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13 November 2019 (Revised)  
 

 

Mr. Alex Wilcox, CEO  

JSX  
1341 W. Mockingbird Ln. Suite 600E 

Dallas, TX 75247 

 
RE:   ACOUSTICAL COMPLIANCE MONITORING & VALIDATION TESTING 

 JSX AIRLINES OVERFLIGHT ACTIVITIES – NEWPORT BEACH, CA 

 ISE PROJECT #19-012 

 
Dear Alex: 

 

 At your request, Investigative Science and Engineering, Inc. (ISE) has been 

retained to perform acoustical compliance monitoring and validation testing of existing 
overflight activities from John Wayne Airport (JWA), and their effects on the coastal 

Newport Beach / Balboa Island area. Our findings are presented in this summary letter 

report. 
 
Background and Need 

 

John Wayne Airport (FAA Airport Code SNA) is owned and operated by the 

County of Orange, and is the only commercial service airport in the county that provides 
commercial passenger and air-cargo service as well as being the primary provider of 

general aviation services. JWA’s location with respect to the subject study/testing area, 

and respective coastal overflight path (red dashed arrow), are shown in Figures 1 and 2 

starting on the following page. 
 

Ongoing public concerns regarding general aircraft overflight noise from JWA 

has prompted JSX to explore modified flight operations to determine their efficacy in 
reducing overall noise exposure to the Newport Beach coastal area. Currently departing 

aircraft from JWA assume an approximate steady (linear) climb rate towards the coast, 

the so-called NextGen route, as shown in Figures 1 and 2. JSX is proposing a ‘modified’ 
flight path, which follows the same horizontal alignment as the NextGen path, but 

modifies the climb-rate to achieve a higher altitude earlier along the flight path, with the 

hope that this produces a smaller overall acoustical signature.  

 
The findings of this ‘modified’ flight path, compared to existing NextGen activities 

for both JSX aircraft and other observed aircraft, are the subject of this report. 
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FIGURE 1: Subject Test Area Vicinity Map (ISE 11/19)
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FIGURE 2: Testing Location Area Parcel Location Map (ISE 11/19) 
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Definition of Terms 

 

Sound waves are generally described as linearly compressive mechanical 
waves, which propagate in solids, liquids, and gases. The medium transmitting the wave 

oscillates in the direction of propagation. All sound waves originate from a vibrating 

surface, alternately compressing and then expanding, the transmitting medium over a 
wide range of frequencies, causing the sensation of hearing in humans. This nominal 

range spans from 20 Hz (Hertz, or cycles per second) to as high as 20,000 Hz. 

 
The phenomenon known as ‘noise’ is defined as the superposition of multiple 

periodic sound waves each having a large number of frequency components. The 

principal response to environmental noise is annoyance. The type of noise, its perceived 

importance, the time of day, and the sensitivity of the individual hearing the sound, 
influence the degree of annoyance.  

 

The human ear has a large dynamic range where sound can be detected. 
Because of this vast range, any attempt to represent the acoustic intensity of a particular 

sound on a linear scale becomes unwieldy. As a result, a logarithmic ratio, originally 

conceived for radio work, known as the decibel (dB), is commonly employed.1  

 
A sound level of zero “0” dB is scaled such that it is defined as the threshold of 

human hearing, and would be barely audible to an ‘average’ person under extremely 

quiet listening conditions. Sound levels above 120 dB roughly correspond to the 
threshold of pain, while the minimum change in sound level that the human ear can 

detect is approximately 3.0 dB.2 A pressure change of 10 dB is usually perceived by the 

average person as a doubling (or halving) of the sound’s loudness.3  
  

Most of the sounds we hear in any environmental setting do not consist of a 

single frequency, but rather are comprised of a broad band of frequencies differing in 

intensity. The intensities of each frequency add together to generate the sound we 
ultimately hear. The method used to quantify environmental sounds of this type, consists 

of aggregating the frequency spectrum of a sound according to a weighting system that 

mimics the nonlinear response characteristics of the human ear. This is called "A" 
weighting, and the decibel level measured is called the A-weighted sound level (or dBA).  

 

Although the A-weighted sound level may adequately indicate the level of 
environmental noise at any instant, community noise levels over a finite time period vary 

continuously. Most environmental noise we hear includes a conglomeration of sounds 

from distant sources that create a relatively steady background level in which no 

particular source is identifiable. For this type of noise, a single descriptor called the Leq 

                                                

1
 The decibel is a unit used to express the relative magnitude of a sound wave. This level is defined as being equal to 20 times the common 

logarithm of the ratio of the pressure produced by a sound wave of interest, to a ‘reference’ pressure wave equal to 20 micro Pascal’s (µPa) 

measured at a distance of one meter away.  

2
 Every 3 dB equates to a 50% drop (or increase) in wave strength; therefore a 6 dB drop/increase = a loss/increase of 75% of total signal 

strength and so on. 

3
 This is a subjective reference based upon the nonlinear nature of the human ear. This change actually represents an approximate 90 

percent change in the sound intensity, but only about a 50 percent change in the perceived loudness. This is due to the nonlinear response 
of the human ear to sound. 
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(or equivalent sound level) is used.4 Leq is the energy-mean A-weighted sound level 
during a specified time interval, and would be defined mathematically by the following 

continuous integral, 
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Where the following variables are defined: 

 
Leq = The energy equivalent sound level, ‘t ’ is the independent variable of time, 

T = The total time interval of the event, and 

SPL = The sound pressure level re. 20  µPa. 

 
A similar noise metric, known as the Sound Exposure Level (or SEL)5 is defined 

as the constant sound level over a normalized duration of one-second, which has the 

same amount of energy as the original noise event. Thus, one can modify the above 
expression for Leq to achieve a new expression for the SEL as follows, 
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Where the following variables are defined: 

 
SEL = The sound exposure level averaged over the entire event (i.e., ±∞ ), 

T = The normalized time interval of the event, taken as one-second, and 

SPL = The sound pressure level re. 20  µPa. 

 

While the Leq metric is useful as a mechanism for quantifying the energy average 
of an acoustical event, it does not remove the ambiguity seen when measuring a 

transient event such as an aircraft overflight, where the effects of the averaging process 

combined with any background environmental noise can produce varying results, or 

sources of error, based on the environmental setting.  
 

                                                

4
 Thus, Leq is the ‘equivalent sound level’ that would have to be produced by a constant source to equal the average of the fluctuating 

community noise. For most acoustical studies, the study interval is generally taken as one-hour and the abbreviation used is Leq-h; 
however, other time intervals are utilized depending on the jurisdictional preference. 

5
 SEL in some connotations is also called the ‘Single Event Level’ due to its ability to capture the total energy from a single acoustic event 

irrespective of the event duration. It is, nonetheless, the same mathematical quantity as the Sound Exposure Level. 
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The SEL metric does not suffer from this shortfall in that it eliminates the 
influence of the measurement duration, and merely aggregates the total energy over a 

normalized duration of one-second. SEL is therefore numerically equivalent to the total 

sound energy of the event, whereas Leq is proportional to the average sound power of 
the event (or energy versus time). Thus, one can effectively examine ‘SEL packets of 

energy’ to compare the relative magnitude of several acoustical events using consistent 

units of measurement (i.e., the proverbial apples-to-apples comparison).  

 
Finally, Leq is directly related to SEL through the following simple logarithmic 

relationship, 

 

Leq = SEL −10Log10
T

To

⎛
⎝⎜

⎞
⎠⎟

, where, To is equal to one-second. 

 

Or for ‘n’ multiple SEL events, 
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, where, To is equal to one-second. 

 

Where the above expression could be utilized to calculate the equivalent long-

term Leq value from multiple aircraft overflights of varying magnitude and type such as 
those observed during the testing in this report. 

 
Field Testing Protocol 

 

 A Larson Davis Model 2900 portable spectrum analyzer with remote microphone 
feed was used as the primary data collection device, while a pair of Quest SoundPro SP-

DL-2 integrating sound level meters with 1/3 octave-band filter sets were utilized as a 

redundant data source for aircraft overflight events as well as for obtaining long-term 
average (i.e., Leq) overall noise levels at the testing site. All sound level meters and/or 

remote microphone assemblies were affixed to tripods approximately five-feet above 

ground level corresponding roughly to the acoustical height of an average human being. 
The meters were configured to a standard ‘A’ weighting window function and slow time 

constant input sample rate.  Prior to testing, all equipment was calibrated at ISE’s 

acoustics and vibration laboratory to verify conformance with ANSI S1-4 1983 Type 2 

and IEC 651 Type 2 standards.6 Additionally, video recording of each overflight was 
obtained where possible, and is provided as an attachment to this report.  
 

 For the monitoring effort, an area of beachfront within the Newport Beach coastal 

zone, previously shown in Figure 2 above, was selected and cordoned-off for testing. 
This monitoring location, which is shown in the isometric aerial image denoted as Figure 

3 on Page 8 of this report, provided sufficient isolation from surrounding community and 

environmental noises while being necessarily placed directly under the current departure 

                                                

6 All testing and calibration is performed by ISE using a Rubidium atomic frequency and time standard traceable to National Institute of 
Standards & Technology (NIST). The time and frequency calibration signal has a long-term stability of 10

-10
. Specifications for traceability 

can be obtained at www.nist.gov. 
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flight path of JWA. Photos of the testing site and general configuration are provided as 
an attachment to this report. 

 

 For each testing event, consisting of a single aircraft overflight, both long-term 
average aggregation data, as well as individual flight data with necessary path 

parameters (such as flight number, aircraft type, and overflight altitude), was sampled 

and time-stamped. Additionally, the one-third-octave band frequency spectrum for each 

event was sampled to provide the relative acoustic signatures of each aircraft overflight. 7 
 
Field Testing Findings  

 

 The results of the field-testing are shown in Table 1 on Page 9 of this report. The 

raw spectral emission data from each aircraft is provided graphically in Figure 4 on Page 
10. As can be seen, monitoring occurred constantly between approximately 1:00 p.m. 

and 4:00 p.m. on 10/31/19, and consisted of a mix of aircraft types, dominated by Boeing 

737 and 737-800 (i.e., 738) aircraft flying at a median altitude of 3,300 feet above the 
test site, with a variance of +/- 510 feet, under the direction of air traffic control at JWA. 

The numeric (linear) mean of these events aggregated to approximately 56.5 dBA, with 

the long-term logarithmic average of all events equating to 58.3 dBA (i.e., 52.8 dBA + 

54.3 dBA + 53.5 dBA) as can be seen as an attachment to this report.  
 

 Overall, flight activities were observed as being fairly consistent both in 

magnitude and frequency, as a function of, 1) the type of aircraft over flying the site, and 
2) the relative altitude of the aircraft at the point of overflight. The standard deviation of 

the SEL for all events was measured as 6.1 dBA, verifying the above field observation. 

 
 Finally, maximum noise levels measured during the monitoring period ranged 

between 48.8 dBA and 76.6 dBA (63.3 dBA +/- 6.3 dBA one standard deviation), and 

were observed to be fairly well correlated to the aircraft overflight with a minor amount of 

environmental contamination due to the presence of spectators and police helicopter 
patrol activity.8 The acoustic floor for the site (i.e., the lowest achievable sound level 

during any of the testing) ranged between 41.3 dBA and 54.7 dBA (45.1 dBA +/- 3.3 

dBA), and was attributable to surrounding community noise and/or distant surf motion. 
 

  
  

 

                                                

7
 In some cases, it is important to measure the distribution of sound pressure as a function of frequency. Under these circumstances, the 

incoming sound wave is passed through a series of band pass filters having predefined frequencies where they are resonant. The relative 
response of each filter (in dB, dBA, etc.) directly corresponds to the amount of sound energy present at that particular frequency. In 
standard acoustics two unique filter sets are used to accomplish this task, namely the 1/1 octave band and 1/3 octave band set. An octave 
is defined as the interval between any two frequencies having a ratio of 2 to 1. 

By definition, a whole octave filter (1/1) is a band-pass filter having a bandwidth equal to 70.7-percent of its center frequency (i.e., the 
frequency of interest) distributed across 11 bands between 11 Hz and 22,700 Hz (the effective audio frequency range). A 1/3 Octave Band 
filter has a bandwidth equal to 23.1% of its center frequency, distributed across 32 bands between 14.1 Hz and 22,390 Hz. Thus, the 
octave band frequencies would be 16, 31.5, 63, 125, 250, 500, 1000, 2000, 4000, 8000 and 16000 Hz. The corresponding 1/3 octave band 
frequencies would be 16, 20, 25, 31.5, 40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, 800, 1000, 1250, 1600, 2000, 2500, 
3150, 4000, 5000, 6300, 8000, 10000, 12500, 16000 and 20000 Hz. 

8
 Helicopter activity directly above the project test area, or that producing more than 3.0 dB above the ambient background level, was 

discarded from the data record. 
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FIGURE 3: Testing Location Area Aerial Image (ISE, Google Earth 11/19) 
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TABLE 1: Empirical Field Data and Observations During Testing 

 SINGLE-NUMBER ACOUSTICAL METRICS 

TIME FLIGHT AIRCRAFT TYPE 
ALTITUDE 

(FT) 
SPEED 
(KTS) 

LEQ 
(dBA) 

SEL 
(dBA) 

PEAK 
(dBA) 

MIN 
(dBA) 

MAX 
(dBA) 

13:16 DAL3057 BC S1 (Airbus A220) 4000 169 65.5 78.1 86.1 54.7 76.6 
13:18 SWA676 B737 (Boeing 737) 3500 192 64.5 79.6 80.1 54.0 67.8 
13:22 SKW3411 E75L (Embraer 175) 3000 139 60.7 77.7 78.1 47.4 64.7 
13:24 DAL1328 B752 (Boeing 757) 3300 185 61.2 78.6 81.7 45.2 67.0 
13:28 General Aviation GLF4 (Gulfstream IV) 3400 258 53.7 70.0 72.7 43.3 59.3 
13:33 ASA513 B738 (Boeing 737) 3100 265 60.5 77.5 79.0 43.9 66.9 
13:37 General Aviation C25B (Cessna CJ3) 3300 241 52.6 68.4 69.9 43.0 57.5 
13:39 WJA1755 B737 (Boeing 737) 3200 210 56.2 75.0 76.9 43.2 63.3 

13:41 General Aviation B350 (King Air 350) 3400 178 52.2 68.9 71.6 43.4 57.7 
13:57 General Aviation GLF5 (Gulfstream V) 4400 205 46.7 62.0 67.3 42.6 48.8 
13:59 General Aviation F2TH (Falcon 2000) 3500 212 47.7 68.5 71.1 41.6 55.9 
14:17 UAL1927 B737 (Boeing 737) 3200 224 59.9 78.6 79.2 45.8 66.3 
14:20 DAL2089 A319 (Airbus A320) 3500 184 56.2 75.8 76.4 42.8 64.3 
14:22 General Aviation CL30 (Challenger 300) 4100 211 46.6 67.1 66.3 41.5 53.3 
14:26 SWA2030 B737 (Boeing 737) 3300 166 59.9 80.4 81.7 41.3 68.4 
14:38 JSX337 E135 (Embraer 135) 4100 198 50.1 69.8 69.4 45.5 54.8 

14:53 General Aviation GLF5 (Gulfstream V) 3000 258 56.9 80.9 82.0 43.3 69.8 
15:02 General Aviation C172 (Cessna 172) 2300 89 54.1 73.5 78.9 45.6 59.8 
15:04 CPZ5822 E75L (Embraer 175) 4000 172 57.5 80.1 81.8 44.9 68.7 
15:10 SKW3728 E75L (Embraer 175) 2600 143 62.7 79.3 80.0 47.1 67.5 
15:24 ASA583 B737 (Boeing 737) 3200 255 58.2 76.5 77.0 46.2 65.4 
15:25 AAL2642 B738 (Boeing 737) 2700 249 59.0 79.4 81.2 43.6 68.1 
15:32 UAL2230 B738 (Boeing 737) 3200 227 57.7 80.0 77.6 42.9 66.4 
15:37 SWA1748 B737 (Boeing 737) 3100 158 63.3 81.8 82.9 47.7 69.4 
16:01 JSX305 E135 (Embraer 135) 4100 206 49.8 60.7 90.2 46.3 55.8 

  Mean 3380 200 56.5 74.7 77.6 45.1 63.3 
  Median 3300 205 57.5 77.5 78.9 43.9 65.4 
  Mode 3200 258 56.2 78.6 81.7 43.3 - - 
  STD-1 510 43 5.5 6.1 5.9 3.3 6.5 
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FIGURE 4: Field Measured One-Third Octave Spectral Sound Data by Aircraft (ISE 11/19) 
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Field Data Normalization and Analysis  

 

 Since the field data indicated that the levels of sound energy received at the 
monitoring station were a function of both the type of aircraft flying over the site, and the 

relative altitude of the aircraft at the point of overflight, it was sought to remove one of 

these variables from consideration by adjusting all overflight sound levels to a consistent 
altitude of 1,000 feet above ground level (AGL), for comparison purposes. The following 

acoustical corrections (in dBA) were applied to the raw data set as shown in Table 2 

below.9 
 

TABLE 2: Acoustically Scaled Field Data for 1,000 Feet AGL  

FLIGHT AIRCRAFT TYPE ALTITUDE 

CORRECTION 

TO 1,000 

FEET AGL 

ADJUSTED 

LEQ 

ADJUSTED 

SEL 

DAL3057 BC S1 (Airbus A220) 4000 +12.0 77.5 90.1 

SWA676 B737 (Boeing 737) 3500 +10.9 75.4 90.5 

SKW3411 E75L (Embraer 175) 3000 +9.5 70.2 87.2 

DAL1328 B752 (Boeing 757) 3300 +10.4 71.6 89.0 

General Aviation GLF4 (Gulfstream IV) 3400 +10.6 64.3 80.6 

ASA513 B738 (Boeing 737) 3100 +9.8 70.3 87.3 

General Aviation C25B (Cessna CJ3) 3300 +10.4 63.0 78.8 

WJA1755 B737 (Boeing 737) 3200 +10.1 66.3 85.1 

General Aviation B350 (King Air 350) 3400 +10.6 62.8 79.5 

General Aviation GLF5 (Gulfstream V) 4400 +12.9 59.6 74.9 

General Aviation F2TH (Falcon 2000) 3500 +10.9 58.6 79.4 

UAL1927 B737 (Boeing 737) 3200 +10.1 70.0 88.7 

DAL2089 A319 (Airbus A320) 3500 +10.9 67.1 86.7 

General Aviation CL30 (Challenger 300) 4100 +12.3 58.9 79.4 

SWA2030 B737 (Boeing 737) 3300 +10.4 70.3 90.8 

JSX337 E135 (Embraer 135) 4100 +12.3 62.4 82.1 

General Aviation GLF5 (Gulfstream V) 3000 +9.5 66.4 90.4 

General Aviation C172 (Cessna 172) 2300 +7.2 61.3 80.7 

CPZ5822 E75L (Embraer 175) 4000 +12.0 69.5 92.1 

SKW3728 E75L (Embraer 175) 2600 +8.3 71.0 87.6 

ASA583 B737 (Boeing 737) 3200 +10.1 68.3 86.6 

AAL2642 B738 (Boeing 737) 2700 +8.6 67.6 88.0 

UAL2230 B738 (Boeing 737) 3200 +10.1 67.8 90.1 

SWA1748 B737 (Boeing 737) 3100 +9.8 73.1 91.6 

JSX305 E135 (Embraer 135) 4100 +12.3 62.1 73.0 

 
 

 Thus, the resulting data set is now only a function of the type of aircraft observed 

during the overflight. Under this adjusted dataset, the Leq for all overflights would be 67.0 
dBA +/- 5.1 dBA, while the SEL would be 85.2 dBA +/- 5.5 dBA, with differences 

between the mean and median values of 0.6 dBA for Leq and 2.0 dBA for SEL. 

                                                

9
 An inverse square acoustical correction was applied, consistent with an elevated point source moving slowly overhead. 
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 Finally, ISE performed a comparative analysis of the two observed JSX (Embraer 

135) flights versus the most prevalent observed class of aircraft (Boeing 737 and 737-

800), all corrected for a uniform altitude of 1,000 feet AGL. The findings are shown in 
Table 3 on the following page.  

 

 Based upon the analysis, the following findings for each individual aircraft class 

were indicated. 
 

! The linear average (Leq) of the nine Boeing 737’s was approximately 69.9 dBA +/- 2.9 
dBA, with a median value of 70.0 dBA indicating that this class of aircraft produces a 
fairly consistent sound level. All of these aircraft were utilizing the NextGen departure 
route. 

! The linear averaged SEL for all Boeing 737 events was 88.7 dBA +/- 2.2 dBA, with a 
median value of 88.7 dBA under the NextGen route. Thus, the sound exposure from 
these aircraft is identical and only varies by altitude. 

! Similarly, the linear average (Leq) of the two JSX Embraer 135 aircraft overflights was 
62.2 dBA +/- 0.2 dBA with an average assumed SEL value of 77.5 dBA, given the 
reduced data set for this aircraft. 

! The current NextGen departure route produced an overflight SEL of 82.1 dBA, while 
the ‘modified’ departure route significantly reduced the effective SEL to 73.0 dBA, a 
difference of 9.1 dBA. 

 

 More telling was the comparison between the JSX versus the Boeing 737 and 
737-800 aircraft classes. 

 
! The linear average (Leq) difference between the NextGen JSX flights and the Boeing 

737 and 737-800 was roughly 7.5 dBA clearly indicating that the JSX aircraft 
(Embraer 135) are quieter vehicles. The ‘modified’ JSX path showed a slightly better 
improvement at 7.8 dBA. 

! The linear average SEL (aggregate energy) difference between the NextGen JSX 
flights and the Boeing 737 and 737-800 was roughly 6.7 dBA, while the difference 
between the ‘modified’ JSX path showed a significant improvement of 15.8 dBA 
(again in favor of the JSX aircraft). 

! Based on the sound exposure energy that any individual would experience at the 
monitoring location, a single Boeing 737 (or 737-800) produces the equivalent energy 
during a single overflight equal to five (5) JSX overflights using the NextGen 
departure route. 

! Additionally, a single Boeing 737 (or 737-800) produces the equivalent energy during 
a single overflight equal to 38 JSX overflights using the ‘modified’ departure route. 
This intuitively makes sense since the aircraft has already achieved sufficient altitude 
earlier in its flight trajectory, and does not require as much energy to maintain a 
steady climb rate by the time it passes over the coast.  
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TABLE 3: Comparison of JSX Aircraft Versus Observed 737 Overflights 

TIME FLIGHT AIRCRAFT TYPE   LEQ (dBA) SEL (dBA) PEAK (dBA) MIN (dBA) MAX (dBA) 

14:38 JSX337 E135 (Embraer 135)  62.4 82.1 81.7 57.8 67.1 

16:01 JSX305 E135 (Embraer 135)  62.1 73.0 102.5 58.6 68.1 

  Mean 62.2 77.5 92.1 58.2 67.6 

  Median 62.2 77.5 92.1 58.2 67.6 

  STD-1 0.2 6.4 14.7 0.6 0.7 

 

TIME FLIGHT AIRCRAFT TYPE   LEQ (dBA) SEL (dBA) PEAK (dBA) MIN (dBA) MAX (dBA) 

13:18 SWA676 B737 (Boeing 737)  75.4 90.5 91.0 64.9 78.7 

13:33 ASA513 B738 (Boeing 737)  70.3 87.3 88.8 53.7 76.7 

13:39 WJA1755 B737 (Boeing 737)  66.3 85.1 87.0 53.3 73.4 

14:17 UAL1927 B737 (Boeing 737)  70.0 88.7 89.3 55.9 76.4 

14:26 SWA2030 B737 (Boeing 737)  70.3 90.8 92.1 51.7 78.8 

15:24 ASA583 B737 (Boeing 737)  68.3 86.6 87.1 56.3 75.5 

15:25 AAL2642 B738 (Boeing 737)  67.6 88.0 89.8 52.2 76.7 

15:32 UAL2230 B738 (Boeing 737)  67.8 90.1 87.7 53.0 76.5 

15:37 SWA1748 B737 (Boeing 737)  73.1 91.6 92.7 57.5 79.2 

  Mean 69.9 88.7 89.5 55.4 76.9 

  Median 70.0 88.7 89.3 53.7 76.7 

  STD-1 2.9 2.2 2.1 4.1 1.8 

 

  Diff Mean JSX vs 737 -7.7 -11.2 2.6 2.8 -9.3 

  Diff NextGen JSX vs 737 -7.5 -6.7 -7.8 2.4 -9.8 

  Diff Modified JSX vs 737 -7.8 -15.8 13.0 3.2 -8.8 
 

Effective NextGen Number of JSX's to Produce Single 737 (by SEL) 5 

Effective Modified Number of JSX's to Produce Single 737 (by SEL) 38 
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 Based upon the constraints of our field study, it is ISE’s opinion that the 
‘modified’ flight trajectory proposed by JSX would result in additional noise reductions 

within the Newport Beach / Balboa Island area, and could theoretically allow a higher 

level of JSX-type flights, with a commensurate reduction of larger aircraft departures, 

producing no appreciable change in the sound exposure level for individuals on the 
ground. 

 

 Should you have any questions regarding these findings, please do not hesitate 
to contact me. 

 

Sincerely,  

 

 
 

Rick Tavares, Ph.D. 

Director of Engineering 
Investigative Science and Engineering, Inc. 

 

 

Cc: Karen Tavares – ISE 
 
Attachments:  Measured Hourly Average Sound Levels at Test Site 
 Representative Site Testing Photographs 
 Selected Overflight Video Footage (as separate FTP attachment) 
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ATTACHMENT 1: Measured Hourly Average Sound Levels at Test Site  
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ATTACHMENT 2: Representative Site Testing Photographs  
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