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APPENDIX H AIRCRAFT NOISE ANALYSIS

This appendix presents the noise exposure analysis of aircraft operations at LAX. This includes the
baseline year and forecast year for the proposed restriction and alternatives. The existing FAA Air
Traffic Control Tower (ATCT) and Southern California Terminal Radar Approach Control (SOCAL
TRACON or SCT) procedures and LAX noise abatement or operational procedures are assumed to
remain in effect with the only changes made in reference to the proposed restriction.

Noise Analysis Methodology

§Part 161.9 requires airports to conduct noise analyses in accordance with Part 150 “specifications,
methods, and criteria.” Consistent with that requirement, all noise modeling conducted for this study
followed Part 150 “best practices.” Part 150 requires use of the FAA’s Integrated Noise Model
(INM) to prepare Community Noise Equivalent Level (CNEL) contours for civilian airports. Part
150 Appendix A provides standards to be followed in applying the INM. Those standards were
followed in preparing contours for this analysis, using the most recent release of the INM available at
the time (version 7.0b).

The INM contains the necessary algorithms to compute the necessary aircraft flight profiles and
noise metrics; however, there are various airport-specific details that must be determined to make the
model results specific to the desired airport. Therefore, various INM input parameters were
researched, collected, and derived through close communications with the FAA and airport staffs.
The following sections describe the required inputs to the INM, except for details on the aircraft fleet
mix and operations, which are described in Section 6 of the report.

LAX Physical Parameters
LAX Runway Utilization
LAX Flight Track Geometry and Utilization
LAX Meteorological Data
Aircraft Noise and Performance Characteristics

LAX Physical Parameters

LAX is located in west Los Angeles next to the Pacific Ocean approximately fifteen miles southwest
of Downtown Los Angles. The airport is contained within the jurisdictional boundaries of the City
of Los Angeles and is surrounded by heavily populated areas to the north, south, and east, with the
Pacific Ocean to the west. Table H-1 presents the LAX airport layout. The INM includes an internal
database on the airport layout, including runway locations, orientation, runway end elevations,
landing thresholds, approach angles, etc. These data were verified with LAX sources and the FAA-
approved LAX September 2010 Airport Layout Plan. The airport has four parallel runways grouped
in pairs. The parallel runways are distinguished from each other with letter endings “L”, meaning
left, and “R”, meaning right, as seen by the pilot. Each end of the runways is designated by a
different number that, with the addition of a trailing “0,” reflects the magnetic heading of the runway
to the nearest 10 degrees, as seen by the pilot. Thus, the runway, 7L/25R, has the designation “7” at
the west end of the pavement looking eastward, indicating that it is aligned on a magnetic heading of
approximately 70 degrees, while the opposite end of the same piece of pavement has the designation
“25” indicating its orientation on a heading of approximately 250 degrees.
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Table H-1 Runway/Helipad Details
Source: FAA-approved LAX ALP, 2010

Runway Latitude
Longitude

Elev.
(feet
MSL)

Width
(feet)

Length
(feet)

Displaced
Threshold

(feet)

Descent
Angle

(degrees)

Effective
Runway
Gradient

6L
N33.949108

W118.431153
112.0 150 8,925 0 3.0 0.100%

24R
N33.952097

W118.401942
117.2 150 8,925 0 3.0 -0.100%

6R
N33.946742

W118.435319
107.3 150 10,285 331 3.0 0.119%

24L
N33.950189

W118.401661
111.1 150 10,285 0 3.0 -0.119%

7L
N33.935822

W118.419375
118.5 150 12,091 0 3.0 -0.278%

25R
N33.939872

W118.379769
91.9 150 12,091 957 3.0 0.278%

7R
N33.933644

W118.419014
121.8 200 11,095 0 3.0 -0.269%

25L
N33.937358

W118.382711
97.9 200 11,095 0 3.0 0.269%

Pad 1
N33.943998

W118.418709
112.0 - - - - -

Pad 2
N33.933926

W118.393979
102.0 - - - - -
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Figure H-1 LAX Airport Diagram
Source: FAA SW-3, 06 Mar 2014 to 03 Apr 2014
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LAX Runway Utilization

Twelve months of LAX ANOMS data, April 1, 2010 through March 31, 2011, were used to define
the baseline runway use, flight track geometry, and the aircraft fleet distribution. Slight variations in
the runway use were made for the proposed restriction scenario for both 2013 and 2018.

Table H-2 presents the modeled runway use for arrival and departure operations for 2013 status quo
and 2013 with the proposed restriction split into day (7:00 a.m.–7:00 p.m.), evening (7:00 p.m.–
10:00 p.m.), and night (10:00 p.m.–7:00 a.m.).

Table H-2 Runway Utilization for 2013 Status Quo and with Proposed Restriction
Source: LAWA ANOMS, HMMH

Runway
Arrivals Departures

Day Evening Night Day Evening Night

06L 0.8% 0.7% 1.8% 0.0% 0.0% 0.0%

06R 0.1% 0.0% 8.7% 0.8% 0.8% 0.5%

07L 0.0% 0.0% 11.0% 1.0% 1.0% 1.3%

07R 0.9% 0.8% 2.5% 0.1% 0.0% 0.1%

24L 0.9% 1.7% 0.8% 42.7% 50.3% 24.3%

24R 47.5% 46.2% 28.8% 1.0% 0.5% 1.1%

25L 48.3% 47.7% 44.6% 3.2% 3.5% 3.0%

25R 1.4% 2.9% 1.7% 51.2% 43.9% 69.8%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

PAD1 68.0% 36.0% 100.0% 64.0% 100.0% 100.0%

PAD2 32.0% 64.0% 0.0% 36.0% 0.0% 0.0%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
These runway utilization rates were then applied to the aircraft flight operations detailed in Section 5
and assumed to apply to both 2013 scenarios. The runway utilization for 2018 status quo differed
very slightly from that in 2013 due to a forecast change in aircraft types and operations as detailed in
Appendix I. These runway utilization rates are shown in Table H-3 and Table H-4.
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Table H-3 Runway Utilization for 2018 Status Quo
Source: LAWA ANOMS, HMMH

Runway
Arrivals Departures

Day Evening Night Day Evening Night

06L 0.8% 0.7% 1.8% 0.0% 0.0% 0.0%

06R 0.1% 0.0% 8.7% 0.8% 0.8% 0.5%

07L 0.0% 0.0% 11.0% 1.0% 1.0% 1.3%

07R 0.9% 0.8% 2.5% 0.1% 0.0% 0.1%

24L 1.0% 1.7% 0.8% 44.6% 50.4% 24.5%

24R 48.5% 47.0% 29.2% 1.0% 0.5% 1.1%

25L 47.3% 46.9% 44.2% 3.0% 3.6% 2.9%

25R 1.4% 2.8% 1.7% 49.5% 43.6% 69.7%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

PAD1 68.0% 41.0% 100.0% 68.0% 56.0% 100.0%

PAD2 32.0% 59.0% 0.0% 32.0% 44.0% 0.0%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Table H-4 Runway Utilization for 2018 with Proposed Restriction
Source: LAWA ANOMS, HMMH

Runway
Arrivals Departures

Day Evening Night Day Evening Night

06L 0.8% 0.7% 1.8% 0.0% 0.0% 0.0%

06R 0.1% 0.0% 8.7% 0.8% 0.8% 0.5%

07L 0.0% 0.0% 11.0% 1.0% 1.0% 1.2%

07R 0.9% 0.8% 2.5% 0.1% 0.0% 0.1%

24L 1.0% 1.7% 0.8% 44.6% 50.4% 24.5%

24R 48.5% 47.0% 29.2% 1.0% 0.5% 1.1%

25L 47.3% 46.9% 44.2% 3.0% 3.6% 3.0%

25R 1.4% 2.8% 1.7% 49.5% 43.6% 69.8%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

PAD1 68.0% 41.0% 100.0% 68.0% 56.0% 100.0%

PAD2 32.0% 59.0% 0.0% 32.0% 44.0% 0.0%

Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

LAX Flight Track Geometry

ANOMS data from April 10, 2010 through March 31, 2011 were used to develop aircraft flight
tracks for use in developing model flight tracks. The flight tracks and operations were input into a
modeling preprocessor known as RealContoursTM that provides greater detail to the modeling
process by improving the precision of modeling each individual aircraft flight track. This provides
the advantage of modeling each aircraft operation on the specific runway it actually used and at the
actual time of day of arrival or departure.
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Figure H-2 and Figure H-3 show a sample of the fixed-wing aircraft arrival and departure flight
tracks from the ANOMS data and Figure H-4 shows the modeled helicopter flight tracks.

The 12-month period from April 2010 through March 2011 was then used to determine the allocation
of annual-average non-conforming operations to include appropriate flight tracks and fleet mix.
Table H-5 below provides the non-conforming nighttime departures by aircraft type, stage length,
and flight track assigned to the non-conforming operations in 2013. The annual average of 65 non-
conforming operations was derived from the 56 non-conforming operations contained in the 12-
month period. Table H-6 provides similar information for the 2018 forecast. Figure H-5 and Figure
H-6 provide the flight track reference nomenclature for the status quo scenario and proposed
restriction scenarios, respectively.

Table H-7 and Table H-8 present a consolidated summary for 2013 and 2018, respectively, of the
aircraft type, departure stage length, and average number of nighttime departures by runway for both
status quo and proposed restriction scenarios.

Table H-5 2013 Non-Conforming Nighttime Departures by Flight Track and Stage Length
Source: HMMH

2013

INM
Aircraft

Type

Status Quo Proposed Restriction
Nighttime

Departures
Profile or

Stage
Length

Runway
Track
Name

Runway
Track
Name

747400 7 07R NC01 25L LWWSN 0.00343

747400 7 07R NC02 25L LWWSN 0.00343

747400 9 07L NC03 25R LWWWS 0.00315

777M M 07L NC04 25R LWWWP 0.00320

747400 7 07L NC05 25R LWWSN 0.00315

777200 7 07L NC06 25R LWWWN 0.00320

777200 8 07L NC07 25R LWWWN 0.00320

747400 8 07L NC08 25R LWWWN 0.00315

747400 7 07R NC09 25L LWWSN 0.00343

767300 4 07L NC10 25R SWSSH 0.00274

777M M 07R NC11 25L LWWWP 0.00274

747400 8 07R NC12 25L LWWSP 0.00343

747400 7 07R NC13 25L LWWSN 0.00343

747400 7 07L NC14 25R LWWSN 0.00315

747400 8 07L NC15 25R LWWWN 0.00315

747400 8 07L NC16 25R LWWWP 0.00315

777200 7 07L NC17 25R LWWWN 0.00320

747400 9 07L NC18 25R LWWSS 0.00315

747400 8 07L NC19 25R LWWWS 0.00315

767CF6 3 07L NC20 25R SWSSH 0.00274

747400 7 07L NC21 25R LWWWN 0.00315
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2013

INM
Aircraft

Type

Status Quo Proposed Restriction
Nighttime

Departures
Profile or

Stage
Length

Runway
Track
Name

Runway
Track
Name

747400 9 07L NC22 25R LWWWS 0.00315

747400 8 07L NC23 25R LWWWP 0.00315

777200 7 07L NC24 25R LWWWN 0.00320

777200 8 07L NC25 25R LWWWN 0.00320

777M M 07L NC26 25R LWWWN 0.00320

747400 7 07L NC27 25R LWWSN 0.00315

747400 7 07R NC28 25L LWWSN 0.00343

747400 8 07L NC29 25R LWWWP 0.00315

747400 8 07L NC30 25R LWWWN 0.00315

747400 9 07L NC31 25R LWWWS 0.00315

747400 8 07L NC32 25R LWWWP 0.00315

777M M 07L NC33 25R LWWSS 0.00320

747400 8 07L NC34 25R LWWWN 0.00315

777200 7 07L NC35 25R LWWWN 0.00320

777M M 07L NC36 25R LWWWN 0.00320

777200 7 07L NC37 25R LWWWN 0.00320

777M M 07L NC38 25R LWWWN 0.00320

747400 7 07L NC39 25R LWWWN 0.00315

747400 7 07R NC40 25L LWWSN 0.00343

747400 7 07R NC41 25L LWWSN 0.00343

747400 8 07L NC42 25R LWWWN 0.00315

747400 9 07L NC43 25R LWWWS 0.00315

777200 7 07L NC44 25R LWWWN 0.00320

777200 7 07L NC45 25R LWWSN 0.00320

777200 7 07L NC46 25R LWWSN 0.00320

747400 9 07L NC47 25R LWWSS 0.00315

777200 7 07L NC48 25R LWWSN 0.00320

747400 9 07L NC49 25R LWWSS 0.00315

747400 8 07L NC50 25R LWWWP 0.00315

747400 8 07L NC51 25R LWWWP 0.00315

747400 9 07L NC52 25R LWWSS 0.00315

777M M 07L NC53 25R LWWWN 0.00320

747400 7 07L NC54 25R LWWWN 0.00315

747400 7 07L NC55 25R LWWWN 0.00315

777200 7 07L NC56 25R LWWWN 0.00320
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Table H-6 2018 Non-Conforming Nighttime Departures by Flight Track and Stage Length

Source: HMMH

2018

INM
Aircraft

Type

Status Quo Proposed Restriction
Nighttime

Departures
Profile or

Stage
Length

Runway
Track
Name

Runway
Track
Name

A340-642 7 07R NC01 25L LWWSN 0.0027

747400 7 07R NC02 25L LWWSN 0.0027

A380-841 8 07L NC03 25R LWWWS 0.0018

777M M 07L NC04 25R LWWWP 0.0046

747400 8 07L NC05 25R LWWSN 0.0019

777200 7 07L NC06 25R LWWWN 0.0035

777200 7 07L NC07 25R LWWWN 0.0035

747400 8 07L NC08 25R LWWWN 0.0019

A340-642 7 07R NC09 25L LWWSN 0.0027

767300 3 07L NC10 25R SWSSH 0.0014

777M M 07R NC11 25L LWWWP 0.0082

747400 7 07R NC12 25L LWWSP 0.0027

747400 7 07R NC13 25L LWWSN 0.0027

747400 7 07L NC14 25R LWWSN 0.0027

747400 8 07L NC15 25R LWWWN 0.0019

747400 9 07L NC16 25R LWWWP 0.0021

777200 7 07L NC17 25R LWWWN 0.0035

A380-841 8 07L NC18 25R LWWSS 0.0018

747400 9 07L NC19 25R LWWWS 0.0021

767300 3 07L NC20 25R SWSSH 0.0014

747400 7 07L NC21 25R LWWWN 0.0027

A380-841 8 07L NC22 25R LWWWS 0.0018

747400 9 07L NC23 25R LWWWP 0.0021

777200 7 07L NC24 25R LWWWN 0.0035

777200 7 07L NC25 25R LWWWN 0.0035

777M M 07L NC26 25R LWWWN 0.0046

747400 8 07L NC27 25R LWWSN 0.0019

A340-642 7 07R NC28 25L LWWSN 0.0027

747400 9 07L NC29 25R LWWWP 0.0021

747400 8 07L NC30 25R LWWWN 0.0019

747400 9 07L NC31 25R LWWWS 0.0021

747400 8 07L NC32 25R LWWWP 0.0019
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2018

INM
Aircraft

Type

Status Quo Proposed Restriction
Nighttime

Departures
Profile or

Stage
Length

Runway
Track
Name

Runway
Track
Name

777M M 07L NC33 25R LWWSS 0.0046

747400 8 07L NC34 25R LWWWN 0.0019

777200 7 07L NC35 25R LWWWN 0.0046

777M M 07L NC36 25R LWWWN 0.0091

777200 8 07L NC37 25R LWWWN 0.0041

777M M 07L NC38 25R LWWWN 0.0091

A340-642 7 07L NC39 25R LWWWN 0.0027

747400 7 07R NC40 25L LWWSN 0.0027

A340-642 7 07R NC41 25L LWWSN 0.0027

747400 8 07L NC42 25R LWWWN 0.0019

747400 9 07L NC43 25R LWWWS 0.0021

777200 7 07L NC44 25R LWWWN 0.0035

777200 7 07L NC45 25R LWWSN 0.0035

777200 7 07L NC46 25R LWWSN 0.0046

747400 9 07L NC47 25R LWWSS 0.0021

777200 7 07L NC48 25R LWWSN 0.0046

747400 9 07L NC49 25R LWWSS 0.0021

747400 8 07L NC50 25R LWWWP 0.0019

747400 8 07L NC51 25R LWWWP 0.0019

747400 9 07L NC52 25R LWWSS 0.0021

777M M 07L NC53 25R LWWWN 0.0091

747400 7 07L NC54 25R LWWWN 0.0027

A340-642 7 07L NC55 25R LWWWN 0.0027

777200 8 07L NC56 25R LWWWN 0.0041
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Table H-7 2013 Non-Conforming Nighttime Departures by Aircraft, Stage Length, and Runway

Source: HMMH

2013

INM
Aircraft

Type

Profile or
Stage

Length

Status
Quo

Proposed
Restriction Nighttime

Departures
Runway Runway

747400 7 07R 25L 0.0240

747400 9 07L 25R 0.0252

777M M 07L 25R 0.0192

747400 7 07L 25R 0.0220

777200 7 07L 25R 0.0320

777200 8 07L 25R 0.0064

747400 8 07L 25R 0.0378

767300 4 07L 25R 0.0027

777M M 07R 25L 0.0027

747400 8 07R 25L 0.0034

767CF6 3 07L 25R 0.0027

Table H-8 2018 Non-Conforming Nighttime Departures by Aircraft, Stage Length, and Runway
Source: HMMH

2018

INM
Aircraft

Type

Profile or
Stage

Length

Status
Quo

Proposed
Restriction Nighttime

Departures
Runway Runway

A340-642 7 07R 25L 0.011

747400 7 07R 25L 0.011

A380-841 8 07L 25R 0.005

777M M 07L 25R 0.041

747400 8 07L 25R 0.019

777200 7 07L 25R 0.038

767300 3 07L 25R 0.003

777M M 07R 25L 0.008

747400 7 07L 25R 0.008

747400 9 07L 25R 0.019

777200 8 07L 25R 0.008

A340-642 7 07L 25R 0.005
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the C ity of Los Angeles and Los Angeles County.
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Basemap: Los  Angeles World Airports (LAWA), Southern California 
Assoc iation of Governments (SCAG), Environmental Systems
Research Ins ti tute (ESRI),  United States Geological Survey (USGS)

Figure 12Modeled Non-Conforming Over-Ocean 
East Departure Flight Tracks to be affected by
the Proposed Restriction
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Basemap: Los  Angeles World Airports (LAWA), Southern California 
Assoc iation of Governments (SCAG), Environmental Systems
Research Ins ti tute (ESRI),  United States Geological Survey (USGS)

Figure 12
Modeled Flight Tracks for the Non-Conforming 
Flights with the Proposed Runway Use Restriction
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Meteorological Data

The INM requires average values of temperature in degrees Fahrenheit, sea level pressure in inches
of mercury (Hg), relative humidity in percent, and headwind in knots (kts.). Average daily values of
temperature, wet bulb temperature, and pressure for LAX were acquired from the National Climatic
Data Center for years 2001 through March 2011. HMMH then developed annual average values for
temperature (63.0°F), relative humidity (70.3%), and pressure (29.98 in. Hg) and used the default
headwind value of 8 kts. These values were then input into the INM as the meteorological annual
averages.

Aircraft Noise and Performance

Specific noise and performance data must be entered for each aircraft type operating at the airport.
Noise data are included in the form of sound exposure level (SEL) at a range of distances (from 200
feet to 25,000 feet) with engines at a specific thrust levels. Performance data include thrust, speed,
and altitude for takeoffs and landings. The INM database contains standard noise and performance
data for over 100 types of fixed-wing aircraft and helicopters. The program automatically accesses
the applicable noise and performance data for departure and arrival operations by those aircraft.

To model operations at LAX as accurately as feasible, it was necessary to obtain FAA approval for
use of “substitute” aircraft types for aircraft not included in the INM database

To model the effects of sleep disturbance, it was initially intended to develop and use “extended
aircraft profiles” for the nighttime departures to the east when in Over-Ocean or Westerly Flow
Operations. After initially requesting FAA review, additional technical review determined that the
extended profiles were not necessary and therefore were not modeled.

Substitute Aircraft

The INM database does not include data for every aircraft type. The database includes a lookup
table that identifies approved “substitutes” for many types. However, that lookup table does not
include some aircraft types modeled at LAX. For these aircraft types, recommendations for INM
substitute aircraft were forwarded to the FAA for approval or identification of an alternate approved
substitution.

Copies of related correspondence from LAWA to the FAA on September 7, 2011 and FAA’s letter
of approval to LAWA on December 9, 2011 are presented at the end of this section.
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FAA Review and Approval of Aircraft Substitutions
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FAA Review of Aircraft Extended Profiles and Response, 2/29/2012
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LAWA Response Letter to FAA Letter, 3/28/2012


