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1. INTRODUCTION

This memorandum presents the measured aircraft noise levels for the period of January 6 to February
3, 2016 at Poplar Grove Road Severn, MD 21144. This residenceis located approximately 1.3

miles south of the southeast end of Runway 15R/33L of Baltimore-Washington International
Thurgood Marshall Airport (BWI Marshall). Figure 1 shows the location of the measurement site
(marked as BW234) relative to BWI Marshall. Measurement data were collected and anayzed on
behalf of the Maryland Aviation Administration (MAA) by Harris Miller Miller & Hanson (HMMH)
and Straughan Environmental (SE). The equipment was regularly checked for function and
calibrated during the measurements. The equipment was removed from the site for five days dueto a
severe winter storm. Otherwise, with the exception of brief periods during calibration, noise levels
were monitored continuously throughout the measurement period.

At the conclusion of the measurement period, data were uploaded to the MAA’s Noise and
Operations Monitoring System (NOMS). The NOM S compared the times of loud noise eventsto its
database of aircraft radar flight paths. Loud noise events which occurred while aircraft were passing
within the vicinity were identified as aircraft noise. This matching of noise eventsto individual
aircraft flights makes possible the calculation of the total aircraft noise exposure over a particular
hour or day aswell asthe full measurement period. Additionally, the relative contribution of
different aircraft types (e.g. jet aircraft, propeller aircraft, helicopters) or operations (e.g. arrivals,
departures) to the total noise exposure can be computed.

Section 2 of this memorandum describes the measurement location. Section 3 presents information
about the aircraft operations during the measurement period. Section 4 summarizes the measured
noise levels. Section 5 provides conclusions. The appendix titled “How Do We Describe Aircraft
Noise” provides background information on acoustical terms used in this memorandum.

Figure 1. Noise Monitoring Location Map
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2. MEASUREMENT SITE

Aircraft noise levels were measured from late morning on January 6 through the late morning of
January 22, 2016 at Poplar Grove Road in Severn. The equipment was then removed for five

days due to a severe winter storm. The equipment was replaced on the afternoon of January 27 and
remained there through the end of the day on February 3, 2016. The noise monitor was placed in the
side-yard of the residence. Figure 2 shows the placement of the noise monitoring equipment.

The noise monitor isa Type | sound level meter and isregularly calibrated. Additionally, the system
was calibrated every two to four days during the measurements during equi pment checks. The
equipment experienced no malfunctions and the meter was only stopped for the winter storm and
also briefly for the periodic calibration checks.

Notable noise sources at this site include aircraft overflights, primarily departures from BWI
Marshall, and typical suburban sounds such a heat pump from an adjacent residence, dogs, and local
street traffic.

Figure 2. Noise Measurement Microphone
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3. AIRCRAFT OPERATIONS

The measurement site is located to the south of BWI Marshall approximately 3,900 feet southwest of
the centerline of Runway 15R/33L. The primary aircraft noise events for this site are from departures
from BWI Marshall Runway 15R and arrivals to Runway 33L. Other less common aircraft noise
events are due to departures on Runway 28, arrivals on Runways 33R, and departures on Runway
15L.

During the measurement period, BWI Marshall operated in two configurations. departures on
Runway 28 and arrivals on Runway 33L and departures on Runway 15R and arrivals on Runway 10.
The most common configuration, departures on Runway 28 and arrivals on Runway 33L, was active
for thirteen days during the measurement period. The configuration with departures on Runway 15R
and arrivals on Runway 10 was active for two days during the measurement period. On ten days,
BWI Marshall operated in combinations of these configurations during different portions of the day.
Table 1 in the Measured Noise Levels section includes a description of the primary arrival and
departure runways for each day.

Figure 3 displays all BWI Marshall flight tracks for atypical day during the measurement period in
west flow, which primarily utilizes Runway 28 for departures and Runway 33L for arrivals. The red
flight tracks are arrivals and the blue flight tracks are departures. The location of the measurement
siteis marked with its unique identifier in the NOMS, “BW234”. Figure 4 displays the same west
flow flight tracks at alarger scale. Again, the text “BW234” shows the location of the measurement
site.

In west flow, the primary BWI Marshall overflights were arrivals on Runway 33L which were
typically following the extended runway centerline 3,900 feet to the northeast and 300 ft to 500 ft
above ground level at their point of closest approach to the measurement site. The most common
atitude was 400 ft. Much less frequently, departures from Runway 28 caused noise events at the
measurement site. These departures on Runway 28 were 3,600 ft to 7,500 ft above ground level at
their point of closest approach to the measurement site, with the most common altitude being 5,800
ft.

Figure 5 displays all BWI Marshall flight tracks for atypical day during the measurement period in
east flow, which primarily utilizes Runway 15R for departures and Runway 10 for arrivals. Figure 6
displays the same flight tracks at alarger scale. In east flow, the primary BWI Marshall overflights
were departures on Runway 15R which were 1,200 ft to 2,100 ft above ground level at their point of
closest approach to the measurement site. The most common altitude was 1,600 ft. Much less
frequently, arrivals to Runway 33R and departures from Runway 15L caused noise events at the
measurement site. Arrivals on Runway 33R were 300 ft to 1,200 ft above ground level at their point
of closest approach to the measurement site, with the most common altitude being 500 ft. Departures
on Runway 15L were 700 ft to 3,800 ft above ground level at their point of closest approach to the
measurement site, with the most common altitude being 2,400 ft. Note that due to the small number
of noise events at this site due departures on Runway 15L, the most common altitude can be quite
variable on a month-to-month basis.
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Figure 3. All Flight Tracksfor a West Flow Day — January 12, 2016
(red = arrivals, blue = departures)

Figure4. All Flight Tracksfor a West Flow Day — January 12, 2016
(red = arrivals, blue = departures)
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Figure5. All Flight Tracksfor an East Flow Day —January 8, 2016
(red = arrivals, blue = departures)

Figure6. All Flight Tracksfor an East Flow Day — January 8, 2016
(red = arrivals, blue = departures)
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4. MEASURED NOISE LEVELS

This section provides an introduction to noise terminology, discusses the noise levels from individual
aircraft noise events, and summarizes the cumulative noise exposure over the measurement period.

4.1 Aircraft Noise Terminology

There are several key metrics which are used to describe aircraft noise on a single-event and
cumulative basis. The appendix titled “How Do We Describe Aircraft Noise” provides amore
detailed overview of the metrics which are discussed in this section.

In brief, noise can be described by A-Weighted Sound Pressure Level® and is expressed in decibels
(noted as dB or dBA). Thisnoiselevel rises and falls from second to second as noise becomes louder
or quieter. The average noise level over some time period, such as an hour, is called the Equivalent
Sound Pressure Level (Leq). For a particular noise event, such as an aircraft overflight, the loudest
level at any instant during the event is the Maximum A-Weighted Sound Pressure Level (Lmax). The
L max tends to correlate poorly to people's perception of the total “noisiness’ of an event because it
neglects the duration. The Sound Exposure Level (SEL) accounts for both the level and duration of
the noise and is the best measure of the “noisiness’ of asingle event. Finally, the noise exposure
over acomplete day is represented by the Day-Night Average Sound Level (DNL). This metric sums
al of the noise exposure over the day with aten decibel weighting for any noise which occurs during
the nighttime (10 pm to 7 am) to account for the intrusive nature of these noise events.

4.2 Single Event Noise Levels

Figure 7 presents a count of noise events due to departures on Runway 15R and arrivals on Runway
33L at various Lmax values for the complete measurement period. For example, the tallest bar in the
figure showsthat 121 departures on Runway 15R had an Lmax of 70 dB. For typical conversational
speech at a distance of approximately three feet, speech isinterrupted by noise levels at or above 65
dB. Any noise events shown in this figure with a maximum level at or above 65 dB would, briefly
for quieter events and longer for louder events, interrupt typical conversations outdoors. Note that
many arrivals on Runway 33L had maximum levels below the range of the figure. Figure 8 presents
the counts of noise events due to departures on Runway 28, arrivals on Runway 33R, and departures
on Runway 15L. Note that there were many fewer loud noise events due to these operations and that
the vertical scale of the graphic is very different than that of Figure 7.

Figure 9 and Figure 10 tell asimilar story using the SEL metric which corresponds better to people’s
judgment of the noisiness of an event. Departures on Runway 15R produced the largest number of
loud noise events. Noise events from Arrivals on Runway 33L were more common, but quieter.
Noise events from other aircraft operations, such as departures on Runway 28, arrivals on Runway
33R, and departures on Runway 15L were less common. Again note that the vertical scale of Figure
10 isvery different than that of Figure 9.

Note that the noise events measured and presented in this report are those which can be clearly
detected by the noise measurement equipment. Aircraft noise events with maximum levels at, near,
or below the ambient noise levels from community noise sources are difficult, and sometimes
impossible, to quantify and in most cases contribute little to the total noise exposure.

! A-Weighting simply refers to amethod of computing the noise level which accounts for the particular
response of the human ear. It isthe standard for the vast majority of environmental noise analyses.
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Figure 7. Counts of Maximum Noise L evels from Aircraft Overflights over the Full
M easurement Period — Departures on Runway 15R and Arrivals on Runway 33L
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Figure 8. Counts of Maximum Noise L evelsfrom Aircraft Overflights over the Full
M easurement Period — Departures on Runway 28, Arrivals on Runway 33R, and Departures
on Runway 15R



