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1 ABSTRACT

This report examines several approaches to understanding “the commuter aircraft noise
problem.” The commuter aircraft noise problem in the sense addressed in this report is the belief that
some aspect(s) of community response to noise produced by commuter aircraft operations may not
be fully assessed by conventional environmental noise metrics and methods. The report offers
alternate perspectives and approaches for understanding this issue. The report also develops a set of
diagnostic screening questions; describes commuter aircraft noise situations at several airports; and
makes recommendations for increasing understanding of the practical consequences of greater

heterogeneity in the air transport fleet serving larger airports.







2 INTRODUCTION

2.1 PROBLEM STATEMENT

Although it is not clear that consequential nationwide community response problems due to
commuter aircraft noise exposure currently exist, the term “commuter aircraft noise problem” is used
throughout this report to refer to the generic belief that some aspect(s) of community response to
commuter aircraft noise emissions are not fully or properly accounted for by conventional
environmental noise metrics, dosage-response relationships and interpretive criteria. Since this view
is a somewhat nebulous one, it is helpful for the sake of exposition to state it as an explicit strawman

proposition. In colloquial terms, the issue examined in this report is that

“Even though commuter aircraft are quieter than large jet airliners, their operations

appear to annoy people to a greater degree than would be expected on the basis of
standard predictive methods.”

For the sake of discussion in this report, this strawman is accepted at face value, even though

its current tenability at any particular airport remains to be demonstrated.

22 BACKGROUND |

For economic and other reasons, commuter aircraft operations have increased greatly both
in numbers and as proportions of total operations at many U.S. airports in the last several years. The
2138 aircraft operated by 124 domestic regional carriers in 1995 transported 57.2 million passengers
(Shifrin, 1996). Commuter aircraft flew nearly 13 billion revenue passenger miles in 1995, averaging
2179 hours of utilization per aircraft at a load factor of nearly 50%. Table 1 shows national trends
in commuter aircraft activity since 1984 (FAA, 1995; Shifrin, 1996). The number of annual
enplanements on commuter flights nationwide has grown at a compound rate of about 9% over the
last decade, during which time commuter airlines have flown increasingly larger aircraft longer
distances. The average passenger trip length in 1995 was 223 miles, while the average number of

seats per aircraft was 24.6.

Little of this growth in commuter operations was foreseen either prior to the deregulation of

the late 1970s or in subsequent FAR Part 150 studies at many airports. FAA expects enplanements




on commercial aircraft to increase by 3.7% per year for at least the next decade. If enplanements on
commuter aircraft continue to grow at rates similar to those sustained over the last decade, then it
is clear that an increasing proportion of domestic passengers will be transported on commuter aircraft

in the future.

Although the composition of the commuter aircraft fleet has changed considerably in the last
decade and will continue to do so in the future, the noise emissions of smaller commuter aircraft
remain lower in level than those of larger airliners, particularly on departure. At most large regional
and hub airports, commuter operations already constitute a quarter or more of all operations. This
trend has increased the heterogeneity of fleets at major airports, and raised questions about the

appropriateness of environmental assessment methods developed during the pre-deregulation era,

Table 1 Growth of domestic commuter aircraft operations since 1984
1984 21.0 161 19.1 48.2
1985 21.9 162 19.4 443
1986 23.3 167 202 45.0
1987 28.0 161 197 46.0
1988 30.1 172 19.2 46.6
1989 32.1 178 204 47.8
1990 37.2 184 208 47.1
1991 38.7 186 215 46.8
1992 427 197 229 48.1
1993 46.7 203 230 487
1994 53.6 211 237 50.4
1995 57.2 223 24.6 49.9

when the bulk of scheduled service was provided by a fairly homogeneous fleet of large jet transports.

In the short term, the growth in numbers of passengers transported by commuter aircraft has
constituted a positive trend from the perspective of integrated noise exposure in airport

neighborhoods. In units of integrated noise exposure, increases in numbers of commuter operations




are generally offset by decreases in sound exposure level of individual overflights, particularly on
departure. This is the case even when commuter operations do not reduce enplanements on larger
jet aircraft, but instead increase total operations. Increases in numbers of commuter flights have thus

far had only minor effects on total areas enclosed by airports’ DNL contours.

Figure 1, adapted from Fidell, Horonjeff, Mills, Baldwin, Teffeteller, and Pearsons (1985),
illustrates the bimodal distribution of maximum A-weighted sound levels in a neighborhood near an
airport serving a fleet of both propeller-driven and jet aircraft. A few dozen Stage II jets are
responsible for the higher mode, while several hundred propeller-driven general aviation aircraft are
responsible for the lower mode. Fidell et al. (1985) note that the relatively few jet operations would
control the aircraft-produced DNL to within 1 dB in this neighborhood, even if as many as 4,000

propeller aircraft operations per day contributed to the lower mode.

Growth in numbers and percentages of commuter aircraft operations may nonetheless pose
problems for airport communities, airport proprietors and others. As commuter airlines extend
service to greater numbers of destinations at increasing stage lengths, and as they compete with larger
equipment for passengers, problems of exacerbated community response to aircraft noise in general

(i.e., not merely reactions to commuter operations) may arise in airport neighborhoods. Other
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Figure 1 Ilustration of bimodal distribution of maximum A-weighted aircraft noise levels in a

neighborhood near an airport supporting both propeller-driven and jet aircraft.




potential problems include commitment of runway and taxiway capacity without a commensurate
increase in passenger enplanements (and hence, diminished revenue from passenger facility charges,
comrmercial space rentals, concession fees, and other sources of airport funds), and disproportionate
increases in air traffic control workload. These other problems may be of particular concern to

airports that are already operating at or near runway and gate capacities.

Commuter aircraft have competed most effectively over the last decade with larger jet
transports in markets for which larger equipment does not offer notably shorter block times, and in
which greater flight frequencies can compensate for somewhat longer block times and less
comfortable equipment. (It should be noted, however, that the larger partners of the 43 code sharing
commuter airlines often make final decisions about equipment and route allocation for other reasons
as well.) Commuter operations have also profited from the natural decline in rail and bus service.
As commuter airlines continue to build market share, increase load factors, offer service to more
distant city pairs, develop point-to-point networks in addition to providing feed traffic at hubs, and
operate in a more stringent regulatory environment, they will operate larger aircraft, including multi-

engine turbofan aircraft.

These trends have already blurred the once-clear distinction between commuter and other
airline operations. Swearingen Metroliners, Beechcraft 1900D, Jetstream 31 and similar smaller
commuter aircraft are being retired from revenue service at some larger hub airports, and are being
replaced with larger aircraft such as Bombardier’s 50 seat Regional Jet, Aerospatiale/Aeritalia ATR-
72, and Fokker F70 and F100 jets. Additional 70-100 seat turboprop and turbofan powered aircraft
(e.g., the Dash 8-400, Boeing 737-600 and -700 models, and MD-95) are likely to join the

“commuter” and “regional” short haul fleets within a few years.

In its public hearings, the Federal Interagency Committee on Aircraft Noise (FICAN) has
begun to hear from community representatives reporting annoyance due to commuter aircraft noise
that is seemingly disproportionate to the integrated noise exposure produced by such operations. It
is far from clear, however, that such complaints are directly attributable to any unique aspect of
commuter aircraft noise emissions and operations. Increasing numbers of commuter aircraft

operations at airports also affect the frequency of overflight noise intrusions, the heterogeneity of




spectral content of aircraft overflight noise, the variance of the distribution of SEL values of aircraft
overflights in a given neighborhood, the character of ground runup noise, and sometimes the
geographic distribution of overflown communities with respect to long established jet flight tracks
and runway ends. Any of these factors alone or in combination could contribute to aggravated

community response to commuter aircraft operations.

2.3 ORGANIZATION OF REPORT

Chapter 3 contains background information in several areas related to commuter aircraft
operation. Chapter 4 summarizes perspectives of several airports and communities regarding
commuter aircraft noise impacts, and develops a set of diagnostic screening questions. Chapter 5
examines several plausible explanations for the commuter aircraft noise problem. A Glossary is
provided for the benefit of readers unfamiliar with some of the terminology of regulatory acoustics.

Two Appendices contain additional technical detail.







3 NATURE OF COMMUTER OPERATIONS

3.1 TERMS AND DEFINITIONS

Scheduled passenger-carrying operations in airplanes with 30 or fewer passenger seats or of
7,500 pounds or less in payload capacity are currently conducted under FAR Part 135. Such aircraft
operations have traditionally been considered as “commuter” airline operations. A proposed revision
of regulations of March, 1995 (Notice 95-5; 60 CFR 16230) imposes certain additional requirements
on providers of scheduled passenger service in all aircraft with 10 to 30 seats, and on all operators
of turbojet airplanes regardless of seating configuration. These new regulatory requirements resemble

those applicable to Part 121 certified carriers (major long-haul airlines).

Per 14CFR Part 91 et al., FAA currently considers “commuter” airline operations to be
scheduled, passenger-carrying flights conducted under FAR Part 135 in airplanes with a passenger-
seating capacity of 30 or fewer seats. The Department of Transportation defines “commuter category
airplanes” and “commuter” operations more broadly than FAA, using the term “commuter” to include
all scheduled passenger-carrying operations conducted in airplanes with a passenger-seating capacity
of 20 to 60. FAA avoids use of the term “regional,” widely used by the airline industry to indicate
scheduled passenger-carrying flights and airplanes in short haul service. For reasons noted in the
following subsections, the term “commuter” is used in its broadest sense in this report, including that

of “regional” and even larger aircraft.

3.2 OPERATIONAL TRENDS AND FLEET MIX

The marked increases of recent years in commuter aircraft operations at airports nationwide
have several origins, beginning with the deregulation of the late 1970s. As the national air
transportation network evolved from city pair toward hub-and-spoke topology, an expanding niche
was created for aircraft with lower direct operating costs over short block times than large turbofan
powered aircraft. Factors as diverse as marketing trends (e.g., airline code-sharing in flight
reservation systems), competitive pressures for flight frequencies, aircrew labor costs, and
technological improvements in the speed and comfort of smaller transport aircraft, have all fostered
these trends. Although these trends will almost certainly continue in the future, their quantitative

effects on numbers and proportions of commuter operations at particular airports have proven
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difficult to forecast. Factors such as the relative proportions of transfer, origination, and destination
traffic at an airport, as well as types and schedules of service offered by competing airlines, the
airport’s geographic relationship to other population centers and competing airports, and the size and

population density of an airport’s hinterland, all affect the economics of fleet operation.

3.3 DIVERSITY OF AIRCRAFT AND POWERPLANTS IN
COMMUTER SERVICE

Table 2 compares characteristics of the two dozen-odd aircraft types flying in scheduled
commuter service in the United States. The table omits a number of fixed wing aircraft that currently
conduct less than 1% of U.S. commuter aircraft operations,' even though they may be in common
service elsewhere. Table 2 also omits rotary wing, amphibian, business jets and certain other aircraft
types in air taxi service. The table, although not intended to be comprehensive, indicates the
considerable range in size and capacity of aircraft in commuter service. Aircraft in “commuter” and
short haul (“regional™) service range in passenger capacity from 2 to 74, and in weight (with which
engine power and hence noise emissions scale directly) from about 7,000 to 60,000 pounds. Figure
2 shows the numbers and proportions of commuter aircraft that account for the bulk of current

operations.

The number of turboprop engines powering this diverse fleet is considerably smaller than the
number of aircraft models in commuter and regional service. As noted by Galloway and Wilby
(1980), variants of Pratt and Whitney (Canada) PT-6, AiResearch TPE331, Rolls-Royce Dart, and
Allison 501 engines are among the most common turboprop engines. These engines have been fitted
with such a variety of gearboxes (driving two- to six-bladed, constant or variable pitch propellers of
varying shape, length, and tip speed) that the noise emissions of different commuter aircraft equipped

with the same engines can differ markedly from one another.

Propellers are generally the predominant source of turboprop aircraft noise. Propeller
rotation speeds vary from about 1000 to 2000 rpm across commuter aircraft models, while helical
tip Mach numbers vary from less than 0.6 to more than 0.8. This wide range of propeller rpm and

tip speeds leads to substantial differences in spectral distributions of tones and broadband energy

! Based on August, 1995 OAG information.
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within aircraft types as a function of operating conditions, and among different commuter aircraft

models.

Table 2 Summary of aircraft types accounting for the bulk of scheduled commuter service in the
United States. (Derived from information compiled by Frawley and Thorn, 1995. All

specifications are approximate, as variant powerplants and seating arrangements are

common among different production batches and sales.)

Piper (PA-31, PA-42, etc.) | Variety of piston and 2-10 up to 7,800 | Piper models account for 2.5%
turboprop engines, of U.S. scheduled commuter
including two 260kW operations, plus considerable
Lycoming and two air taxi and corporate service;
460kW P&W PT6A in ranges up to 1290 mi
PA-31 models alone

Beechcraft 1900 Two 820kW or 19 16,950 More than 200 built, 1900D
955kW P&W CPT6A model manufactured since
turboprops, four- 1991; 1570 mi range, 288 kt
bladed constant speed cruise speed with 10
propellers passengers. With smaller

models (King Air, B39),
accounts for almost 20% of all
U.S. commuter operations

Cessna One or two piston 4-14 up to 8,750 | Up to 1400+ mi range
engines or turboprop

Pilatus Britten-Norman Two piston engines or 8 6,600 1000+ mi range

BN-2A/B Islander BN-2T | turboprop

Turbine Islander

Fairchild (Swearingen) Two 700kW (Metro) 6-19 16,500 Metro II, Il and 23 models

Metro/Merlin or two 495kW evolved from 1960s Merlin
(Merlin) Garrett design; about 1000 in service,
AiResearch TPE331 accounting for more than 7% of
turboprops driving U.S. commuter operations.
three-bladed constant 1900+ mi range
speed propellers

British Aerospace Two 700kW (J31)/ 19-27 15,322 (J31) | Derivatives of late 1960's

(Jetstream) 31/41 1230kW (J41) Garrett 24,000 (J41) ] Handley Page design,
TPE331 turboprops accounting for about 13% of
turning four- or five- U.S. commuter operations.
bladed constant speed 650-1150 mi range
propellers

Government Aircraft Two turboprop 12-16 9,400 730 mi range

Factories N22B/N24A

Nomad
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1865kW P&W 121-

123 wrboprops turning
four- bladed constant

speed propellers

DeHavilland DHC-6 and 7 | Two 431 or 460 kW 20 (DHC-6) 12,500 Very successful family (more
P&W PT6 (DHC-6); 54 (DHC-7) (DHC-6) | than 1000 sales) dating to mid-
four 835kW (DHC-7) 47,000 1960s; account for almost 12%
P&W PT6 turboprops (DHC-7) | of U.S. commuter operations.
turning four-bladed Range up to 1100+ nautical
constant speed miles with full passenger loads
propellers in revenue service
Embraer EMB-110 Two 560 kW P&W 18-21 13,010 1000+ mi range
(Bandeirante) PT6A turboprops
turning three- bladed
constant speed
propellers
Dornier 228 Two 535kW Garrett 15-19 14,110 1320 mi range
AiResearch TPE331-5
turboprops driving
four- bladed constant
speed propellers
Embraer EMB-120 Two 1340kW 24-30 26,433 About 300 Brasilia models
(Brasillia) P&W118 turboprops account for about 14% of U.S.
turning four- bladed commuter operations. Brasilia
constant speed entered service in 1985.
propellers 800+ mi range; 30,000+ ft
ceiling
Shorts 330 Two 875kW P&W 30 22,900 900+ mi range
PT6A tarboprops
Dornier 328 Two 1380kW 30-39 30,071 840 mi range
P7TW119B turboprops,
driving six- bladed
constant speed
propellers
Saab SF 340 Two 1295 or 1305kW 33.37 29,000 Design from late 1970s
General Electric CT7-5 collaboration of SAAB and
or -9 turboprops, Fairchild; nearly 400 now in
turning four-bladed service. Accounts for almost
constant speed 12% of U.S. commuter
propellers operations; 2145 mi range
Shorts 360 Two 990kW P&WPT6 36-39 27,100 600+ mi range
turboprops driving
five- bladed constant
speed propellers
DeHavilland DHC-8 Two 1490kW, 36-56 36,300- 820-2050 mi range
(Dash 8) (All Series) 1605kW, 1775kW, or 43,000
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Fokker F27
Friendship/Fairchild F-27

Two 1730kW Rolls-
Royce Dart Mk 536-
7R turboprops, driving
four- bladed constant
speed propellers

45,500

1440 mi range

British Aerospace (Hawker
Siddeley) 748

Two 1700kW Rolls-
Royce Mk 534, 535 or
552 turboprops,
driving four-bladed
constant speed
propellers

48-51

27,400-
46,500

1600+ mi range

Convair (All Series)

Two piston radial
engines driving three-
bladed constant speed
propellers (CV240,
340, and 440); two
2800kW-3430kW
turboprops (CV540,
580, 600, 640 and
CV5800)

40-76

49,700-
63,000

1600-2500+ mi range

Aerospatiale/Alenia ATR-
42

Two 1340kW

P&W 120 turboprops,
driving four-bladed
constant speed
propellers (ATR 42-
300); 1455kW
turboprops (ATR 42-
320); two PW127Es
driving six-bladed
standard propellers
(ATR42-500)

4246

22,647-
36,817

Continental Express is first US
customer for ATR42-500, latest
addition to Aero International
Regional (AIR), with expected
delivery of 8 aircraft between
May and November 1996, and
option to purchase 12 more;
2700+ mi range

Aerospatiale/Alenia
ATR72

Two 1610 or 1850kW
P&W124 or 127
turboprops, turning
four- bladed propellers

64-74

47,400

Developed as a stretched
version of ATR 42, entered into
service in 1989. ATR42 and
72 models fly about 10% of
U.S. commuter operations.
1200+ mi range in revenue
service with full passenger
loads
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Aircraft Type
WEEKLY DEPARTURES
Beechcraft 1900 12,679 17.8%
Embraer EMB-129 Brasilia 9,867 13.9%
Saab SF 340 8,409 11.8%
British Aerospace Jetstream 31 7.927 11.2%
De Havilland DHC-8 7332 10.3%
Aerospatisle/Alenia (ali series) 5128 7.2%
Fairchiid Metro/Meriin 5,009 7%
Cessna 3112 4.4%
Aerospatiale/Alenia ATR72 2,297 3.2%
Piper 1,787 25%
British Aerospace Jetstream 41 1,496 21%
Dornier 328 1,088 1.5%
Shorts 360 836 1.2%
Other (combined commuter 4,123 5.8%
aircratt types individually less than 1% of total departures)
Figure 2 Commuter aircraft departures by aircraft type to all destinations from 238 U.S. airports (OAG,
August 1995).

Figures 3, 4, and 5, adapted from Figures 1, 2 and 3 in Galloway and Wilby (1980), illustrate
the variety of spectra of various engine/propeller combinations. A regression equation developed
by Galloway and Wilby that predicts EPNL values for commuter aircraft with a standard error of 3.2

dB is as follows:

Lypy = 10log,, (NP) + 47.82log M, + 21.210g10-’-11{ + 818

N = number of engines

P = average horsepower per engine
M, = helical tip Mach number

V = true airspeed in knots

h = altitude in feet
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Figure 3 One-third octave band sound pressure levels for Dash-7 at time of PNLTM (takeoff power)
(Galloway and Wilby, 1980).
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Figure 5 One-third octave band sound pressure levels for Hawker Siddeley 748 at time of PNLTM
(various powers) (Galloway and Wilby, 1980).

3.4 RANGE OF SEL FOOTPRINT AREAS OF COMMUTER
AIRCRAFT

Version 5.0 of FAA’s Integrated Noise Model (INM) was exercised to determine the land
areas within aircraft SEL noise contours produced by single approaches and single departures of the
salient commuter aircraft included in Figure 2 and a few commercial jet transports. The aircraft
included in this study are summarized in Table 3. The Beechcraft 1900 and Fairchild Metro/Merlin
were not available in INM. Aircraft substitutions for British Aerospace Jet Stream 31, Aerospatiale
ATR-42 and ATR-72, Embraer 120, and Fokker-27 were available in INM. The maximum gross
takeoff weights of the turboprops and of the larger jets were 12,500-46,500 and 95,000-240,000

pounds, respectively.

Land areas in square statute miles were calculated within 5 dB intervals of SEL ranging from
55 dB to 85 dB. Table 4 compares land areas within SEL contour intervals produced by a single
approach of each of the 10 aircraft. The land areas within the SEL contour intervals for the various

aircraft are distributed similarly. Two of the propeller planes (Dash-6 and Shorts 330) expose nearly
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Table 3 Aircraft types for which SEL contours for single approaches and departures were compared
DeHavilland DHC-6 British Aerospace Jet Stream 31 - turboprop
DeHavilland DHC-7 -- 3 turboprop
DeHavilland DHC-8 Aerospatiale ATR-42 3 turboprop

Shorts 330 -- 3 turboprop
Saab SF340 Embraer 120 3 turboprop
British Aerospace HS748 Fokker-27, 2 turboprop
Aerospatiale ATR-72
B757 - 3 commercial jet
Fokker-100 - 3 comumercial jet
MD§&1 -- 3 commercial jet
B727-200 -- 1 commercial jet

as much land area within the 70 dB<SEL<75 dB and lower contour intervals on approach as the

B727-200.

Table 5 compares land areas within SEL contour intervals produced by single departures of
each of the 10 aircrafi. Land areas within the 65 dB<SEL< 70 dB contour interval for departures
range from 6.5 square miles (for the Dash-7) to 81 square miles (for the B727-200).

The relationship between the land area within SEL contour intervals on approach and
departure for the ten aircraft is illustrated in Figures 6, 7 and 8. Data points lying above the diagonal
indicate greater land area within noise contours on departure than on approach. Points lying on or
near the diagonal indicate similar amounts of land area within noise contours on departure and
approach. Points lying below the diagonal indicate greater land area within noise contours on
approach than on departure. Figures 6, 7 and 8 show this information for the 55 dB<SEL< 60 dB,
65 dB<SEL< 70 dB, and 75 dB<SEL< 80 dB contour intervals, respectively. The land area within
all contours on departure was greater than that on approach for all 10 aircraft. The land area
produced by departures and approaches by the 727 far exceeded the land areas of all other aircraft

operations.
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Unlike the other commuter aircraft included in this study, land area within the 55 dB<SEL<
60 dB contour on departure for the Dash-8 and HS748 aircraft were comparable in size to the land
areas of the jet transports (as shown in Figure 6). The Dash-8 generated up to 40 times more land
area within the 55 dB<SEL< 60 dB contour interval on departure than on approach. The ratio of
land area within the 55 dB<SEL< 60 dB contour interval on departure and approach for the Dash-7
and the HS748 was about 5:1, for the 727 was 4:1, and for the MD81 and the F-100 was about 2:1.

Ratios of land area within this contour for the other commuter aircraft were about 1:1.

Land areas within the 65 dB<SEL< 70 dB contour interval on departure for the HS748 and
the SD330 were comparable in size to the jet transports (as shown in Figure 7). Ratios of land area
within the 65 dB< SEL< 70 dB contour interval on departure and approach were 15:1 for the Dash-8
and 9:1 for the HS748. Ratios for the other aircraft were similar to that observed within the 55 dB<

SEL < 60 dB contour interval.

Land areas within the 75 dB< SEL< 80 dB contour interval on departure for the HS748 were
again comparable in size to the jet transports (as shown in Figure 8). All of the commuter aircraft
other than the HS748 produced SEL contours encompassing very similar land areas within this
contour on approach and departure. Ratios of land area on departure and approach within the 75
dB< SEL < 80 dB contour interval for the HS748, the Dash-8, and the MD81 were 7:1, whereas
ratios for the Dash-7, F-100, and 727 were about 4:1.
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3.5 SUMMARY OF POTENTIAL CONSEQUENCES OF INCREASED
COMMUTER FLIGHT OPERATIONS

Table 6 summarizes factors affecting the acoustic effects of increases in commuter aircraft
operations at airports and their potential consequences for community response. Non-acoustic
factors such as those noted by Fields (1993) may be responsible in some circumstances for adverse
community response to commuter aircraft operations as well. These include type-specific fear of
crashes, attitudes of misfeasance and malfeasance toward airport proprietors and commuter
operators, concerns about the necessity for increased airport use and the likelihood of future airport

expansion.
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Table 6 Relationship between aspects of increased commuter aircraft operations and possible effects
on community response.

Nature of propuision noise Increased variability in character and identifiability of aircraft overflight and ground
runup noise at airports with predominantly jet fleets

Flight frequency Greater numbers and temporal density of overfights, correspondingly fewer
intermediate periods free of audible aircraft noise

Individual overflight duration Increases in time that aircraft overflights are audible and total noise duration

Time above threshold May increase total time above lower threshold values

Single event levels Mean overfiight levels for fleet as a whole may decline

Integrated noise levels Minor effect on departure levels; greater effect possible on approach levels,
particularly as Stage Il aircraft are phased out and commuter aircraft increase in size
and number

Flight paths Potential increases in newly exposed populations (dependent on runway orientation

and utilization, surrounding land uses, and approach and departure routings)

Ground runups Potential changes in character and increased duration of taxiway queuing noise

Time of operations Adverse response to bunching of flight times possible at hub airports
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4 AIRPORT AND COMMUNITY PERSPECTIVES ON
“THE COMMUTER NOISE PROBLEM”

Discussions about local experiences with commuter aircraft noise were held with airport,
airline, and community personnel involved in planning, development, operations and noise assessment
at a range of airports. The proportion of commuter operations at the selected airports encompassed
the range (from about 25% to about 60%) observed at most large airports. The following subsections
summarize these discussions. Details of commuter operations at each airport may be found in

Appendix A.

4.1 RECOGNITION OF PROBLEM

None of the airport personnel interviewed believed that commuter aircraft operations created
community response problems as great as those associated with operations of larger jet aircraft. The
basis of this belief was informal in most cases, however, and was based primarily on the rarity of
specific mentions of commuter aircraft in noise complaints. By itself, however, complaint experience
does not provide a firm basis for reaching conclusions about potential commuter aircraft noise

problems for a variety of reasons:

. Many complaints are difficult to associate with individual aircraft operations,
both by the complainant and by airport representatives;

. Times of occurrence of noise events producing complaints are often uncertain;

. Many complainants are unaware of the types of aircraft about which they
complain;

. Flight track matching is sometimes uncertain or impossible on a post hoc
basis;

. Many complaints (e.g., “aircraft off course/too low”™) do not specifically
concern noise exposure; and

. Small numbers of individuals often account for large percentages of total
complaints.

All of the airport personnel interviewed appreciated the relative insensitivity of DNL contours
to noise exposure created by commuter aircraft operations at airports with mixed jet and commuter
activity. Since most interpreted community response issues in strict accordance with FAA land use
compatibility guidelines, few had independently considered the possibility that commuter aircraft

operations might contribute in other ways to airport noise problems.
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4.2 SEGREGATION OF COMMUTER AND JET TRAFFIC

Airports varied widely in air traffic control practices with respect to the treatment of
commuter aircraft. Some airports constrained commuter operations to particular runways and flight
tracks to enhance runway capacity, while others made no effort to maintain separate jet and
commuter approach and departure traffic streams. All airport personnel interviewed indicated that
in practice, flight tracks of commuter aircraft were much more variable than those of jets. Variability
in aircraft flight tracks in general and in commuter flight tracks in particular was generally believed

to increase under VFR conditions and as air traffic controller workload and airport capacity increased.

43 RELATIVE LEVELS OF COMMUTER AND JET AIRCRAFT
OVERFLIGHTS

Several airport personnel observed that in actual operating experience, noise levels created
by commuter aircraft did not differ greatly from those of the quieter Stage III aircraft in certain flight
regimes. As described in Appendix A, Section A.3.6, at least one airport noted that commuter
aircraft were routinely among the noisier events at some noise monitoring points. Both of these
observations tend to suggest that at airports lacking significant numbers of Stage II operations, the
“commuter noise problem” may not differ from the standard aircraft noise problem in some
neighborhoods. This in turn suggests that the “commuter noise problem” might become more salient

as the deadline for phasing out Stage II operations approaches in the year 2000.

44 DIAGNOSTIC SCREENING PROCEDURE

Factors that may favor development of adverse community response to commuter aircraft

noise that may seem disproportionate to its integrated exposure at a particular airport include the

following:
. Fleet composed primarily of Stage III jet aircraft
. Residential neighborhoods exposed primarily to approach operations
. Residential development to the side of the extended centerline of the runway

from which most large transport aircraft operate, near departure taxiway
queues, or near ends of runways used primarily for commuter operations
. Recent introduction or increase in commuter aircraft operations




25

Figure 9 is a schematic of a set of questions that may aid in identifying potential commuter

aircraft noise problems at specific airports. A brief discussion of the decision points is provided

below.
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Operations AR ngggﬁ':t Yes Complaints Yes 3! Disproportionate [ Yes Complamts - | "5
o Available? >10%? to Operations? Operations?
| i No
No No | No No A 4
\ Y Y Time Periods of
Complaints - Yes
Pariods of >
i 3 - Operations?
No
y
Unusual Yes
Operations —»
(e.g., runups)?
1 J
Asg::';"ﬁ;;e Potential Commuter Commuter [
Probiem Aircraft Noise Aircraft Noise - |
Unlikely Problem Problem Likely

Figure 9 Commuter aircraft noise problem diagnostic issues.
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4.4.1

4.4.2

4.4.3

4.4.3.1

4.4.3.2

4.4.3.3

Have commuter aircraft operations at the airport constituted at least 10% of total
operations at the airport over the past year?

An airport cannot as a matter of definition have a “commuter aircraft noise” problem
of the disproportionate sort addressed in this report if it lacks jet operations.
However, a commuter aircraft noise problem at an airport with predominantly jet
operations is unlikely to be recognizable as such until commuter operations exceed
at least 10% of total airport operations.

Has the airport proprietor maintained detailed, systematic, and retrievable records
of com.Plaints, flight tracks, and numbers and types of aircraft operations for at least
a year?

Although commuter aircraft operations may contribute disproportionately to an
airport’s noise problem, there may be no reliable means to detect it from archival
information unless such information is systematically maintained. A social survey to
assess the prevalence of annoyance with commuter aircraft overflights may be
required to produce an empirical diagnosis in such cases.

Does the pro?ortion of complaints about commuter aircraft operations exceed the
proportion of commuter aircraft operations at the airport over the last year?

If the proportion of complaints about commuter operations exceeds the proportion
of commuter operations in areas overflown by such aircraft, a commuter aircraft noise
problem in the sense addressed in this report is likely.

Do the geographic areas of complaint roughly correspond to specific
geographic areas of commuter operations

A commuter aircraft problem within a small, circumscribed area may go unnoticed,
particularly at a large airport with multiple runways.

Do the time periods of complaints roughly correspond to specific time periods
of commuter operations?

Cyclic bunching of commuter operations providing synchronized feed traffic to longer
haul jet operations may create problems at airports dominated by single major carriers.

Have atypical types of commuter operations (e.g., runups) or numbers of
commuter operations occurred over the past year?

A transitory problem related to historically atypical or recently increased flight
frequency may occur, irrespective of noise level.
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5 POTENTIAL EXPLANATIONS FOR “THE
COMMUTER AIRCRAFT NOISE PROBLEM”

Several hypotheses may be identified that might in principle account for commuter aircraft
noise problems. One class of hypotheses focuses on the annoyance of individual overflights, without
concern for long term annoyance associated with the cumulative exposure of multiple overflights.
A second class of hypotheses addresses the latter issue. This second class of hypotheses either
implicitly or explicitly challenges aspects of the conventional approach to predicting long term, noise-
induced aircraft noise annoyance. Appendix B discusses the distinction between the two classes of

hypotheses in greater detail.

5.1 HYPOTHESES CONCERNING ANNOYANCE OF INDIVIDUAL
COMMUTER OPERATIONS

5.1.1 Explanations Related to Absolute Level, Spectral Composition, and Adequacy of
Frequency Weighting Network

Although commuter aircraft are much quieter than larger Stage II jets, differences between
SEL values for overflights of commuter aircraft and the quieter Stage III jets may be considerably
smaller in some airport environs. As suggested in Table 7 and in Section 3.4, some commuter aircraft
can be nearly as noisy as some jets in terms of SEL, in part because of the shorter slant ranges to

neighborhoods over which they may fly.

Apart from the lower levels of commuter aircraft noise emissions, perhaps the most obvious
acoustic difference with regard to larger jet transports is in the spectral character of commuter aircraft
noise signatures. As noted in Section 3.3, propellers of commuter aircraft create prominent,

Table 7 Comparison of approximate single event noise levels created by selected commuter and
larger jet transport aircraft at FAR Part 36 approach and departure measurement points at full
gross weight.

Approach 92 EPNdB 102 EPNdB 99 EPNdB 93 EPNdB
(2000 m from runway threshold)

Departure 80 EPNdB 100 EPNdB 87 EPNdB 91 EPNdB
(6500 m from brake release)
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harmonically related tones that sound qualitatively different from either the tones produced by straight
turbojet engines (such as compressor tones of the JT-3D engine that the PNL tone correction
algorithm was originally designed to detect), or from the buzz tones of high bypass ratio turbofan

engines.

Many residents of airport neighborhoods who have no memory of the noise signatures of
commercial transport aircraft of the 1950s and early 1960s may well regard the tonal components of
commuter aircraft noise as more disturbing than the broadband noise of Stage III aircraft. If so, then
re