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Executive Summary

BridgeNet International was contracted by the San Diego International Airport (SAN) Noise Mitigation
Office for two tasks involving portable noise monitoring. The purpose of the noise monitoring of Task 1
(Point Loma Portable Noise Monitoring) was to determine the overall average daily noise level from SAN
aircraft only, the overall average daily noise level from all other noise and the overall total average noise
level at noise monitoring Locations 1 and 2. All other noise refers to non SAN aircraft and any other
noise sources occurring throughout the community.

The purpose of the noise monitoring for Task 2 (Ground Based Aircraft Portable Noise Monitoring) was
to determine if low frequency noise from aircraft on the ground of the airfield is creating higher low
frequency noise levels at noise monitoring Locations 1 and 2. For the purpose of this worst-case analysis,
noise from aircraft on the ground means either aircraft arriving and using their reverse thrust or aircraft
departing before wheels up.

Three noise monitoring locations were selected with assistance from the Airport Noise Mitigation Office;
Location 1 was at Point Loma Nazarene University on the roof of the Rohr Science Building, Location 2
was in the Sunset Cliffs area on Adair Street between Santa Barbara Street and Guizot Street and
Location 3 was adjacent to the airfield in between the new rental car facility and near the end of Runway
27.

Summary of Results for Task 1 — Point Loma Portable Noise Monitoring

The overall average daily noise level from SAN aircraft only for Location 1 ranged between 47 and 51 dB
CNEL. The overall average daily noise level from all other noise for Location 1 ranged between 52 and
60 dB CNEL. All other noise refers to non SAN aircraft and any other noise sources occurring
throughout the community. The overall total average daily noise level for Location 1 ranged from 54 to
61 dB CNEL.

The overall average daily noise level from SAN aircraft only for Location 2 ranged between 48 and 53 dB
CNEL. The overall average daily noise level from all other noise for Location 2 ranged between 50 and
61 dB CNEL. All other noise refers to non SAN aircraft and any other noise sources occurring
throughout the community. The overall total average daily noise level for Location 2 ranged from 53 to
61 dB CNEL.

Noise from SAN aircraft did not increase the overall total average daily noise level (58 dB CNEL) at
Location 1. Noise from SAN aircraft increased the overall total average daily noise level (57 dB CNEL)
at Location 2 by 1 dB.

Summary of Results for Task 2 — Ground Based Aircraft Portable Noise Monitoring

The data collected for the ground based aircraft portable noise monitoring task did not provide consistent
enough results that would indicate that there is a correlation between low frequency ground based aircraft
noise at Location 3 from Locations 1 and 2. The majority of the worst-case arrival frequencies are less
than the equivalent ambient frequencies at Locations 1 and 2. Some of the worst-case departure
frequencies are greater than the equivalent ambient frequencies at Locations 1 and 2 and some are less.

During the two days of monitoring for this task, staff attended each site and it was noted that noise from
ground based aircraft events was not audible at Location 1. It was not audible at Location 2 except for
between 6 a.m. and 7 a.m. when it was sometimes audible because of a lower ambient noise level.
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Reasoning factors for it not being audible could include distance reduction, other community noise,
terrain, weather and other shielding effects.

Background Information
Characteristics of Sound

Sound can be described technically in terms of amplitude (loudness), frequency (pitch), or duration
(time). The standard unit of measurement of the loudness of sound is the decibel (dB). Decibels are
based on the logarithmic scale. The logarithmic scale compresses the wide range in sound pressure levels
to a more usable range of numbers in a manner similar to the Richter scale used to measure earthquakes.

The human hearing system is not equally sensitive to sound at all frequencies. Sound waves below 16 Hz
are not heard at all and are “felt” more as a vibration. Similarly, while people with extremely sensitive
hearing can hear sounds as high as 20,000 Hz, most people cannot hear above 15,000 Hz. In all cases,
hearing acuity falls off rapidly above about 10,000 Hz and below about 200 Hz. Since the human ear is
not equally sensitive to sound at all frequencies, a special frequency-dependent rating scale has been
devised to relate noise to human sensitivity. The A-weighted decibel scale (dBA) performs this
compensation by discriminating against frequencies in a manner approximating the sensitivity of the
human ear. Community noise levels are measured in terms of the A-weighted decibel abbreviated dBA.

Propagation of Noise

Outdoor sound levels decrease as a result of several factors, including increasing the distance from the
sound source, atmospheric absorption (characteristics in the atmosphere that actually absorb sound), and
ground attenuation (characteristics on the ground that absorb sound). If sound is radiated from a source in
a homogeneous and undisturbed manner, the sound travels in spherical waves. As the sound wave travels
away from the source, the sound energy is spread over a greater area dispersing the sound power of the
wave.

Temperature and humidity of the atmosphere also influence the sound levels received by the observer.
The influence of the atmosphere and the resultant fluctuations increase with distance and become
particularly important at distances greater than 1,000 feet. The degree of absorption depends on
frequency of the sound as well as the humidity and air temperature. For example, when the air is cold and
humid, and therefore denser, atmospheric absorption is lowest. Higher frequencies are more readily
absorbed than the lower frequencies. Over large distances, lower frequency sounds become dominant as
the higher frequencies are attenuated.

Noise Metrics

The description, analysis and reporting of community noise levels around communities is made difficult
by the complexity of human response to noise and the variety of noise metrics that have been developed
for describing noise impacts. Each of these metrics attempts to quantify noise levels with respect to
community response.

Noise metrics can be divided into two categories: single event and cumulative. Single event metrics
describe the noise levels from an individual event such as an aircraft flyover. Cumulative metrics average
the total noise over a specific time period, which is typically from one to 24-hours for community noise
levels.
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Single Event Metrics

Maximum Noise Level or LMax is the maximum or peak sound level during an aircraft noise
event. The metric only accounts for the instantaneous peak intensity of the sound, and not for the
duration of the event. As an aircraft passes by an observer, the sound level increases to a
maximum level and then decreases.

Single Event Noise Exposure Level (SEL) - The duration of a noise event, or an aircraft flyover,
is an important factor in assessing annoyance and is measured most typically as SEL. The
effective duration of a sound starts when a sound rises above the background sound level and
ends when it drops back below the background level. An SEL is calculated by summing the dB
level at each second during a noise event and compressing that noise into one second. It is the
level the noise would be if it all occurred in one second. The SEL value is the integration of all
the acoustic energy contained within the event. This metric takes into account the maximum
noise level of the event and the duration of the event. For aircraft flyovers, the SEL value is
numerically about 10 dBA higher than the maximum noise level.

Cumulative Metrics

Leq is the sound level corresponding to a steady-state sound level containing the same total
energy as a time-varying signal over a given sample period. Leq is the "energy" average noise
level during the time period of the sample. Leq can be measured for any time period, but is
typically measured for 15 minutes, 1 hour or 24-hours.

Community Noise Equivalent Level (CNEL) is similar to Leq but is for twenty-four hours, and
applies a weighting factor which places greater significance on noise events occurring during the
evening and night hours (when sleep disturbance is a concern). CNEL is a 24-hour, time-
weighted average noise level based on the “A-weighted” decibel. Time-weighted refers to the
fact that noise which occurs during certain sensitive time periods is penalized for occurring at
these times. The evening time period is penalized by 5 dB (7 p.m. to 10 p.m.) while night time
period (10 p.m. to 7 a.m.) noises are penalized by 10 dB. This penalty and these time periods
were selected to attempt to account for increased human sensitivity to noise during the quieter
period of a day, where sleep is the most probable activity.
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Task 1 - Point Loma Portable Noise Monitoring

For this task, portable noise monitoring was conducted from November 23, 2015 to December 7, 2015 by
BridgeNet International. The purpose of the noise monitoring was to determine the overall average daily
noise level from SAN aircraft only, the overall average daily noise level from all other noise and the
overall total average noise level at each of the noise monitoring locations. All other noise refers to non
SAN aircraft and any other noise sources occurring throughout the community.

During the entire duration of the noise measurements, the sound level meters were mounted on tripods
five feet above the ground and equipped with windscreens. For the Point Loma portable noise monitoring
task, noise measurements were made at 2 locations: Location 1 was at Point Loma Nazarene University
on the roof of the Rohr Science Building and Location 2 was in the Sunset Cliffs area on Adair Street
between Santa Barbara Street and Guizot Street. During the initial two days of monitoring, staff from
BridgeNet International attended each site from approximately 6 a.m. to 6 p.m. to log aircraft noise
events, note general acoustic observations and ensure that the noise monitoring equipment was fully
operational so that it could be left out to record for the remainder of the measurement period.

The state-of-the-art sound level meters® used to measure the one second and one-third octave spectral
noise levels were two 01dB DUOs. The equipment used meets the International Standard IEC 61672
specification for Type 1 precision sound level meters. The microphones were calibrated before the tests
with a Briel & Kjer Type 4231 sound level calibrator that meets the International Standard IEC 60942.
Calibration is traceable to the National Institute of Standards and Technology (NIST).

Table 1 below shows the number of SAN correlated aircraft events by noise monitoring location. The
number of SAN correlated aircraft events were less on December 7, 2015 because the equipment was
collected around 10 a.m. There were also less on November 23-24, 2015 at Location 1 because staff was
not able to properly secure the equipment that evening.

Rather than have an automated event correlation process by establishing thresholds at each noise
monitoring location, BridgeNet International manually correlated all of the aircraft events at each of the
noise monitoring locations by using flight track data from the Airport’s Noise Monitoring and
Management System. This was done so that the correlation could be as accurate as possible.

1 http://01db.acoemgroup.com/catalog/Environnemental-solutions-catalog-1-0-1
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Table 1 —Number of SAN Correlated Aircraft Events by Noise Monitoring Location

Location 1 - Point Location 2 - Sunset
Loma Nazarene Cliffs
Date University
11/23/2015 157 219
11/24/2015 157 249
11/25/2015 202 197
11/26/2015 159 161
11/27/2015 215 215
11/28/2015 250 242
11/29/2015 286 283
11/30/2015 276 273
12/1/2015 253 213
12/2/2015 250 233
12/3/2015 252 253
12/4/2015 265 253
12/5/2015 199 201
12/6/2015 245 235
12/7/2015 76* 67*
Totals 3,166 3,227

Tables 2 through 5 below contain the noise monitoring results for Location 1 - Point Loma Nazarene
University. Tables 6 through 9 contain the noise monitoring results for Location 2 - Sunset Cliffs. Tables
5 and 9 show the top 25 loudest SAN aircraft events in terms of the SEL noise metric at both of the noise
monitoring locations, respectively.

The overall average daily noise level from SAN aircraft only for Location 1 ranged between 47 and 51 dB
CNEL. The overall average daily noise level from all other noise for Location 1 ranged between 52 and
60 dB CNEL. All other noise refers to non SAN aircraft and any other noise sources occurring
throughout the community. The overall total average daily noise level for Location 1 ranged from 54 to
61 dB CNEL.

The overall average daily noise level from SAN aircraft only for Location 2 ranged between 48 and 53 dB
CNEL. The overall average daily noise level from all other noise for Location 2 ranged between 50 and
61 dB CNEL. All other noise refers to non SAN aircraft and any other noise sources occurring
throughout the community. The overall total average daily noise level for Location 2 ranged from 53 to
61 dB CNEL.

Noise from SAN aircraft did not increase the overall total average daily noise level (58 dB CNEL) at
Location 1. Noise from SAN aircraft increased the overall total average daily noise level (57 dB CNEL)
at Location 2 by 1 dB.
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Table 2 — Location 1 - Point Loma Nazarene University — SAN Aircraft Noise Levels (dBA Leq)

DATE Hour Of The Day CNEL
"00 701 702 03 04 "05 06 (07 "08 709 "10 "11 "12 713 "14 "15 T16 "17 718 (19 720 T 21 (22 723

Nov 23 - = = = 45| 46 48 45 46 49 52 50 45 49 49 0 | - - | = - 50
Nov 24 = - 45| 49 48 49 47 47 46 52 48 44 47 46 46| 42 40 43| 42 36 50
Nov 25 0 0 36 0 0 O 48| 48 46 48 49 46 47 50 46 45 46 46 44| 44 45 43| 41 40 49
Nov 26 0 0 0O 0 0 O 48| 47 46 44 47 46 45 45 44 42 42 39 38| 36 44 35| 39 31 47
Nov 27 0 0 0 30 0 O 46| 46 46 46 47 46 46 44 46 45 47 44 43| 44 44 38| 40 O 47
Nov 28 0 0 30 0 0 O 46| 45 45 44 45 49 48 50 52 50 51 47 43| 42 45 46| 41 38 49
Nov 29 0 32 0 0 0 0 47| 45 47 44 45 48 50 53 55 52 52 50 44| 43 44 46| 43 42 50
Nov 30 0 0 0 0O O O 46| 47 48 46 46 49 50 49 48 50 48 50 48| 46 44 44| 45 39 49
Dec 1 42 0 0 0 0 0 47| 47 49 47 47 51 51 49 48 45 48 45 48| 46 46 44| 45 0O 50
Dec 2 0 0 33 0 0 O 46| 45 46 46 46 47 48 46 48 48 48 49 45| 44 47 48| 41 34 49
Dec 3 0 0 0 0 0 24 43| 47 47 44 45 46 48 48 47 48 48 50 50| 47 45 44| 43 34 48
Dec 4 0 322 0 0 0 0 48|49 48 51 50 50 50 49 50 52 48 50 47| 49 47 44| 40 37 51
Dec 5 36 0 0 0 0 0 48| 49 47 48 50 50 50 47 47 46 47 43 43| 43 42 40| 42 0 49
Dec 6 0 0 0 0 0 0 44| 42 47 45 46 46 47 50 47 46 45 44 44| 43 44 43| 42 34 47
Dec 7 0 0 0 0 0 30 46|53 46 46 47 -~ -~ — = e o | e | 49
Energy

Average 32 24 27 19 0 20 47| 48 47 47 47 48 49 49 49 48 48 47 46| 45 45 44| 42 36 48
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Table 3 — Location 1 - Point Loma Nazarene University — All Other Noise Levels (dBA Leq)

DATE Hour Of The Day CNEL
"00 701 702 03 04 05 06 (07 "08 709 "10 "11 "12 713 "14 "15 "16 "17 718 (19 720 T 21 (22 723

Nov 23 = = ==« 47| 49 50 50 48 51 54 51 50 53 51 34 | -~ - | = - 52
Nov 24 - =« — 46|49 49 51 50 51 51 49 50 50 52 52 52| 52 52 52| 52 52 56
Nov25 52 52 52 53 54 56 56| 55 54 54 54 54 54 53 53 54 53 52 52| 51 51 52| 52 52 60
Nov 26 52 52 52 52 52 52 51|51 51 52 51 51 52 52 53 52 52 51 51| 51 51 51| 51 51 59
Nov 27 52 53 52 51 51 51 51|51 51 51 51 51 52 52 52 52 52 52 51| 51 51 51|52 51 58
Nov28 51 51 51 51 51 51 51|51 52 51 51 54 55 57 59 57 60 57 53| 51 51 51|52 52 59
Nov 29 51 51 51 52 51 51 51|52 54 51 51 53 56 58 59 59 57 55 52|52 51 52| 51 51 59
Nov 30 51 51 51 51 51 51 52|53 51 51 53 52 54 52 53 53 52 52 52|52 52 52| 52 52 58
Dec 1 52 51 52 52 52 52 52|53 51 51 51 52 52 51 52 52 53 51 51|51 51 52| 51 51 58
Dec 2 50 51 50 50 50 51 50|51 51 50 51 50 52 51 52 52 53 51 51|51 51 51|51 50 58
Dec 3 50 50 49 49 49 49 49|50 50 50 50 50 50 51 51 52 52 51 51|51 51 52| 52 52 57
Dec 4 52 51 51 51 51 52 51|52 52 51 51 52 51 52 52 51 53 52 53|53 54 54|52 53 59
Dec 5 53 53 52 51 52 52 52|54 53 52 52 52 52 52 52 52 52 53 52|52 52 52|53 52 59
Dec 6 51 51 51 51 50 51 50|51 51 51 51 51 52 52 52 51 51 51 51|51 52 51|51 51 58
Dec 7 51 50 51 51 51 51 51|51 51 51 51 - - o e e e e | e | 59
Energy

Average 51 51 51 51 51 52 51| 52 52 51 51 52 53 53 54 53 54 52 52| 52 52 52| 52 52 58
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Table 4 — Location 1 - Point Loma Nazarene University — Total Noise Levels (dBA Leq)

DATE Hour Of The Day CNEL
"00 701 702 03 04 "05 06 (07 "08 709 "10 "11 "12 713 "14 "15 "16 "17 718 (19 720 T 21 (22 723

Nov 23 = = == =« - 49|51 52 51 51 53 56 54 51 54 53 34 | - = | = - 54
Nov 24 - ==« — -« 49|52 51 53 52 53 52 54 52 51 53 53 53|52 52 53| 52 52 57
Nov25 52 52 52 53 54 56 56| 56 55 55 56 55 55 55 54 54 54 53 52| 52 52 52| 53 52 61
Nov 26 52 52 52 52 52 52 53|53 52 52 53 53 53 53 54 52 53 51 51| 51 52 51| 51 51 59
Nov 27 52 53 52 51 51 51 52|53 52 52 53 53 53 52 53 52 54 52 52| 52 52 51|52 51 59
Nov28 51 51 51 51 51 51 52|52 53 52 52 55 56 57 60 58 60 57 54| 51 52 52| 52 52 59
Nov 29 51 51 51 52 51 51 52|53 55 52 52 54 57 59 61 60 59 56 52| 52 52 53| 52 52 60
Nov 30 51 51 51 51 51 51 53|54 53 53 54 53 55 54 54 55 54 54 53| 53 53 52| 53 52 59
Dec 1 52 51 52 52 52 52 53|54 53 52 52 55 55 53 53 52 54 52 53|52 52 52| 52 51 59
Dec 2 50 51 50 50 50 51 52|52 52 51 52 52 54 52 53 54 55 53 52|52 53 53| 51 50 58
Dec 3 50 50 49 49 49 49 50| 52 52 51 51 51 52 52 52 53 53 53 53|53 52 52| 52 52 58
Dec 4 52 51 51 51 51 52 53|54 53 54 53 54 54 54 54 54 54 54 54|55 55 54| 53 53 59
Dec 5 53 53 52 51 52 52 53|55 54 53 54 54 54 54 53 53 53 53 52|52 52 52|53 52 59
Dec 6 51 51 51 51 50 51 51|51 53 52 52 52 53 54 53 52 52 52 51|51 52 52|51 51 58
Dec 7 51 50 51 51 51 51 52|55 52 52 53 o o o o e e e || 60
Energy

Average 52 51 51 51 51 52 53| 53 53 53 53 53 54 55 55 55 55 53 53| 52 52 52| 52 52 58
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Table 5 — Location 1 - Point Loma Nazarene University — Top 25 Loudest SAN Aircraft Noise Events

Aircraft Airline Event Time Aircraft Ops Rwy Lmax SEL Graph Of SEL
| AAL  Dec07,07:10 A321 D 27 760  s5p [
| WJA  Nov23,1207 B738 D 27 747 g5 ]
| - Nov24,1339 - o - 734 842
| - Nov25,1301 C208 D 27 701 837
— SWA  Nov24,07:14 B733 D 27 748 836 — 1
| DAL Nov24,1322 A320 D 27 710 829 [
| - Dec 04,1757 - 0 . 711 823 [
| - Dec 04,1448 - 0 - 709 820 1
| . Dec07,07:11 - D 27 701 820 [
| . Nov29,17:42 - 0 : 751 819
| SWA  Nov28,1624 B73G D 27 790 817
| - Nov25,10:49 - 0 - 724 816 |
| SWA  Nov30,1256 B73G D 27 721 815
| SWA  Nov23, 1544 B738 D 27 708 815 |
| . Nov24,1619 - 0 - 725 814 [

— JAL  Dec01,1204 B788 D 27 703 814 [
| NKS ~ Nov24,00:46 A319 D 27 687 813 |
| . Dec03,16:42 - 0 : 69.9 809 I
| . Nov29,1447 - 0 - 730 809
| . Nov30,1542 - 0 - 709 808 [
| VRD  Nov250920 A320 D 27 689 807 [
— SWA  Nov24,1452 B737 D 27 712 807 [
| SWA  Nov28,1153 B738 D 27 705 806 M
| . Nov23,16:12 - 0 . 67.3 806
— . Nov30,17:11 - 0 - 69.0 806
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Table 6 — Location 2 - Sunset Cliffs — SAN Aircraft Noise Levels (dBA Leq)

Report#2016-001

DATE Hour Of The Day CNEL
"00 701 702 "03 04 "05 06 (07 "08 709 "10 "11 "12 713 "14 "15 "16 "17 718 (19 720 " 21 (22 723

Nov 23 e e = .= 47| 47 48 44 48 50 49 48 47 49 49 45 48| 48 40 31| 41 30 50
Nov 24 0 0 0 0 O O 49| 47 49 49 47 51 52 52 51 51 50 48 49| 48 46 48| 45 41 51
Nov 25 0O 0 0O 0 O O 52|54 52 50 51 52 52 51 50 50 50 49 48| 48 48 45| 42 40 53
Nov 26 0 0 32 0 0 0 52|50 49 48 50 49 49 48 46 44 46 41 40| 38 45 39| 39 37 51
Nov 27 0 0 0 33 0 0 51|51 51 49 50 51 50 50 51 47 49 48 49| 48 46 43| 44 0 51
Nov 28 0 0 0O 0 O O 52|51 50 46 49 51 50 51 48 48 47 46 47| 46 47 49| 43 41 52
Nov 29 0 33 0 0 O O 52|50 51 47 50 51 50 50 52 51 50 50 48| 47 47 48| 45 44 52
Nov 30 0 0 0 0 O 0 51|52 52 49 47 51 50 49 51 50 49 50 50| 49 46 47| 44 39 52
Dec 1 39 0 0 0 0 0 51|50 50 46 48 48 50 49 48 46 48 43 50| 48 46 45| 44 0 51
Dec 2 0 0 0O 0 O O 50|49 48 45 46 51 48 47 53 48 45 48 47| 45 46 45| 39 30 50
Dec 3 0 0 0 0 0 27 45| 47 47 45 47 46 48 48 46 48 46 47 49| 49 47 46| 43 0 49
Dec 4 0 0 O 0 0 O 52|51 49 49 51 50 52 50 49 52 48 49 49| 49 48 48| 39 40 52
Dec 5 0 0 0O 0 O O 51|51 50 48 49 49 50 49 48 48 50 43 43| 44 43 39|41 O 51
Dec 6 0 0 0 0 0 O 44| 45 48 44 47 45 45 48 47 47 47 46 43| 45 44 46| 43 34 48
Dec 7 390 0 0 0 0 31 49|48 49 48 -~ = = o= ee e el e 50
Energy

Average 30 24 21 22 0 21 51| 50 50 48 49 50 50 49 50 49 48 47 48| 47 46 46| 43 38 50
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Table 7 — Location 2 - Sunset Cliffs — All Other Noise Levels (dBA Leq)

DATE Hour Of The Day CNEL
"00 701 702 03 04 "05 06 (07 "08 709 "10 "11 "12 713 "14 "15 "16 "17 718 (19 720 T 21 (22 723
Nov 23 = = 45| 45 46 47 44 45 44 38 43 42 48 44 41| 42 45 46| 45 44 50
Nov24 44 44 45 45 43 43 44| 64 46 44 AT 43 46 46 44 43 45 45 43| 46 44 45| 45 44 54
Nov25 44 45 46 48 52 55 54| 52 51 51 51 51 50 49 48 48 49 48 47| 46 46 47| 46 46 57
Nov26 47 46 46 46 45 46 45| 44 A4 46 46 47 46 AT AT 49 46 44 44| 43 44 43| 44 45 52
Nov 27 50 50 52 52 51 51 51| 52 51 49 46 49 46 48 47 48 45 47 43| 44 46 48| 51 51 57
Nov 28 52 52 52 52 52 52 51| 51 52 46 50 45 50 47 47 46 48 46 43| 43 44 45| 47 49 58
Nov 29 51 51 51 51 52 52 49| 49 51 45 44 43 45 44 54 49 46 46 44| 43 43 44| 47 49 57
Nov 30 51 52 52 50 51 52 52| 51 50 48 49 47 43 49 46 47 48 46 46| 48 46 46| 47 48 57
Dec 1 49 51 51 52 53 52 49| 50 72 49 50 50 48 46 47 46 49 47 47| 46 49 47| 47 48 61
Dec 2 49 50 51 50 50 51 52| 52 48 44 43 44 46 42 40 43 49 47 46| 46 46 45| 43 43 56
Dec 3 43 44 45 45 45 46 45| 45 46 43 44 44 41 42 A4 39 A7 47 45| 45 45 46| 43 49 52
Dec 4 48 45 46 47 48 49 50| 49 51 46 45 45 44 43 41 45 48 47 48| 49 50 51| 49 52 56
Dec 5 50 48 48 50 51 51 51|53 48 46 50 47 49 48 47 50 49 46 48| 47 47 48| 50 47 56
Dec 6 45 48 49 47 46 48 46| 47 48 45 45 45 42 44 51 42 43 45 46| 45 45 45| 45 45 53
Dec 7 44 45 45 46 AT AT 46| 47 50 49 - e e e | e e 55
Energy
Average 49 49 49 49 50 51 50| 54 61 47 48 47 46 46 48 46 47 46 46| 46 46 47| 47 48 56
12
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Table 8 — Location 2 - Sunset Cliffs — Total Noise Levels (dBA Leq)

DATE Hour Of The Day CNEL
"00 701 702 03 "04 "05 06 (07 "08 709 "10 "11 "12 713 "14 "15 "16 "17 718 (19 720 T 21 (22 723

Nov 23 - = =« = 49| 49 50 49 50 51 50 48 49 49 51 47 49| 49 46 46| 46 45 53
Nov24 44 44 45 45 43 43 51| 65 51 50 50 51 53 53 52 51 51 50 50| 50 48 50| 48 46 56
Nov25 44 45 46 48 52 55 56| 56 55 54 54 55 54 53 52 52 53 51 50| 50 50 49| 48 47 58
Nov26 47 46 46 46 45 46 53| 51 51 50 51 51 51 50 49 50 49 46 46| 44 47 45| 45 45 55
Nov 27 50 50 52 53 51 51 54| 55 54 52 52 53 52 52 52 51 50 51 50| 50 49 49| 52 51 58
Nov 28 52 52 52 52 52 52 54| 54 54 49 53 52 53 52 51 50 50 49 48| 48 49 50| 48 49 59
Nov 29 51 51 51 51 52 52 54|53 54 49 51 51 51 51 56 53 52 52 49| 48 48 49| 49 50 58
Nov 30 51 52 52 50 51 52 54|55 54 52 51 52 51 52 53 52 52 51 52| 52 49 49| 49 48 58
Dec 1 50 51 51 52 53 52 53|53 72 51 53 52 52 51 51 49 52 48 51| 50 51 49| 49 48 61
Dec 2 49 50 51 50 50 51 54| 53 51 47 48 52 50 48 53 49 50 50 50| 49 49 48| 44 44 57
Dec 3 43 44 45 45 45 46 48| 49 50 47 48 48 48 49 48 48 49 50 51| 51 49 49| 46 49 54
Dec 4 48 45 46 47 48 49 54|53 53 51 52 51 52 51 50 53 51 51 52|52 52 52| 49 52 57
Dec 5 50 48 48 50 51 51 54|55 52 50 53 51 53 51 51 52 53 48 49| 49 48 48| 51 47 57
Dec 6 45 48 49 47 46 48 48| 49 51 48 49 48 47 50 52 48 48 49 48| 48 47 49| 47 46 54
Dec 7 45 45 45 46 47 47 51|51 53 51 - - - e e e e | e e | 56
Energy

Average 49 49 49 50 50 51 53| 56 61 50 51 52 52 51 52 51 51 50 50| 50 49 49| 48 48 57
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Table 9 — Location 2 - Sunset Cliffs — Top 25 Loudest SAN Aircraft Noise Events

Aircraft Airline Event Time Aircraft Ops Rwy Lmax SEL Graph Of SEL
— - Dec 02,1424 SBR1 D 27 773 878 L]
| SWA  Nov29, 1428 B73G D 27 763 831 ::
— - Dec02,11:31 SBRL D 27 763 830 |l
— DAL Nov24,1321 A320 D 27 701 823 L]
| UAL  Dec01,0814 B739 D 27 710 813 :
Vg FDX  Nov27,0734 DCL0 D 27 687 808 L]
— - Nov24,1339 - o) - 69.7  80.8 :ﬂ
) AAL Dec04,17:58 B752 D 27 697 803 [
— GTI Nov24,1858 B762 D 27 686  79.9
— - Dec 04,1237 SBR1 D 27 738 79.9
| GTI Nov27,1845 B762 D 27 673 799 |
— - Nov30,17:11 - o) - 707 798 |
| SWA  Nov28,0654 B73G D 27 668 797 | ]
— - Nov23,16:31 - o) - 69.8 796 | ]
— - Nov29,15:46 GLF4 D 27 690 796 ||
— - Nov24,1729 - o) - 637 795 | ]
— - Nov29,1728 C650 D 27 69.2 795 ||
— - Dec 04,1447 - o) - 69.5 79.4 | ]
| JBL  Dec01,1204 A320 D 27 682 793 [ |
| GTI Dec 04,1842 B762 D 27 67.0 793 [ ]
— - Nov24,1548 - o) - 675 792 | ]
| UAL  Nov27,0811 B739 D 27 686 792 [ ]
| GTI Nov 30,1840 B762 D 27 686 792 [ |
| SWA  Nov251101 B733 D 27 682 790 [ ]
— sCX Nov24,13:05 B738 D 27 675 790 [ |
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Task 2 - Ground Based Aircraft Portable Noise Monitoring

For this task, portable noise monitoring was conducted from November 23, 2015 to November 24, 2015
by BridgeNet International. The purpose of the noise monitoring was to determine if low frequency noise
from aircraft on the ground of the airfield is creating higher low frequency noise levels at noise
monitoring Locations 1 and 2. For this analysis and report, noise from aircraft on the ground means either
aircraft arriving and using their reverse thrust or aircraft departing before wheels up.

During the entire duration of the noise measurements, the sound level meters were mounted on tripods
five feet above the ground and equipped with windscreens. Noise measurements were made at 3
locations for the ground based aircraft portable noise monitoring task: Location 1 was at Point Loma
Nazarene University on the roof of the Rohr Science Building, Location 2 was in the Sunset Cliffs area on
Adair Street between Santa Barbara Street and Guizot Street and Location 3 was adjacent to the airfield in
between the new rental car facility near the end of Runway 27. During the two days of monitoring, staff
from BridgeNet International attended each site from approximately 6 a.m. to 6 p.m. to log aircraft noise
events, note general acoustic observations and ensure that the noise monitoring equipment was fully
operational.

The state-of-the-art sound level meters? used to measure the one second and one-third octave spectral
noise levels were two 01dB DUOs and one 01dB FUSION. The equipment used meets the International
Standard IEC 61672 specification for Type 1 precision sound level meters. The microphones were
calibrated before the tests with a Briiel & Kjar Type 4231 sound level calibrator that meets the
International Standard IEC 60942. Calibration is traceable to the National Institute of Standards and
Technology (NIST).

For the two days of monitoring, different aircraft types from different time periods were selected for
further analysis. Aircraft arrival and departure ground based events were selected when other airborne
aircraft events would have little to no impact on noise monitoring Locations 1 and 2. Ground based
aircraft events were then correlated between Locations 1, 2 and 3.

The one-third octave spectral noise level data collected at Location 3 was compared to the one-third
octave spectral noise level data at Locations 1 and 2 to determine if there was any low frequency noise
correlation.

Table 10 shows a comparison of aircraft arrival event noise levels at Location 3 to Locations 1 and 2.
The worst-case aircraft event frequencies are bolded. The negative differences are depicted in blue and
the positive differences are depicted in green. All but two of the worst-case aircraft event frequencies in
bold at Location 3 were not the same as the bold at Locations 1 and 2.

Table 11 shows a comparison of aircraft departure event noise levels at Location 3 to Locations 1 and 2.
The worst-case aircraft event frequencies are bolded. The negative differences are depicted in blue and
the positive differences are depicted in green. The worst-case aircraft event frequencies in bold at
Location 3 were never the same as the bold at Locations 1 and 2.

Table 12 shows a comparison of aircraft arrival event noise levels and ambient noise levels at Locations 1
and 2. The ambient noise level is the average noise level without any SAN aircraft events. The negative
differences are depicted in blue and the positive differences are depicted in green. Table 13 shows a

2 http://01db.acoemgroup.com/catalog/Environnemental-solutions-catalog-1-0-1
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L

comparison of aircraft departure event noise levels and ambient noise levels at Locations 1 and 2. The
ambient noise level is the average noise level without any SAN aircraft events. The negative differences
are depicted in blue and the positive differences are depicted in green.

The data in Tables 12 and 13 did not provide consistent enough results that would indicate that there is a
correlation between low frequency ground based aircraft noise at Location 3 from Locations 1 and 2. The
majority of the worst-case arrival frequencies are less than the equivalent ambient frequencies at
Locations 1 and 2. Some of the worst-case departure frequencies are greater than the equivalent ambient
frequencies at Locations 1 and 2 and some are less.

During the two days of monitoring for this task, staff attended each site and it was noted that noise from
ground based aircraft events was not audible at Location 1. It was not audible at Location 2 except for
between 6 a.m. and 7 a.m. when it was sometimes audible because of a lower ambient noise level.
Reasoning factors for it not being audible could include distance reduction, other community noise,
terrain, weather and other shielding effects.
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Table 10 — Comparison of Arrival Aircraft Event Noise Levels at Location 1 — Point Loma Nazarene University and Location 3 — Near Airfield

Date of Event Aircraft Event Location Lmax Noise One-Third Octave Noise Levels (1BA)
Level (dBA) |31.5 Hz|63 Hz|125 Hz| 250 Hz| 500 Hz| 1000 Hz| 2000 Hz 4000 Hz 8000 Hz 16000 Hz
1 - Point Loma Nazarene University 50.5 50.7 | 476 | 498 | 470 | 421 39.6 347 31.6 31.6 26.9
11242015 | SWA B737-700 at 8:00:05 am. 3-NearAirfield | 834 | 747 1783 | 800 | 784 | 775 | 737 | 679 | 552 | 240 | 94
Difference | 329 | 240 |-307] 302 | 314 | 354 | 341 | 332 | 236 | 76 | 175
1 - Point Loma Nazarene University 49.0 51.2 | 475 | 489 | 457 | 413 38.8 334 24.2 13.2 13.1
11/23/2015 | ASA B737-800 at 9:23:40 a.m. 3 - Near Airfield 83.1 725 | 789 | 78.9 | 783 76.9 74.4 64.9 423 124 9.9
Difference -34.1 =213 [-31.4 | -30.0 | -32.6 | -35.6 | -35.6 -31.5 -18.1 0.8 o
1 - Point Loma Nazarene University 47.9 49,1 | 467 | 485 | 443 | 413 37.5 30.0 25.7 18.5 16.9
11/24/2015 AAL A320at 10:27:29 am. 3 - Near Airfield 73.4 589 | 63.2 | 59.0 | 557 | 57.0 61.4 53.9 46.6 249 10.9
Difference | 255 | 98 [-165] 105 | 114 | 157 | 239 | 239 | 209 | 64 | 60
1 - Point Loma Nazarene University 50.9 524 | 522 | 516 | 467 | 428 41.1 36.4 274 154 15.8
11/23/2015 | SWA B737-700 at 10:51:44 a.m. 3-NearAirfield | 818 .| 69.5 1769 | 77.4 | 769 | 758 | 728 | 626 | 474 | 361 1 179
Difference -30.9 -17.1 | -24.7 | -258 | -30.2 | -33.0 | -31.7 -26.2 -20.0 -20.7 =21
1 - Point Loma Nazarene University 51.6 551 | 52.0 | 485 | 470 | 443 42.7 36.1 28.7 18.7 12.1
11/24/2015 | SWA B737-300 at 3:04:42 p.m. 3 - Near Airfield 74.0 71.1 | 763 | 77.1 | 72.0 | 66.5 61.5 38.3 51.0 50.2 244
Difference -22.4 -160 | -243| -286 | -250 | 222 | -]188 -22.2 -223 =31.5 -12.3
1 - Point Loma Nazarene University 48.7 56.1 | 506 | 502 | 445 40.1 38.2 35.2 29.7 19.4 11.0
11232015 | SWA B737-800 at 3:40:49 p.m.) 3-NearAirfield | 8.0 | 740 |s18| 847 | 783 | 721 | 704 | 656 | 549 | 236 | 95
Difference -32.3 -179 | -31.2| 345 | -33.8 | -32.0 | -322 -30.4 =252 -4.2 12
2 - Sunset Cliffs 46.2 408 | 443 | 427 | 371 33.9 338 30.5 326 28.9 42.4
11/24/2015 | SWA B737-700 at 8:00:05 a.m. 3-NearAirfield | 834 .| 747 .783 1 800 | 784 | 77.5 1.737 1. 679 [ 332 | 240 | 94 .
Difference -37.2 -339 | 340 -373 | 413 | 436 | -399 -37.4 -22.6 4.9 33.0
2 - Sunset Cliffs 48.2 512 | 56,7 | 48.6 | 39.1 38.7 38.1 345 26.7 22.4 38.0
11/23/2015 | ASA B737-800 at 9:23:40 a.m. 3 - Near Airfield 83.1 725 | 78.9 | 78.9 | 783 76.9 74.4 64.9 423 124 9.9
Difference -34.9 213 1222 -30.3 | 392 | 382 | -363 -30.4 -15.6 10.0 28.1
2 - Sunset Cliffs 45.3 425 1397 ] 355 | 318 | 304 322 33.4 328 28.0 43.3
11242015 | AALA320at1027:29am. 3-NearAirfield | 74 | 589 |32 90 | 557 | 570 | 614 | 539 | 466 | 249 | 109
Difference | 281 | 164 |-235| 235 | 239 | 266 | 292 | 205 | 138 | 31 | 324
2 - Sunset Cliffs 47.7 48.0 | 493 | 522 | 464 | 372 29.6 26.5 16.1 8.0 21.4
112312015 | SWA B737-700 at 10:51:44 a.m. 3-Near Aiefield | 818 .|. 695 1769 | 774 | 769 | 758 | 728 | 626 | 474 | 361 | 179 |
Difference -34.1 <215 |-276| -252 | -30.5 | -38.6 | -43.2 -36.1 =31.3 -28.1 3.5
2 - Sunset Clifts 44.5 422 1472 | 365 | 328 | 31.6 32.9 324 33.9 26.0 25.2
117242015 | SWA B737-300 at 3:04:42 p.m. 3 - Near Airfield 74.0 711 1763 | 771 720 | 66.5 61.5 58.3 51.0 50.2 244
Difference | 2925 289 12911 406 | -39.2 | -349 | 286 | 259 | -7 | -236 | 08 .
2 - Sunset Cliffs 432 451 | 428 | 396 | 37.1 32.0 30.9 28.2 26.1 13.7 22.1
11/23/2015 | SWA B737-800 at 3:40:49 p.m) 3-NearAifield | 810 | 740 818 847 | 783 | 721 | 704 | 656 | 549 | 236 | 98
Difference -37.8 2289 | -39.0| 451 | -41.2 | -40.1 | -39.5 -37.4 -28.8 -9.9 12.3
Note: Worst-Case Aircraft Event Frequency in Bold
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Table 11 — Comparison of Departure Aircraft Event Noise Levels at Location 1 — Point Loma Nazarene University and Location 3 — Near Airfield

Date of Event Aircraft Event Location Lmax Noise One-Third Octave Noise Levels (dBA)
Level (dBA) [31.5 Hz|63 Hz|125 Hz|250 Hz|500 Hz|1000 Hz|2000 Hz|4000 Hz|8000 Hz|16000 Hz
1 - Point Loma Nazarene University 52.3 55.0 | 528 | 544 | 519 | 453 39.5 31.8 22.3 9.5 8.4
11/23/2015 | ASA B737-800 at 6:35:37 a.m. 3 - Near Airfield 91.5 780 | 852 | 898 | 892 | 874 76.1 70.7 56.0 21.8 9.3
Difference -39.2 -23.0 | -324| -354 | -37.3 | 421 | -36.6 -38.9 -33.7 -12.3 -0.9
1 - Point Loma Nazarene University 51.4 53.2 | 505 | 53.0 | 481 | 431 40.9 33.3 25.0 10.0 7.9
11/24/2015 | UPS B767-300 at 6:41:35 a.m. 3 - Near Airfield 92.8 83.0 | 876 | 908 | 906 | 874 81.2 72.7 65.5 43.3 28.5
Difference -41.4 -29.8 | -37.1| -37.8 | -425 | -443 | -40.3 -39.4 -40.5 -33.3 -20.6
1 - Point Loma Nazarene University 51.6 504 | 532 | 526 | 485 | 451 40.8 32.3 24.0 13.0 8.8
11/23/2015 | UAL B737-900 at 7:01:30 a.m. 3 - Near Airfield 92.3 796 | 846 | 896 | 899 | 834 75.5 67.9 53.0 232 9.1
Difference -40.7 -29.2 |-314| -37.0 | -414 | 433 | -347 -35.6 -29.0 -10.2 -0.3
1 - Point Loma Nazarene University 49.2 523 | 488 | 47.7 | 46.1 | 428 38.0 34.3 26.7 17.1 145
11/24/2015 | SWA B737-800 at 11:13:39 a.m. 3 - Near Airfield 88.6 780 | 849 | 881 | 865 | 829 76.1 714 65.9 50.2 14.4
Difference -394 -25.7 | -36.1| -404 | -404 | -40.1 | -38.1 -37.1 -39.2 -33.1 0.1
1 - Point Loma Nazarene University 51.0 541 | 516 | 522 | 520 | 42.8 36.7 31.0 22.4 18.8 23.5
11/24/2015 JBU A320 at 2:13:31 p.m. 3 - Near Airfield 89.9 747 | 80.7 | 846 | 859 | 826 79.9 76.2 69.6 55.6 16.2
Difference -38.9 -206 |-29.1| -324 | -339 | -39.8 | -432 -45.2 -47.2 -36.8 7.3
1 - Point Loma Nazarene University 54.0 58.0 | 54.7 | 514 | 482 | 464 40.1 334 38.7 16.8 10.4
11/24/2015 DAL A320 at 4:45:53 p.m. 3 - Near Airfield 85.5 751 | 800 | 808 | 816 | 803 74.6 67.5 63.1 51.3 133
Difference -31.5 -171 | -253| -294 | -334 | -339 | -345 -34.1 -24.4 -34.5 -2.9
2 - Sunset Cliffs 48.1 547 | 57.3 | 519 | 489 | 353 284 274 279 22.7 36.5
11/23/2015 | ASA B737-800 at 6:35:37 a.m. 3 - Near Airfield 91.5 780 | 852 | 898 | 89.2 | 874 76.1 70.7 56.0 218 9.3
Difference -43.4 -233 | -279| -379 | 403 | 521 | -47.7 -43.3 -28.1 0.9 27.2
2 - Sunset Cliffs 49.7 555 | 60.1 | 53.8 | 493 | 352 272 28.0 311 272 422
11/24/2015 | UPS B767-300 at 6:41:35 a.m. 3 - Near Airfield 92.8 83.0 | 876 | 90.8 | 906 | 874 81.2 727 65.5 43.3 285
Difference -43.1 -275 | -275| -37.0 | -41.3 | -52.2 | -54.0 -44.7 -34.4 -16.1 13.7
2 - Sunset Cliffs 48.9 446 | 459 | 414 | 389 | 344 38.3 317 294 26.5 42.0
11/23/2015 | UAL B737-900 at 7:01:30 a.m. 3 - Near Airfield 92.3 796 | 846 | 89.6 | 89.9 | 884 75.5 67.9 53.0 23.2 9.1
Difference -43.4 -350 |-38.7| 482 | -51.0 | -54.0 | -37.2 -30.2 -23.6 33 32.9
2 - Sunset Cliffs 46.2 403 | 420 | 323 | 29.7 | 323 36.3 35.2 313 28.7 423
11/24/2015 | SWA B737-800 at 11:13:39 a.m. 3 - Near Airfield 88.6 780 | 849 | 881 | 865 | 829 76.1 714 65.9 50.2 144
Difference -42.4 -37.7 | -429| -55.8 | -56.8 | -50.6 | -39.8 -36.2 -34.6 -21.5 27.9
2 - Sunset Cliffs 49.6 55.7 | 523 | 437 | 404 | 354 39.1 38.0 37.7 30.0 276
11/24/2015 JBU A320 at 2:13:31 p.m. 3 - Near Airfield 89.9 747 | 80.7 | 846 | 859 | 82.6 79.9 76.2 69.6 55.6 16.2
Difference -40.3 -19.0 | -28.4| -409 | -455 | -47.2 | -40.8 -38.2 -31.9 -25.6 11.4
2 - Sunset Cliffs 44.8 404 | 432 | 379 | 365 | 338 311 325 30.3 28.2 42.1
11/24/2015 DAL A320 at 4:45:53 p.m. 3 - Near Airfield 85.5 751 |80.0| 80.8 | 816 | 803 74.6 67.5 63.1 513 13.3
Difference -40.7 -34.7 | -36.8| -429 | -45.1 | -46.5 | -435 -35.0 -32.8 -23.1 28.8
Note: Worst-Case Aircraft Event Frequency in Bold
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Table 12 — Comparison of Arrival Aircraft Events and Ambient Noise Levels at Location 1 — Point Loma Nazarene University and Location 2 — Sunset Cliffs

Location | Date of Event Type Lmax Noise One-Third Octave Noise Levels (dBA)
Level (dBA) [31.5 Hz|63 Hz|125 Hz|250 Hz|500 Hz|{1000 Hz|2000 Hz|4000 Hz|8000 Hz|16000 Hz
Aircraft Event (SWA B737-700 at 8:00:05 am.) 50.5 50.7 | 476 | 498 | 470 | 421 | 396 | 347 | 316 | 316 | 269
11/24/2015 Ambient 516 534 | 518 | 529 | 493 | 446 | 401 | 363 | 305 | 211 | 154
Difference 11 27 | 42| 31 | 23 | 25| 05 | 16 | 11 | 105 | 115
Aircraft Event (ASA B737-800 at 9:23:44 a.m.) 49.0 512 | 475 | 489 | 457 | 413 | 388 | 334 | 242 | 132 | 131
11/23/2015 Ambient 516 534 | 518 | 529 | 493 | 446 | 401 | 363 | 305 | 211 | 154
Difference 26 22 | 43| 40 | 36 | 33 | 13 | 29 | 63 | 79 | 23
Aircraft Event (AAL A320 at 10:27:30 am.) 479 491 | 467 | 485 | 443 | 413 | 375 | 300 | 257 | 185 | 169
. 11/24/2015 Ambient 55.1 56.0 | 545 | 522 | 484 | 458 | 451 | 393 | 322 | 257 | 278
1 ',\F;o'”t Loma Difference 7.2 69 | 78| 37 | 41 | 45 | 76 | 93 | 65 | -72 | -109
U;flaer:::fy Aircraft Event (SWA B737-700 at 10:51:54 am.) 50.9 524 | 522 | 516 | 46.7 | 428 | 411 | 364 | 274 | 154 | 158
11/23/2015 Ambient 55.1 56.0 | 545 | 522 | 484 | 458 | 451 | 393 | 322 | 257 | 278
Difference 42 36 | 23| 06 | 17 | 30 | -40 | 29 | -48 | -103 | -120
Aircraft Event (SWA B737-300 at 3:04:51 p.m.) 516 551 | 520 | 485 | 470 | 443 | 427 | 361 | 287 | 187 | 121
11/24/2015 Ambient 51.0 538 | 51.0 | 541 | 487 | 432 | 390 | 365 | 204 | 228 | 249
Difference 0.6 1.3 1.0 -5.6 -1.7 1.1 3.7 -0.4 -0.7 -4.1 -12.8
Aircraft Event (SWA B737-800 at 3:40:50 p.m.) 48.7 56.1 | 50.6 | 50.2 | 445 | 40.1 38.2 35.2 29.7 194 11.0
11/23/2015 Ambient 51.0 538 | 51.0 | 541 | 487 | 432 | 390 | 365 | 294 | 228 | 249
Difference BE 23 | 04| 39 | 42 | 31 | 08 | 13 | 03 | -34 | -139
Aircraft Event (SWA B737-700 at 8:00:14 am.) 46.2 408 | 443 | 427 | 371 | 339 | 338 | 305 | 326 | 289 | 424
11/24/2015 Ambient 474 491 | 518 | 476 | 416 | 367 | 349 | 357 | 209 | 267 | 419
Difference 12 83 | 75| 49 | -45 | 28 | 11 | 52 | 27 22 05
Aircraft Event (ASA B737-800 at 9:23:40 a.m.) 482 512 | 567 | 486 | 391 | 387 | 381 | 345 | 267 | 224 | 380
11/23/2015 Ambient 474 491 | 518 | 476 | 416 | 367 | 349 | 357 | 209 | 267 | 419
Difference 0.8 21 | 49 | 10 | 25 | 20 | 32 | 12 | 32 | -43 | -39
Aircraft Event (AAL A320 at 10:27:34 am.) 453 425 | 397 | 355 | 318 | 304 | 322 | 334 | 328 | 280 | 433
11/24/2015 Ambient 456 490 | 511 | 480 | 431 | 359 | 341 | 309 | 266 | 212 | 315
2 - Sunset Difference -0.3 -65 |-114| -125 | -11.3 | 55 -1.9 2.5 6.2 6.8 11.8
Cliffs Aircraft Event (SWA B737-700 at 10:51:45 am.) 477 480 | 493 | 522 | 464 | 37.2 | 296 | 265 | 161 | 80 214
11/23/2015 Ambient 456 490 | 511 | 480 | 431 | 359 | 341 | 309 | 266 | 212 | 315
Difference 21 10 | 18| 42 | 33 | 13 | -45 | 44 | 105 | -132 | -101
Aircraft Event (SWA B737-300 at 3:04:50 p.m.) 445 422 | 472 | 365 | 328 | 316 | 329 | 324 | 339 | 266 | 252
11/24/2015 Ambient 456 483 | 501 | 438 | 397 | 382 | 333 | 329 | 280 | 280 | 368
Difference 11 61 | 29| 73 | 69 | 66 | 04 | 05 | 59 | -14 | -116
Aircraft Event (SWA B737-800 at 3:40:55 p.m.) 432 451 | 428 | 396 | 371 | 320 | 309 | 282 | 261 | 137 | 221
11/23/2015 Ambient 456 483 | 501 | 438 | 397 | 382 | 333 | 329 | 280 | 280 | 368
Difference 24 32 | 73| 42 | 26 | 62 | 24 | 47 | 19 | -143 | -147

Note: Worst-Case Aircraft Event Frequency in Bold
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Table 13 — Comparison of Departure Aircraft Events and Ambient Noise Levels at Location 1 — Point Loma Nazarene University and Location 2 — Sunset Cliffs

Location | Date of Event Type Lmax Noise One-Third Octave Noise Levels (dBA)
Level (dBA) [31.5 Hz|63 Hz|125 Hz|250 Hz|500 Hz|1000 Hz|2000 Hz|4000 Hz|8000 Hz|16000 Hz

Aircraft Event (ASA B737-800 at 6:35:27 a.m.) 52.3 55.0 | 52.8 | 54.4 | 519 | 453 39.5 318 22.3 9.5 8.4

11/23/2015 Ambient 51.6 534 | 518 | 529 49.3 44.6 40.1 36.3 30.5 21.1 154

Difference 0.7 1.6 1.0 15 2.6 0.7 -0.6 -4.5 -8.2 -11.6 -7.0

Aircraft Event (UPS B767-300 at 6:41:43 a.m.) 51.4 53.2 | 50.5 | 53.0 | 481 | 431 40.9 33.3 25.0 10.0 7.9

11/24/2015 Ambient 51.6 534 | 518 | 529 49.3 44.6 40.1 36.3 30.5 21.1 154

Difference -0.2 -0.2 -1.3 0.1 -1.2 -1.5 0.8 -3.0 -5.5 -11.1 -7.5

Aircraft Event (UAL B737-900 at 7:01:32 a.m.) 51.6 50.4 | 53.2 | 52.6 | 485 | 45.1 40.8 32.3 24.0 13.0 8.8

. 11/23/2015 Ambient 55.1 56.0 | 545 | 522 48.4 45.8 45.1 39.3 32.2 25.7 27.8
! 'szz'ge';zma _ Difference 35 56 | 13| 04 | 01 | 07 | 43 | 70 | 82 | 127 | 190
University Aircraft Event (SWA B73.7—800 at 11:13:49 am.) 49.2 52.3 | 488 | 47.7 46.1 42.8 38.0 34.3 26.7 17.1 14.5
11/24/2015 Ambient 55.1 56.0 | 545 | 522 48.4 45.8 45.1 39.3 32.2 25.7 27.8
Difference -5.9 -37 | 5.7 | 45 -2.3 -3.0 7.1 -5.0 -5.5 -8.6 -13.3

Aircraft Event (JBU A320 at 2:13:28 p.m.) 51.0 541 | 516 | 522 52.0 42.8 36.7 31.0 22.4 18.8 23.5

11/24/2015 Ambient 51.0 538 | 51.0 | 54.1 48.7 43.2 39.0 36.5 29.4 22.8 24.9

Difference 0.0 0.3 06 | -1.9 3.3 -0.4 -2.3 -5.5 -7.0 -4.0 -1.4

Aircraft Event (DAL A320 at 4:45:57 p.m.) 54.0 58.0 | 54.7 | 514 48.2 46.4 40.1 33.4 38.7 16.8 10.4

11/24/2015 Ambient 51.0 538 | 51.0 | 54.1 48.7 43.2 39.0 36.5 29.4 22.8 24.9
Difference 3.0 4.2 3.7 -2.7 -0.5 3.2 1.1 -3.1 9.3 -6.0 -14.5

Aircraft Event (ASA B737-800 at 6:35:35 a.m.) 48.1 547 | 57.3 | 51.9 48.9 35.3 28.4 27.4 27.9 22.7 36.5

11/23/2015 Ambient 474 49.1 | 518 | 476 41.6 36.7 34.9 35.7 29.9 26.7 41.9

Difference 0.7 5.6 5.5 4.3 7.3 -1.4 -6.5 -8.3 -2.0 -4.0 -5.4

Aircraft Event (UPS B767-300 at 6:41:25 a.m.) 49.7 555 | 60.1 | 53.8 49.3 35.2 27.2 28.0 31.1 27.2 42.2

11/24/2015 Ambient 47.4 49.1 | 518 | 476 41.6 36.7 34.9 35.7 29.9 26.7 41.9

Difference 2.3 6.4 8.3 6.2 1.7 -1.5 -1.7 -1.7 1.2 0.5 0.3

Aircraft Event (UAL B737-900 at 7:01:33 a.m.) 48.9 446 | 459 | 414 38.9 34.4 38.3 37.7 29.4 26.5 42.0

11/23/2015 Ambient 45.6 490 |51.1| 48.0 | 431 | 359 34.1 30.9 26.6 21.2 315

2 - Sunset Difference 3.3 -4.4 52 | -6.6 -4.2 -1.5 4.2 6.8 2.8 5.3 10.5
Cliffs Aircraft Event (SWA B737-800 at 11:13:47 a.m.) 46.2 40.3 | 420 | 323 | 29.7 | 323 36.3 35.2 313 28.7 42.3
11/24/2015 Ambient 45.6 49.0 | 51.1 | 48.0 43.1 35.9 34.1 30.9 26.6 21.2 315

Difference 0.6 -87 | 91| -157 | -134 | -36 2.2 4.3 4.7 7.5 10.8

Aircraft Event (JBU A320 at 2:13:27 p.m.) 49.6 55.7 | 52.3 | 43.7 40.4 35.4 39.1 38.0 37.7 30.0 27.6

11/24/2015 Ambient 45.6 48.3 | 50.1 | 43.8 39.7 38.2 33.3 32.9 28.0 28.0 36.8

Difference 4.0 7.4 22 | 01 0.7 -2.8 5.8 5.1 9.7 2.0 -9.2

Aircraft Event (DAL A320 at 4:45:53 p.m.) 44.8 404 | 432 | 379 | 365 | 338 311 325 30.3 28.2 42.1

11/24/2015 Ambient 45.6 48.3 | 50.1| 438 | 39.7 | 382 33.3 32.9 28.0 28.0 36.8

Difference -0.8 -79 | 69 | 5.9 -3.2 -4.4 -2.2 -0.4 2.3 0.2 5.3

Note: Worst-Case Aircraft Event Frequency in Bold
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