growth of aircraft operations at the airport. Increased aircraft flight
activities at TKA would potentially result in increased noise exposure within the
community of Talkeetna and, in general, at noise-sensitive locations in the vicinity of the
airport and proximate to aircraft flight paths. 

This report describes the methods and findings of the analysis conducted to evaluate
potential aircraft noise impacts within the nearby community resulting from operations at
TKA.

1.2  Fundamentals of Noise
Noise is often described as unwanted sound, and thus is a subjective reaction to the physical
phenomenon of sound. Sound is variations in air pressure that the ear can detect. The
minimum pressure which the human ear can detect is about 2.9 x 10-9 pounds per square inch
(psi), or 20 micropascals (µPa). Standard atmospheric pressure is 14.7 psi, or 101,300 pascals.
The ear responds to pressure changes over a range of 1014 to 1. This is roughly equivalent to the
range of 1 second as compared to 3.2 million years, or 1 square yard compared to the entire
surface area of the earth. To deal with the extreme range of pressures which the ear can detect,
researchers express the amount of acoustical energy of a sound by comparing the measured
sound pressure to a reference pressure, then taking the logarithm (base 10) of the square of that
number. 

The original unit of sound measurement, named the bel after Alexander Graham Bell,
corresponded well to human hearing characteristics if it was divided by a factor of 10. This
unit, 1/10 of a bel, is called the decibel (dB).

The frequency, or pitch, of a sound is also a factor in how we hear the sound. The ear responds
to pressure variations in the air from about 20 to about 20,000 times per second. The frequency
of the variations is described in terms of hertz (Hz), formerly called cycles per second. The ear
does not respond equally to all frequencies. For example, we do not hear very low frequency
sounds as well as we hear higher frequency sounds, nor do we hear high frequency sounds
very well. This difference in perceived loudness varies with the sound pressure level of the
sound. In general, the maximum sensitivity of the ear occurs at frequencies between about
500 and 8,000 Hz.

To compensate for the fact that the ear is not as sensitive at some frequencies and sound
pressure levels as at others, a number of frequency weighting schemes have been developed.
The weightings are accomplished using electrical filters, and some have been named the A, B,
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C, D, E, and F weighting factors. The A-weighting scheme is most commonly used for
environmental noise assessment, as sound pressure levels measured using that filter correlate
well with community response to noise sources such as aircraft and traffic. A-weighting
deemphasizes the very low and very high frequencies of sound in a manner similar to the
human ear. Most community noise standards utilize A-weighted sound levels as they
correlate well with public reaction to noise.

Table 1 shows typical A-weighted sound levels and public reaction to common environmental
noise sources.

TABLE 1
Examples of Noise Levels

   NOISE SOURCE     

AMPLIFIED ROCK’N ROLL BAND 

JET TAKEOFF AT 200 FEET 

BUSY URBAN STREET 

FREEWAY TRAFFIC AT 50 FEET 

CONVERSATION AT 6 FEET 

TYPICAL OFFICE (INTERIOR) 

SOFT RADIO MUSIC 

RESIDENTIAL (INTERIOR) 

TYPICAL WHISPER AT 6 FEET 

HUMAN BREATHING 

   SOUND LEVEL   

      ┌────┐ 
120 dB ├████┤──
  │▒▒▒▒│     

│▒▒▒▒│     
│▒▒▒▒│     

100 dB ├████┤──
│▒▒▒▒│ 
│▒▒▒▒│ 
│▒▒▒▒│ 

 80 dB ├████┤──
│▒▒▒▒│     
│▒▒▒▒│     
│▒▒▒▒│     

 60 dB ├████┤──
│▒▒▒▒│ 
│▒▒▒▒│ 
│▒▒▒▒│ 

 40 dB ├████┤──
│▒▒▒▒│     
│▒▒▒▒│     
│▒▒▒▒│     

 20 dB ├████┤──
│▒▒▒▒│ 
│▒▒▒▒│ 
│▒▒▒▒│ 

  0 dB ├████┤──
└────┘

SUBJECTIVE DESCRIPTION

  DEAFENING

  VERY LOUD

  LOUD

  MODERATE

  FAINT

  VERY FAINT

Most environmental noise sources produce varying amounts of noise over time, so the
measured sound levels also vary. For example, noise produced during an aircraft overflight
(OF) will vary from relatively quiet background levels before the OF to a maximum value
when the aircraft passes overhead, then returning down to background levels as the aircraft
leaves the observer’s vicinity. This variation in sound levels over time requires some
simplifying methods to reduce the complexity of the measured information. 

Variations in sound levels may be addressed by statistical methods. The simplest of these are
the maximum noise level (Lmax) and minimum noise level (Lmin) noise levels, which are the
highest and lowest levels observed. 

The average sound level during a sample is a valuable statistical descriptor. Because people
tend to react to the acoustical energy received during noise exposures, the average sound level
is calculated from the total acoustical energy measured during the sample period. The energy-
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average sound level, called the Equivalent Sound Level (Leq,) can be manually calculated from
a number of sound level samples but is usually read directly from an integrating sound level
meter. The Leq may be calculated for any sound level sample period and most commonly refers
to the average sound level during a 1-hour period.

For aircraft noise events, the exposure received during a noise event is expressed as the Sound
Exposure Level (SEL). The SEL represents the total amount of acoustical energy measured
during a noise event as though it occurred in a 1-second period. In general terms, the Lmax

describes how loud the noise event was for a moment, and the SEL describes how loud the
entire noise event was perceived to be. The SEL incorporates the concept of “How loud was
it?” with “How long was it loud?”

Figure 1 is a graphical depiction of a single aircraft noise event and the acoustical metrics used
to measure noise levels from the aircraft. Appendix A provides definitions of the acoustical
terminology used in this report. Unless otherwise stated, all sound levels reported in this
analysis are A-weighted sound pressure levels in dB.

The Day-Night Noise Level (DNL) is a noise index that accounts for the greater annoyance
caused by noise during the nighttime hours (10 p.m. to 7 a.m.). DNL values are calculated
by averaging the hourly Leq for a 24-hour period after applying a 10-dB penalty to nighttime
Leq values. The 10-dB penalty reflects the increased sensitivity to noise during nighttime
hours. DNL has been adopted by most federal agencies. 
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FIGURE 1
Noise Metrics for a Typical Aircraft Noise Event
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1.3  Noise Impact Criteria and Guidelines
The principal criterion used to determine the level of significance of noise exposure, due to
the proposed action at noise-sensitive areas potentially affected, is defined by the Federal
Aviation Administration (FAA). The FAA has established a land-use compatibility criterion
of a DNL of 65 dB. The FAA documents establishing this noise criterion include Order
1050.1D, Policies and Procedures for Considering Environmental Impacts; Order 5050.4A, Airport
Environmental Handbook; and Federal Aviation Regulations (FAR) Part 150, Airport Noise
Compatibility Planning. 

DNL 65 dB is the threshold of incompatibility for residential and other noise-sensitive land
uses, such as schools, hospitals, and religious facilities, located in the vicinity of civilian
airports. However, a number of other guidelines are included in this report to provide
discussions of noise-related issues which are typically of potential concern to the public.
Specifically, potential aircraft noise effects on outdoor speech communication are addressed
through this evaluation.

DNL is the community noise metric recommended by the U.S. Environmental Protection
Agency (EPA) and has been adopted by most federal agencies (Federal Interagency
Committee on Noise [FICON], 1992). It has been well established that DNL correlates well
with community response to noise (Schultz, 1978; Finegold, 1994). DNL is a noise index that
accounts for the greater annoyance caused by noise during the nighttime hours (10 p.m. to
7 a.m.). DNL values are calculated by averaging the hourly Leq for a 24-hour period after
applying a 10-dB penalty to nighttime Leq values. The 10-dB penalty reflects the increased
sensitivity to noise during nighttime hours.

1.3.1  Other Federal Agencies
Other federal agencies, including the various military branches (U.S. Air Force, U.S. Navy,
and U.S. Army), the U.S. Department of Housing and Urban Development, and the U.S.
Department of Veterans Affairs, also apply the same criterion level of DNL 65 dB to
residential and other noise-sensitive areas.

Pursuant to the Noise Control Act of 1972, the EPA established guidelines for noise levels
“required to protect public health and welfare with an adequate margin of safety” (EPA,
1974). In its Levels Document (EPA, 1974), EPA determined that a yearly average day-night
sound level of 45 dB would permit adequate speech communication in the home. The EPA
recommends a noise level of DNL 55 dB or below to avoid activity interference and
annoyance in outdoor areas of residential locations. These levels also apply to hospitals and
educational facilities. However, the EPA guidelines do not constitute a standard,
specification, or regulation.

1.3.2  Change in Noise Exposure
To aid in the understanding of potential project noise impacts outside of the FAA criteria, it
is important to understand the human perception of loudness in terms of changes in noise
exposure. Table 2 describes the degree of noise increase in terms of human perception of
loudness. 
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TABLE 2
Noise Level Increase and Corresponding Human Perception of Loudness

Noise Level Increase (dB) Human Perception of Loudness

< 3 Not perceptible
  3 Barely perceptible change
  5 Definite noticeable change
 10 2 times as loud
 20 4 times as loud

With respect to DNL, the FICON found that there are no new descriptors or metrics of
sufficient scientific standing to substitute for the present DNL cumulative noise exposure
metric. It further recommended continuing the use of the DNL metric as the principal means
for describing long-term noise exposure of civil and military aircraft operations. The FICON
reaffirmed the methodology employing DNL as the noise exposure metric and appropriate
dose-response relationships to determine community noise impacts. 

Based on these findings, the FICON supported agency discretion in the use of supplemental
noise analysis. It also recommended that further analysis should be conducted of noise-
sensitive areas between DNL 60 to 65 dB having an increase of 3 dB or more if screening
analysis shows that noise-sensitive areas at or above DNL 65 dB will have an increase of
DNL 1.5 dB or more. The FICON decided not to recommend evaluation of aviation noise
impact below DNL 60 dB because public health and welfare effects below that level have not
been established (FICON, 1992). 

1.4  Noise Effects
1.4.1  Annoyance
Studies of community annoyance from numerous types of environmental noise show that
DNL (or Ldn) is the best measure of impact. Schultz (1978) showed a consistent relationship
between DNL and annoyance. This relationship, referred to as the “Schultz curve,” has been
reaffirmed and updated over the years (Fidell et al., 1991; Finegold, 1994). Figure 2 shows
the current version of the Schultz curve.

As previously stated, the EPA identified a DNL of 55 dB or less as the threshold below
which adverse noise impacts are not expected (EPA, 1972). Figure 2 shows that this is a
region where a small percentage of people are highly annoyed. DNL of 65 dB is widely
accepted as a level above which significant adverse impact should be expected (FICON,
1992). Figure 2 indicates that for 64-dB sound levels approximately 15 percent of people are
highly annoyed at that level.
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Source: FICON, 1992.

1.4.2  Speech Interference
Conversational speech is in the 60- to 65-dB range, and interference with this can occur
when noise enters or exceeds this range. Speech interference is one of the primary causes of
annoyance. The Schultz curve incorporates the aggregate effect of speech interference on
noise impact.

1.4.3  Sleep Interference
Sleep interference is commonly believed to represent a significant noise impact. The 10-dB
nighttime penalty in DNL is based primarily on sleep interference. Recent studies, however,
show that sleep interference due to noise is much less than had been previously believed
(Pearsons, 1989; Ollerhead, 1992).

The Federal Interagency Committee on Aviation Noise (FICAN) has evaluated the data and
conclusions from a number of field studies related to sleep disturbance due to noise from
aircraft events (FICAN, 1997). The “FICAN 1997” curve shown in Figure 3 predicts a
conservative dose-response relationship for the combined field data. The curve represents
the upper limit of the observed field data, and should be interpreted as predicting the
“maximum percent of the exposed population expected to be behaviorally awakened,” or
the “maximum percent awakened” for a given residential population.

FIGURE 2:  COMMUNITY RESPONSE TO NOISE

22.21
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ing Loss
upational Safety and Health Administration guidelines (Title 29, Section 1910.95
of Federal Regulations) specify maximum noise levels to which workers may be
 a regular basis without hearing protection. Pertinent limits are A-weighted
 of 85 dB for up to 8 hours and 115 dB for up to 15 minutes per day. Exceeding
 on a daily basis over a working career is likely to lead to hearing impairment.
s are conservative for evaluating potential adverse effects from occasional noise

th
y effects of long-term noise exposure, where noise may act as a risk factor, have
found at levels below federal guidelines established to protect against hearing
tudies attempting to clarify such health effects found that noise exposure levels
 for hearing protection would also protect against nonauditory health effects
, 1990). There are some studies in the literature that claim adverse effects at
, but these results have generally not been reproducible.

opted from the Federal Agency Review of Selected Airport Noise Analysis Issues
92). The table is a general summary of the effects of noise on people based on
dies to date.
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TABLE 3
Effects of Noise on People (Residential Land Uses Only)

Effectsa

(Day-Night Average
Sound Level in Decibels)

Hearing Loss
(Qualitative
Description)

Annoyanceb

(Percent of
Population

Highly Annoyed)c

Average
Community
Reactiond

General Community Attitude
Towards Land Use Area

75 and above May begin to
occur

37 Very severe Noise is likely to be the most
important of all adverse aspects
of the community environment

70 Will not be
likely

22 Severe Noise is one of the most
important adverse aspects of
the community environment

65 Will not occur 12 Significant Noise is one of the important
adverse aspects of the
community environment

60 Will not occur 7 Moderate to
slight

Noise may be considered an
adverse aspect of the
community environment

55 and below Will not occur 3 Moderate to
slight

Noise considered no more
important than various other
environmental factors

a All data are drawn from National Academy of Science 1977 report Guidelines for Preparing Environmental Impact
Statements on Noise, Report of Working Group 69 on Evaluation of Environmental Impact of Noise.

b A summary measure of the general adverse reaction of people to living in noisy environments that cause speech
interference; sleep disturbance; desire for tranquil environment; and the inability to use the telephone, radio or
television satisfactorily.

c The percentages of people reporting annoyance to lesser extents are higher in each case. An unknown small
percentage of people will report being “highly annoyed” even in the quietest surroundings. One reason is the difficulty
all people have in integrating annoyance over a very long time. USAF Update with 400 points (Finegold et al., 1992).

d Attitudes or other nonacoustic factors can modify this. Noise at low levels can still be an important problem,
particularly when it intrudes into quiet environment.

Source: FICAN, 1980; FICON 1992 (Update)
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SECTION 2

Noise Analysis

2.1  Methodology
The proposed action would accommodate future increases in aircraft operations at TKA. For
the purpose of evaluating potential noise effects of the proposed action in residential areas
in Talkeetna, extensive noise monitoring of ambient noise levels was conducted at several
locations within those areas. The data obtained through the noise measurement program are
used in conjunction with the FAA’s Integrated Noise Model (INM) to evaluate noise impacts
of the proposed action in terms of both the DNL and single-event effects. This information
will assist the ADOT&PF to quantitatively assess the impacts of each project alternative and
articulate them to the public.

The accepted method for evaluation of aircraft noise exposure in the vicinity of civilian
airports is the use of the INM computer program. This noise model accounts for noise
effects of aircraft landings, takeoffs and ground run-up operations based on an extensive
database that has been developed from actual measurements. 

The FAA’s Office of Environment and Energy (AEE-100) has developed the INM for
evaluating aircraft noise impacts in the vicinity of airports. INM has many analytical uses,
such as assessing changes in noise impact resulting from new or extended runways or
runway configurations, assessing new traffic demand and fleet mix, evaluating revised
routing and airspace structures and assessing alternative flight profiles or modifications to
other operational procedures. 

The INM has been the FAA’s standard tool since 1978 for determining the predicted noise
impact in the vicinity of airports. Statutory requirements for INM use are defined in FAA
Order 1050.1D, Policies and Procedures for Considering Environmental Impacts; Order 5050.4A,
Airport Environmental Handbook; and FAR Part 150, Airport Noise Compatibility Planning. 

The model utilizes flight track information, aircraft fleet mix, standard and user defined
aircraft profiles and terrain as inputs. The INM model produces noise exposure contours
that are used for land use compatibility maps. The INM program includes built in tools for
comparing contours and utilities that facilitate easy export to commercial Geographic
Information Systems. 

The model also calculates predicted noise at specific sites such as hospitals, schools, and
other sensitive locations. For these grid points, the model reports detailed information for
the analyst to determine which events contribute most significantly to the noise at that
location. The model supports 16 predefined noise metrics that include cumulative sound
exposure, maximum sound level and time above metrics from both the A-Weighted,
C-Weighted, and Effective Perceived noise level families. The user may also create user-
defined metrics from these families, a popular example being the ability to create the
Australian version of the Noise Exposure Forecast.
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The INM aircraft profile and noise calculation algorithms are based on several guidance
documents published by the Society of Automotive Engineers (SAE). These include the
SAE-AIR-1845 report Procedure for the Calculation of Airplane Noise in the Vicinity of Airports as
well others which address atmospheric absorption and noise attenuation. The INM is an
average-value-model and is designed to estimate long-term average effects using average
annual input conditions. Because of this, differences between predicted and measured
values can occur because certain local acoustical variables are not averaged, or because they
may not be explicitly modeled in INM. Examples of detailed local acoustical variables
include temperature profiles, wind gradients, humidity effects, ground absorption,
individual aircraft directivity patterns and sound diffraction around terrain, buildings,
barriers. Differences may also occur due to errors or improper procedures employed during
the collection of the measured data. 

2.2  Noise Measurement Program
For the purpose of the noise study, a noise measurement survey was conducted between
June 25 and 27, 2002. The noise measurement program included continuous (24-hour) noise
level measurements and aircraft single-event noise measurements conducted at four
residential locations. 

In addition, supplementary single-event measurements of aircraft flights were conducted at
the Talkeetna town center and single-event measurements of aircraft taxiing operations
were performed at an on-airport location near the main taxiway. The continuous noise
monitoring sites are representative of noise-sensitive locations within the community, which
are affected by noise generated by aircraft flight to and from TKA. Figure 4 depicts the
approximate locations of the noise monitoring sites.

The instrumentation used for the continuous measurements included four Larson-Davis
Laboratories (LDL) Model 824 integrating sound level meters equipped with LDL Type 2560
1/2-inch condenser microphones. These sound level meters were calibrated prior to and
throughout the measurement effort with LDL CA-200 acoustical calibrators to ensure the
accuracy of the measurements. 

For single-event measurements of aircraft taxiing operations and flights over the downtown
park, a Bruel & Kjaer (B&K) Model 2231 sound level meter equipped with a B&K 4155
1/2-inch microphone. A B&K 4231 acoustical calibrator was used to calibrate the
microphone. All the equipment comply with the American National Standards Institute and
International Electrotechnical Commission requirements for Type 1 and 2 (precision) sound
measurement instrumentation.

The noise monitoring program included the collection of single-event noise level data in
terms of the Lmax and the SEL for several OFs at each site. Appendix B presents the detailed
aircraft single-event noise measurement data obtained in the field.

In addition to the single-event noise data, hourly Leq at each continuous noise monitoring
location was also collected in order to determine the DNL exposure. Appendix C includes
summaries of the noise measurement results in terms of hourly noise levels and DNL
values. 
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Figure 4 front
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Figure 4 back
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Table 4 summarizes the results of the aircraft single event noise measurement effort. Data
shown in Table 4 shows that noise levels measured at each location were reasonably
consistent across the single events at each site. This is particularly true of SEL values, which
generally varied by no more than 3 dB at each location.

TABLE 4
Summary of Aircraft Noise Level Measurement Data

Monitoring
Site Source Type

Arrival (A) or
Departure (D)

Number
Sampled

Lmax, dB
Mean (Range)

SEL, dB
Mean (Range)

Site 1 SEP A 14 71.6 (53-82) 84.1 (60-89)

SEP D 146 77.2 (54-97) 89.4 (62-100)

TEP A 2 72.0 (61-83) 85.1 (67-88)

TEP D 12 82.3 (57-92) 90.5 (64-96)

HELI A 1 63 74

Site 2 SEP A 25 64.8 (57-82) 77.3 (65-86)

SEP D 82 73.7 (53-91) 88.1 (62-98)

TEP A 4 70.9 (64-78) 82.7 (72-86)

TEP D 9 71.3 (66-80) 80.9 (77-87)

HELI D 2 62-66 76-77

HELI A 2 62-63 76

Site 3 SEP A 6 64.5 (52-76) 77.6 (59-82)

SEP D 88 63.1 (51-76) 78.1 (57-87)

HELI OF 6 56-70 64-81

HELI D 1 69 79

Site 4 SEP A 22 59.3 (50-75) 71.8 (58-80)

SEP D 16 59.5 (51-80) 78.0 (59-87)

TEP D 1 71.2 76.7

Other Prominent Community Noise Sources

Site 1 Train --- 8 78-104 90-110

River Boat --- 10 62-72 73-81

Site 2 Train --- 3 60-75 68-85

Source: CH2M HILL

A = Arrival
D = Departure
HELI = Helicopter
Lmax = Maximum noise level during the single aircraft noise event.
SEP = Single-engine propeller aircraft
OF = overflight
SEL = Sound exposure level, which is equivalent to the total acoustic energy produced by the single aircraft noise
event.
TEP = Twin-engine propeller aircraft
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Based on the data presented in Table 4, aircraft flights to and from TKA do occasionally
interfere with speech communication at the exteriors of the representative monitoring
locations (noise levels from the aircraft reach or exceed the 60- to 65-dB range). Speech
interference at these locations is expected to continue in the future with increased frequency;
however, such interference is not expected to be significant. Aircraft noise levels would not
interfere with normal daily activities during the majority of time.

Examination of community noise levels measured from other noise sources which are not
associated with TKA reveals that noise events from single train passbys generate the highest
noise levels at Site 1 and at locations in the vicinity of the railroad tracks. The Lmax generated
from the horn of a freight train reached a level of 104 dB and SEL values from train passbys
were in the range of 90 to 110 dB, with the highest values due to train noise events involving
horn noise. At Site 3 and community locations represented by this site, noise generated by
occasional taxiing and takeoff events by fixed-wing aircraft at the Talkeetna Village Air Strip
also contribute to the overall noise exposure. SEL values sampled from a few aircraft events
at the Village Air Strip during the noise monitoring effort were between 75 to 85 dB.

2.3  Noise Impact Analysis
Generation of INM noise contours requires several pieces of information, including aircraft
flight tracks and the number of operations by aircraft type assigned to the flight tracks on a
daily basis. The goal of this study is to evaluate existing and future community noise
exposure at noise-sensitive areas in the vicinity of TKA. Figure 5 shows the community,
existing land use, and sensitive receivers.

For existing conditions, noise contours are generated for the existing annual average day
and the existing peak-season day. For future (2015) conditions, noise contours for annual
average day and peak-season day are developed under three different heliport alternatives:
No Action, the Northeast Heliport Site (Alternative E), and the Southeast Heliport Site
(Alternative C). Figure 6 depicts the heliport alternatives under consideration.

2.3.1  Airport Flight Operations
Historical data related to specific flight tracks and the associated number of aircraft
operations are not available. To develop the flight tracks and operations numbers, CH2M
HILL made a number of conservative yet realistic assumptions based on the existing
available data, coupled with anecdotal information from a variety of sources.   Figure 4
shows the existing flight tracks around TKA at the time of the field noise measurements
(June 2002).  These flight tracks are the basis for developing the existing airport noise
contours. Figure 7 depicts the future (2015) aircraft flight tracks. 

The operations data that will be used for the noise model, for both fixed-wing and
helicopter activity, are summarized in Table 5.
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Figure 5 front
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Figure 5 back
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Figure 6 front
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Figure 6 back
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Figure 7 front
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Figure 7 back
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TABLE 5
Flight Operations Data Summary

Peak Season 2000 (Part 135/GA) 2015 (Part 135/GA)

Fixed-wing departures per day

South wind (Runway 18) 64 / 29 132 / 40

North wind (Runway 36) 7 / 3 15 / 4

Helicopter departures per day

Military helicopter 2.8 2.8

Civil helicopter 12 22

Annual average 2000 (Part 135/GA) 2015 (Part 135/GA)

Fixed-wing departures per day

South wind (Runway 18) 16/ 7 34 / 10

North wind (Runway 36) 6 / 3 12 / 4

Helicopter departures per day

Military helicopter 0.7 0.7

Civil helicopter 3 5

 Table 6 summarizes fleet mix information for both fixed-wing aircraft and helicopters that
will be used in the noise model. The existing and future fleet mix are assumed to be identical.

TABLE 6
Fleet Mix Information Summary

Fixed-Wing Fixed-Pitch Variable-Pitch Twin-Engine

Part 135 22 Percent 67 Percent 11 Percent

General aviation 86 Percent 14 Percent 0 Percent

Helicopter Eurocopter 315 Lama

Bell 206 Jet
Ranger/Eurocopter 350

Astar CH-47 Chinook

Military 0 Percent 0 Percent 100 Percent

Civil 50 Percent 50 Percent 0 Percent

2.3.2  Existing Noise Exposure
During the noise measurement period, between June 25 and 28, 2002, measured DNL values
at the nearest residences west of the airport were up to 63 dB. At other community locations,
measured aircraft noise levels are well below the DNL 65 dB land-use compatibility
threshold. The noise monitoring program captured noise exposure data for a limited period
of time during conditions similar to peak season and provided a basis for evaluating the
accuracy of INM in predicting noise exposure around TKA. 
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In order to evaluate the existing noise environment, flight operations data described in the
previous section along with generalized flight tracks developed from field observations
were utilized within INM. Existing (2000) noise contours, in terms of DNL, were developed
for an annual average day and a peak-season average day (based on a 90-day peak-season).
Figures 8 and 9 depict the existing DNL 65, 70, and 75 dB contours for annual average day
and peak-season average day, respectively.

As shown by the noise contours depicted in Figure 9, existing DNL 65 dB noise exposure
even during the peak-season average day stays within airport property.

2.3.3  Future (2015) Noise Exposure
Future (2015) noise exposure in the vicinity of TKA was also estimated for the potential
scenarios shown in the subsections below.

2.3.3.1  No Action
Under the future No Action Alternative, future airport flight operations are assumed to be
as described in Section 2.3.1, with the airfield configuration remaining as it currently is.
Similar to the analysis for existing conditions, DNL contours were developed for 2015
annual average day and peak-season average day. Figure 10 shows the annual average day
DNL contours for the 2015 No Action Alternative, and Figure 11 shows the peak-season
average day noise contours for the same alternative.

The contours depicted in Figure 11 show that the only noise-sensitive areas where the DNL
65-dB noise level would be exceeded are the adjoining lots within Denali Subdivision.
Under the No Action Alternative, up to 8 lots could be affected due to noise from fixed-wing
aircraft operations.

2.3.3.2  Southeast Heliport Alternative (Alternative C)
Under the future heliport Alternative C, future airport flight operations are assumed to be
as described in Section 2.3.1, with the heliport positioned on the east side and near the south
end of the main runway (Figure 6). 

Under this alternative, DNL contours were developed for 2015 annual average day and
peak-season average day. Figure 12 shows the 2015 annual average day DNL contours for
this alternative and Figure 13 shows the peak-season average day noise contours for the
same alternative.

As with the No Action Alternative, the only noise-sensitive areas where the DNL 65-dB
noise level would be exceeded would be up to 8 first-row lots adjacent to and west of the
airport, primarily due to noise from taxiing and departures by fixed-wing aircraft. Heliport
alternatives would not affect the noise levels in these areas.

2.3.3.3  Northeast Heliport Alternative (Alternative E)
Under the future heliport Alternative E, future airport flight operations are assumed to be as
described in Section 2.3.1, with the heliport positioned within the northeast part of the
airport (Figure 6). Under this alternative, DNL contours were developed for 2015 annual
average day and peak-season average day. Figures 14 and 15 show the 2015 annual average
day and peak-season average day DNL contours, respectively.
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As with the No Action Alternative, the only noise-sensitive areas where the DNL 65-dB
noise level would be exceeded would be up to 8 first-row residential lots adjacent to and
west of the airport. Fixed-wing aircraft departures are the main cause of high noise levels in
these areas. Heliport alternatives would not affect the noise levels in these areas.
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Figure 8 front
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Figure 8 back
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Figure 9 front
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Figure 9 back
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Figure 10 front
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Figure 10 back
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Figure 11 front
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Figure 11 back
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Figure 12 front
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Figure 12 back
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Figure 13 front
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Figure 13 back
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Figure 14 front
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Figure 14 back
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Figure 15 front
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SECTION 3
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Appendix A
Acoustical Terminology
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Appendix B
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