RICKENBACKER INTERNATIONAL AIRPORT
FAR PART 150 NoOISE COMPATIBILITY STUDY FINAL

APPENDIX B
FIELD NOISE MEASUREMENTS AND NOISE
COMPLAINTS

This appendix provides the results of temporary noise monitoring conducted to
provide information to the development of noise contour modeling and the
complaints about aircraft noise documented by the airport’'s management staff.

B.1 NOISE MEASUREMENTS

A noise measurement program was conducted during the week of June 27, 2005,
following Federal Aviation Regulations (FAR) Part 150 Guidelines. This field
measurement program was intended to provide numerous measurements of
individual aircraft overflight events. The measurements were compared with pre-
existing database information related to aircraft noise level and performance
characteristics. The information collected during the measurement program
included acoustical output, as measured at known locations, as well as flight
trajectory data (the aircraft's three-dimensional location), relative to the noise
measurement site.

Measurements made for short periods are unique to that one period, and may not
represent the average of the events that would occur at that location over a longer
period of time. The relationship between field measurements and computer-
modeled average noise levels is comparable to that between a book and its cover.
While the cover (single-event measurements) may indicate something of the
character of a book and receive inordinate attention based on its color or graphics,
the total story (average noise level) is in all the words that constitute the story. It
is on the total story that the critic makes his assessment. In other words, the
modeling process simulates overall average annual conditions (the book) while field
measurements (the cover) reflect only a small part of the whole story.

Aircraft noise measurements concentrated on the collection of a variety of single
overflight noise information, with emphasis on the noise generated by aircraft
during arrival and departure north and south of the airport. Measurements
occurred during all times that the airport was operating.

B.2 NOISE MEASUREMENT SITES

Noise monitoring sites were chosen at 33 locations based on their proximity to the
airport, the flow of aircraft operations during the measurement program, and areas
of historic noise concerns. Exhibit B-1 illustrates the locations of the noise
measurement sites. General sites were selected on the basis of ambient noise level
(or more specifically, the absence of loud ambient noise), locations of flight tracks
derived from preliminary early analysis of the Total Airport Management Informa-
tion System (TAMIS) information, locations of noise complaints received by the
airport, and the locations of concentrations of residential use in overflown areas.
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Specific locations were suggested by airport staff and members of the public, as
well as through application of consultant experience. Specific selection criteria
included the following:

o Emphasis on areas of numerous aircraft noise events according to earlier
evaluations.

o Representative sampling of all major types of operations and aircraft using
the Rickenbacker International Airport (LCK).

e Screening of each site for local noise sources or unusual terrain
characteristics, which could affect measurements.

e Location in or near areas from which complaints about aircraft noise were
received, or where there are concentrations of people exposed to numerous
aircraft overflights.

While there is no end to the number of locations available for monitoring, the
selected sites fulfill the above criteria and provide a representative sampling of the
varying aircraft noise conditions in the vicinity of the airport. Information collected
during the noise measurement program included single-event peak decibel (dB)
levels (Lmax), Sound Exposure Levels (SEL), event duration, time of occurrence
and aircraft type.*

B.3 ACOUSTICAL MEASUREMENTS

This section provides a technical description of the acoustical measurements that
were performed for the LCK Part 150 Study. Described here are the
instrumentation that was employed, calibration procedures followed, and related
data collection items and procedures.

B.3.1 INSTRUMENTATION

Two types of acoustical instrumentation and analysis equipment were used in order
to obtain acoustical data to compare with standard data associated with aircraft
noise. The major instrumentation that was used is listed in Table B-1.

Lmax refers to the maximum A-weighted noise level recorded for a single noise event. SEL is a
logarithmic expression of the all the sound energy for a single noise event compressed into one
second. Durations are expressed in seconds and the identification of aircraft types was done
visually from the ground as the aircraft passed over head and through a review of TAMIS data.
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Table B-1
ACOUSTICAL MEASUREMENT INSTRUMENTATION
Rickenbacker International Airport

NUMBER INSTRUMENT TYPE

Larson Davis 814 Type 1 Integrating Sound Level Meter/Real-Time Analyzer
Larson Davis 820 Sound Level Meter

Larson Davis ¥2” microphone type PRM902 w/Windscreens

Larson Davis ¥2” microphone type 40AE w/Windscreen

Type 1 Precision Microphone Calibrator, 94 or 114 db output, 1kHz, ¥2”
opening

W |FPINEFIN

Source: Landrum & Brown, 2006.

B.3.2 MEASUREMENT PROCEDURES

Aircraft noise levels were recorded using the equipment indicated in the above table
for each of the 33 sites. TAMIS data was obtained from the Columbus Regional
Airport Authority (CRAA) to compare to measured events. The noise-monitoring
program was designed to provide a sampling of single events throughout the study
area. It was not designed to record cumulative noise levels. All of the monitors
were calibrated before measurements began and were attended while active to
ensure that only aircraft noise events were recorded. The monitoring procedure
called for the operator to enable the noise monitor when a noise event first became
audible and continue monitoring that event until the noise level receded back to
ambient levels, usually lasting a duration of 20 to 50 seconds. After the event, the
operator recorded the average noise level (Lavg), the SEL, the event duration, and
the Lmax. Other information, such as aircraft type and operational characteristics,
was also annotated, as available.

The LCK program provided for the collection of a large number of single-event
measurements at a variety of locations throughout the community at distances
ranging from several hundred feet to several miles between the aircraft and the
monitoring site. This information allowed, when correlated with the TAMIS records
and operating schedules, the determination of applicable noise curves and
performance characteristics within the Integrated Noise Model (INM) database for
the most significant aircraft and operators. The measured data generally reflected
the noise levels within the INM database for those aircraft operated by the jet
operators at the airport. Based on an analysis of flight profiles and measured noise
levels no modification of any noise curves or standard operational data was
conducted.

B.3.3 WEATHER INFORMATION

The measurements were recorded during both clear and overcast sky conditions.
The average temperature ranged from a low of 68 to a high of 91. The winds were
light and generally came from the southwest.
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B.3.4 OBSERVED OPERATING CONDITIONS

The noise measurement program observed a variety of operating conditions at LCK.
Due to the wind/weather conditions and the nighttime runway use program, arrivals
were observed on all runway ends while departures were limited to Runway 23L
and Runway 23R. Midday operations mainly consisted of training exercises
performed by the Ohio Air National Guard’'s 121° Air Refueling Wing. General
aviation operations were also observed during this time period. During the evening
hours the airport had a relatively small number of operations. The operations that
did occur during this time period were general aviation and cargo operations. The
late evening and overnight hours were the busiest observed during the
measurement period. Starting at approximately 9:00 p.m., a bank of AirNet
arrivals occurred with a bank of AirNet departures following around 10:00 p.m.
Operations observed after 11:00 p.m. were a mix of arrivals and departures
operating in contra-flow, consistent with the nighttime runway use program. The
contra-flow procedures call for aircraft to arrive from the south on Runway 5R and
Runway 5L and depart to the south on Runways 23L and 23R between 11:00 p.m.
and 7:00 a.m. This procedure was observed during the measurement period
including AirNet’'s early morning arrival (4:00 a.m. — 5:00 a.m.) and departure
(5:00 a.m. — 6:00 a.m.) banks.

B.3.5 MEASUREMENT RESULTS SUMMARY

The noise measurement program revealed a wide range of noise exposure levels
from aircraft activity in the airport environs. The measured noise levels from
departing aircraft tended to produce SEL and peak dB levels several dB higher than
those of arriving aircraft. This difference is caused by two characteristics of the
separate operations. First, exposure to noise above the background levels from
arriving aircraft is typically shorter than from departing aircraft, resulting in less
cumulative energy to be factored into the SEL exposure level. Second, the power
settings used during approach are less than those necessary to climb during the
takeoff, resulting in several dB less noise than measured at similar locations during
departure.

An evaluation of the SEL and Lmax)levels measured at the various locations
indicates that the SEL always runs several dB louder than the Lmax. When the
Lmax is low, the SEL may be as much as 10 to 15 dB higher than the peak level,
but when the Lmax is high, the SEL is typically only 6 to 12 dB louder. Again, this
characteristic is the result of longer exposure to noise levels above background
levels during takeoff events. Table B-2, at the end of this appendix, provides a
synopsis of the measurements. For reference during the following discussion,
Exhibit B-1 shows the noise monitoring sites.

Immediately to the north of the airport, a number of measurements were taken in
the residential areas of the Village of Groveport. Measurements recorded closer to
the airport resulted in Lmax noise levels ranging from the lower 50s to 96 dB.
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Table B-2
TEMPORARY NOISE MONITORING RESULTS
Rickenbacker International Airport
SITE LOCATION DATE TYPE OF HOURS SEL RANGE PEAK MAX RANGE
NO. MONITORED EVENTS MONITORED (DB) AIRCRAFT (DB)
4999 Johnanne Dr., Arrivals & 12:00 p.m. -
™1 Groveport 06/28/05 Touch-and-Gos 1:00 p.m. 60.3 — 91.9 KC135 52.0 — 84.8
™2 Heritage Park 06/28/05 Arrivals 12:-1fopbmr{1 ~ | 60.9-735 KC135 52.0 — 66.4
™3 Degenhart Park, 06/28/05 Arrivals 7:830pm. = | 56 _g39 Lear35 | 53.6—76.6
Groveport 8:40 p.m.
. . Departures 11:10 p.m. -
™4 Ashville Pike 06/28/05 (1 Arr.) 11:55 p.m. 74.6 — 84.7 C208 67.7 - 79.3
™5 Bulen Pierce Road 06/29/05 Departures 4:80am. — | o4 4 g5 CVLP 58.8 - 76.2
(3 Arr.) 5:55 a.m.
Freshman School . 12:10 p.m. —
TM6 (Main St), Groveport 06/29/05 Arrivals 1:00 p.m. 72.7 —90.8 KC135 68.6 — 82.8
TM7 |Shepherd & Bulen Pierce| 06/29/05 Arrivals 4;(_)202“"'1_ 63.4 — 78.7 c208 54.0 - 77.1
Tmg | 7400 Groveport Rd. 06/29/05 Arrivals 1:45pm-— | g7 g5 KC135 | 60.3—76.7
Groveport Service Bldg 2:45 p.m.
TM9 | 814 Main St., Groveport| 06/29/05 Arrivals glé)qgspbmrh_ 63.3 — 102.3 B742 52.6 — 96.4
5691 Readers, . 10:45 p.m. -
TM10 Canal Winchester 06/29/05 Arrivals 11:45 p.m. 58.5 — 66.9 Lear35 52.6 — 66.2
™11 Delane & 06/30/05 Arrivals 12:45p.m. — | 545 _89.0 F16 55.6 — 82.6
Elm Street 1:45 p.m.
TM12| Canal & College Street | 06/28/05 Arrivals 9101515 -r;nrﬁ_ 60.1 — 84.6 KC135 54.3 - 75.3
Tmag| Harmison Twp School, | oo n6/05 | pepartures | 2O0P™M = | 654 _90.0 DC10 48.2 - 80.1
Duvall Road 8:00 p.m.
8:05 p.m. —
T™M14 US Route 23 06/28/05 1 Departure 9:05 p.m 85.5 DC8 76.3
TM15| Bulen Pierce Road 06/28/05 Departures | 10:20 p.m. — | 25, 49 g B727 61.2 - 89.5
(4 Arr.) 11:20 p.m.
. Departures 11:25 p.m. —
T™M16 Bulen Pierce Road 06/28/05 _ 73.3-89.6 Lear35 62.3 — 82.3
(1 Arr.) 12:00 a.m.
- . . 4:00 a.m. —
™17 Ashville Pike 06/29/05 Arrivals N 64.2 — 90.7 c208 55.3-79.5
4:45 a.m.
4:55 a.m. —
T™18 US Route 23 06/29/05 Departures 5:55 a.m 72.4 - 88.7 Lear35 60.0 — 74.5
. . . 9:00 p.m. -
T™M19 Harbinger Drive 06/29/05 Arrivals A 56.8 - 86.4 B742 45.7 - 75.8
10:10 p.m.
Church of Christ in 10:10 p.m. -
TM20 | Christian Union, Canal & 06/29/05 Arrivals . p-m. 63.4 — 76.9 C208 54.6 — 69.4
11:10 p.m.
Center Street
. 9:10 p.m. -
TM21 | Tallman & Shadow Run 06/28/05 Arrivals 10:00 p.m 69.7 — 89.9 Lear35 58.0 - 80.1
. 8:40 p.m. -
T™M22 Bulen Pierce Road 06/28/05 Departures 10:05 p.m 53.9 -83.2 Lear35 42.6 — 73.5
12:10 p.m. —
T™M23 Duvall Road 06/28/05 Departures 1:10 p.m 53.9-84.1 KC135 42.6 — 80.5
1:30 p.m. —
TM24 | London — Lancaster Rd. 06/28/05 Departures 2:20 p.m 52.9-71.6 KC135 42.7 — 60.6
7:05 p.m. —
TM25 Duvall Road 06/28/05 Departures 8:30 p.m 46.9 — 58.4 C208 57.3 -62.6
Departures 10:15 p.m. —
TM26 Shepherd Road 06/28/05 (2 Arr.) 11:20 p.m. 67.1 — 88.9 B727 55.9-77.9
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RICKENBACKER INTERNATIONAL AIRPORT

FAR PART 150 NoOISE COMPATIBILITY STUDY FINAL
TABLE B-2, Continued
TEMPORARY NOISE MONITORING RESULTS
Rickenbacker International Airport
SITE LOCATION DATE TYPE OF HOURS SEL RANGE PEAK MAX RANGE
NO. MONITORED EVENTS MONITORED (DB) AIRCRAFT (DB)
™27 Ashville Pike 06/28/05 Departures | “1:30P-M-- | 633 790 PA31 52.0 — 84.8
12:00 a.m.
. . 4:05 a.m. —
TM28 Bulen Pierce Road 06/29/05 Arrivals 5-10 a.m 42.4 —75.9 Lear35 48.6 — 66.3
. . 5:15a.m. —
T™M29 Ashville Pike 06/29/05 Departures 5-50 a.m 68.1 — 86.0 PA31 53.1-74.9
New Vision Baptist Arrivals & 12:25 a.m. -
TM30 Church, Richardson Rd. 06/29/05 Departures 1:20 a.m. 57.9-83.1 KC135 46.6 - 72.2
Tmay| Miller & Lozier St., 06/29/05 Departures 9:830p.m. = | 552 793 Lear35 50.6 - 72.1
Lockbourne 10:26 p.m.
. . 3:45 a.m. —
T™M32 Miller Rd. 06/30/05 Arrivals . 49.0 — 65.6 Lear35 42.2 - 54.8
4:40 a.m.
Ole Tyme Freewill 4:50 a.m. —
TM33 Baptist Church 06/30/05 Departures 6-00 a.m. 61.6 — 82.2 Lear35 51.7 - 70.5

SEL: Sound Exposure Level Lmax: Maximum Noise Level

DBA : A-Weighted Decibels

Source: Landrum & Brown, 2005.

The loudest aircraft observed at these sites were a Boeing 747, KC135 and Lear 35.
Farther west in Madison Township, the Lmax noise levels ranged from 52 to 91 dB,
mainly consisting of touch-and-go operations performed by KC135 aircraft.

To the south of the airport, measurement sites were selected in Pickaway County,
and the Village of Lockbourne. These sites captured both arrivals and departures.
The Lmax noise levels at these sites ranged from 42 to 89 dB. In almost all cases,
the loudest aircraft observed at these sites were the Boeing 727, DC10 and
Lear 35.

Results from the noise measurement program were correlated against TAMIS data
collected for the same time period. The purpose of the correlation was to assist in
the selection of the aircraft performance profiles included in the INM. The
departure profiles included in the INM are organized as a number (1-7) or “stage”
which related to a specific departure weight for an individual aircraft. Departure
stage is typically assigned based on the distance to destination. Stage lengths are
defined as follows:

1 0 to 500 nautical miles
500 to 1000 nautical miles
1000 to 1500 nautical miles
1500 to 2500 nautical miles
2500 to 3500 nautical miles
3500 to 4500 nautical miles
over 4500 nautical miles

N O o0~ WDN
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The theory is that the longer the trip, the heavier the average takeoff weight is due
to increased fuel requirements. Historically, it has been easier to obtain trip length
data than average weight data, so distance has been used as a surrogate for
aircraft takeoff weight.

Results from the correlation of noise levels and altitude distances found that the
DC-8 and Boeing 727-200 may be heavier than what their distance-based stage
length defined them to be. Therefore, a higher stage length was assigned when
modeling these aircraft to more accurately reflect their measured noise levels and
departure profiles. This is not uncommon for cargo aircraft. For example, a flight
from LCK to Louisville would typically be assigned the lowest weight profile based
on the distance being less than 500 miles. But, in the case of a cargo flight, the
aircraft is likely to be considerably heavier due to maximizing payload.

In addition to the comparison of INM databases, noise levels near the two
permanent noise monitoring sites were collected. The results of this assessment
found the following:

Noise Measurement Site 1: Groveport Freshman School

- Correlation of noise levels from the permanent noise monitor was
consistent with the noise levels collected during the temporary
monitoring program (+/- 1 dB).

Noise Measurement Site 2: Bulen Pierce Road

- Correlation of noise levels from the permanent noise monitor was
generally consistent with the noise levels collected during the
temporary monitoring program (+/- 2 dB).

- Based on these findings, the CRAA conducted a system check of this
noise monitor and found no errors. Therefore, it is concluded that the
permanent noise monitor is operating correctly and that other
environmental factors are likely to have resulted in the differences
observed during the temporary noise measurement program.

B.4 NOISE COMPLAINT HISTORY

Prior to 2003, LCK was operated by the Rickenbacker Port Authority. During this
time period a dedicated noise complaint hotline did not exist, making it difficult for
local residents to register noise complaints. The largest number of noise complaints
received prior to 2003 was 15, occurring in 1998. In 2003, the Rickenbacker Port
Authority merged with the Columbus Airport Authority, creating the CRAA, allowing
the communities surrounding LCK access to the CRAA Noise Complaint Hotline.
After the 2003 merger, noise complaints at LCK increased. This increase is most
likely attributed to the availability of the Noise Complaint Hotline that was
previously not available to register noise complaints at LCK. The airport received
51, 23, and 42 noise complaints in 2003, 2004, and 2005 respectively. The largest
number of complaints occurred in the Groveport area, northeast of the airport.
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People living in the Canal Winchester area, located to the northeast of the airport,
registered the second highest number of complaints. The remainder of the noise
complaints were scattered across Columbus, the Village of Lockbourne, Ashville and
Hilliard. Exhibit B-2, Location of Noise Complaints (2004 through 2005),
illustrates the geographic locations of the noise complaints from January 2004
through December 2005.

The noise complaint information provided by CRAA was used to assist in the
identification of noise concerns and in the development of mitigation and noise
abatement measures.
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