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Appendices

This is the second of two volumes for the Los Angeles International Airport 14 C.F.R. Part 161
Application for Approval of a Proposed Runway Use Restriction. The Appendices which follow
contain background and supporting material for the Part 161 in accordance with the documentation
requirements of 14 C.F.R. Part 161 “Notice and Approval of Airport Noise and Access Restrictions.”
This is not a stand-alone document and should be used together with the first volume of the Part 161
application. The Appendices are provided under separate cover due to the magnitude of information
contained therein and to provide an easier review of the information presented.
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APPENDIX B PUBLIC OUTREACH DOCUMENTATION / INITIAL
PUBLIC MEETINGS NOVEMBER 2006

B.1 SAMPLE MEDIA RELEASE and FLYER

Media Advisory Contact: Kerman Maddox
October 23, 2006 (310) 815-8444

Los Angeles World Airports to hold first round of community outreach
meetings on Part 161 Noise Abatement Study in Lennox

The Los Angeles World Airports (LAWA) will hold a community outreach meeting regarding the
LAX Part 161 Noise Application on Thursday, November 16, 2006 at 6:00 p.m. The application will
determine if LAX can reduce flights and noise in communities designated in the study zone near the
airport. Approval of the application by the Federal Aviation Administration would restrict eastbound
departures between the hours of 12:00 am and 6:30 am. LAWA seeks to obtain community input on
the application and to provide further information regarding the study components. Residents,
community leaders and LAWA administrators are expected to attend the meeting.

Date: Thursday, November 16, 2006

Location: Lennox Park
10828 South Condon Avenue, Lennox, CA 90304

Time: 6:00 pm – 8:00 pm

For additional information about the community outreach meeting, please call (310) 815-8444 or
visit www.laxpart161.com.

http://www.laxpart161.com/
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B.2 Meetings Summary Memo and Comments

LAX Part 161 Noise Study Community Meetings, November 2006

Introduction:

The Los Angeles World Airports (LAWA) in conjunction with HMMH and Dakota Communications
held three community outreach meetings regarding the LAX Part 161 Noise Application. The
meetings held on November 14th, 15th and 16th, took place in South Los Angeles, Inglewood, and
Lennox respectively. Each meeting lasted two hours and each facilitated the needs and concerns of
local residents. The following is a brief summary of the meetings along with the major concerns,
comments, and feedback given by respective members of the community.

LAX Part 161 South Los Angeles Community Meeting

The Los Angeles World Airports (LAWA) held the South Los Angeles community outreach meeting
regarding the LAX Part 161 Noise Application on Tuesday, November 14, 2006. The meeting,
which lasted two hours, took place at the Constituent Service Center in Councilman Bernard Parks
district office. An extensive outreach effort targeted local organizations, block clubs, opinion
leaders, and local media. The effort included flyer distribution, direct mail correspondence, email
blast to key organizations, phone calls to targeted organizations, press releases sent to local ethnic
publications and attendance at local community gatherings. The aggressive outreach resulted in a
large turnout of 116 residents and community leaders.

Bob Holden helped answer questions pertaining to home insulation, while residents concerned about
noise made their way through the other stations. Residents were mainly concerned about
soundproofing, noise levels, arrival flights, and the length of the study.

The initial format of the meeting had to be changed to accommodate the size of the crowd and the
concerns of the attendees but the group’s needs were met.

LAX Part 161 Inglewood Community Meeting

LAWA held the Inglewood community outreach meeting regarding the LAX Part 161 Noise
Application on Wednesday, November 15, 2006. The meeting, which lasted two hours, took place at
Inglewood City Hall. A similar aggressive outreach effort took place in Inglewood, which included
an appearance before the Inglewood City Council during the public comment session by Michael
Franklin of Dakota Communications. Michael invited all the attendees at the council meeting to
attend the workshop at Inglewood City Hall. There were a total of 76 attendees, as a result of
outreach to the council, block clubs, residents, community leaders, and city staff. Mayor Roosevelt
Dorn also attended the meeting in support of the study. In addition, city personnel from the
soundproof division were present to help answer questions.

Although a handful of attendees were concerned about soundproofing, most residents were
concerned about noise disruption and the process of the study. Residents took their time at each
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station and made an extra effort to understand the basics of the study (i.e. how long will it take, who
will implement?).

LAX Part 161 Lennox Community Meeting

LAWA held the Lennox community outreach meeting regarding the LAX Part 161 Noise
Application on Thursday, November 16, 2006. The meeting, which lasted two hours, took place in
the community room at Lennox Park. Voicing their concerns, 46 residents, parents, school board
members, and community leaders attended the meeting. Prior to the meeting, flyers were mailed out
and distributed to Lennox schools, businesses and homes. In addition, local newspapers, opinion
leaders and organizations were notified of the meeting and an appeal was made during the Lennox
School Board meeting.

As residents listened attentively to LAWA representatives on the effects of the study, a certified
Spanish language interpreter was on hand to help answer questions. Concerned residents were
pleased with the study and agreed with LAWA representatives that, “human health is by far a high-
end benefit that supersedes any and all costs.” In general, residents reached a consensus and agreed
that this study would help alleviate noise levels and contribute to better sleep at night, and are
looking forward to future meetings.

Conclusion

In general, attendees were pleased, well informed and look forward to a second round of meetings.
Numerous calls were received regarding future meetings and updates on the noise study. Below is a
graphical description of the attendees’ comments. The majority (47%) of respondents were
concerned with the noise produced by airplanes, while others listed concerns such as soundproofing
and fuel disposal. Also attached, please find an excel worksheet, which lists attendees’ comments in
further detail.
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Legend

B Study Beneficial/supportive

E Easterly Departures are problems

F Fuel disposal/smell

M Miscellaneous

N Noise Too Loud

S Need Soundproofing

P Problems with the study

V Vibrations from planes

Legend in figure above and following table

Part 161 Noise Meeting Comments
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Name Location Code Comment
David & Bettye Woods Inglewood N windows shaking (replaced shattered window panes). Sometimes several per night for 2-3 hours
Paul Ware Inglewood N Hear noise when landing
Nathan Nolen Inglewood N In direct line of the air noise
Patricia Hill Inglewood N Flight patterns should be adjusted for residential communities.
Linda Murphy Inglewood N Has lived at residence for over 20 years and noise has gotten worse.
Caprice Collins Inglewood N Small planes should be restricted. Planes flying after 12am cause stress and health issues.
Ruth Wiggins Inglewood N Hears noise at night after midnight and 2am
Valerie Guidry Inglewood N Has noticed an increase in noise. What can she do about it?
Judy Bowles Inglewood N Planes loud at take off. Not able to sleep due to noise
Loystene Irvin Inglewood N Noise causing health problems for child.
James Evans Inglewood N Noise level loud after midnight. Car alarms go off due to noise.
Earlyne Westbrook Inglewood N Noise over house from airplanes. Change contour maps
George & Doris Dams Inglewood N Planes start at 4:30am to 6:00am every 10 minutes.
Ross Guidry Inglewood N/F Noise and foul air
George Bryant Inglewood N/F Restrictions should be placed on outgoing planes. Fuel from planes dumped on fence.
Restituto Guzman Inglewood N/P Hear's noise day and night. The funds used for this study could be used to insulate homes.
Hickliffe Henderson Inglewood N/S Airplane noise wakes family up every night.
Michael Kitayama Inglewood N/S Jet noise awakens them on a regular basis. Complaint line does nothing.
Jessie Hicks Inglewood N/S Noise is unbearable from planes landing. Wants a noise monitor installed and soundproofing.
Bertha Hall Inglewood N/S/F Noise day and night. Need soundproofing. Fuel and soot on house and automobiles
Shalott Hazzard Inglewood P Disgruntled w/LAWA and doesn't think this project will help
Carol Jackson Inglewood S Need soundproofing
Olga Hebert Inglewood S Need soundproofing
G. Duran Inglewood S Need soundproofing
Jesus Salazar Lennox B Benefit: Restful night for workers and students; asking airlines to be responsible
Lawrence Morris Lennox B noise study is a great beginning to help correcting noise problem
Jocelyn Nuno Lennox B noise study is very good because working parents and students will have rest
Naomi Atkinson Lennox B meeting was very informational, well explained, would like further updates
Genadio Diaz Lennox B Study needs to pass so we can get better sleep
Monica Baquero Lennox B I hope you consider our request to pass the study
Angela Fajardo Lennox B Benefit: Restful night for workers and students to do better the next day
D. Brown Lennox B Must move forward w/ this study so we can all sleep in peace
Berman Cornejo Lennox B Thank you for this meeting, need more of these in our community.
Jose Lorenzana Lennox M Would like study to move faster
Hector Beltran Lennox M Will the FAA listen to a low-income community such as Lennox?
Margarita Garcia de Pulido Lennox N Noise causes sleeping problems
Luis Arevalo Lennox N Need to sleep at night; want airlines to respect that!
Baquero Lorenzo Lennox N Need noise reduction at night in our community.
Maria M. Calix Lennox N Aircraft very loud: trigger car alarms, vibrate windows, and lose sleep.
Eunice Akpan Lennox N Too much noise disrupts sleep and conversations.
Regie Vasquez Lennox N Aircraft very loud: trigger car alarms, vibrate windows, and lose sleep; wake up scared
Felipe Chavez Lennox N/F Noise is a problem. Also, fuel exhaust contamination on cars and gardens.
Arturo Hernandez Lennox N/F Too much noise. Also, planes release "yellow" substance
Pedro Duque Lennox N/S Don't appreciate noise at night. Need soundproof application
Maria Elena Machuca Lennox S Need soundproofing
Chris Johnson So. L.A. B Very informative meeting. Would like more studies in noise reduction.
Karen Proctor So. L.A. M Will need the website
Gail Hayes So. L.A. N Noise disrupts sleep and watching t.v.
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Name Location Code Comment
Johnie Adamas So. L.A. N Planes fly all night
Ramona Barker So. L.A. N Noise from flights b/w 12-6:30 am
Delfina McFarlane So. L.A. N Noise disrupting health and work. Problems sleeping.
Leroy Vaughns So. L.A. N Need soundproofing
Mary Vaughns So. L.A. N Noise keeps me awake @ odd hours of night.
Sandra McFarlane So. L.A. N/E Easterly departure disrupts sleep.
Erdine Jordan So. L.A. N/F/V Noise, fumes in area, house vibrating, planes flying too close to home
Hester Watkins So. L.A. S Need soundproofing
Benita Dehorney So. L.A. S Need soundproofing
Mary Odom So. L.A. S Need soundproofing
Howard Sanders So. L.A. S Need soundproofing
Valecia Johnson So. L.A. S/E Need to get in soundproofing program, should have eastbound flights reduced
Kay Johnson So. L.A. S Need soundproofing
George Davis So. L.A. S Need soundproofing
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B.3 MEETING HANDOUTS
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B.4 November 2006 Public Meeting Sign-in Sheets
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APPENDIX C PUBLIC WORKSHOP/MEETING NOVEMBER 2012
AND PUBLIC COMMENTS

C.1 Publication of Public Notice
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C.2 Media Release for Notice and Public Workshop
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C.3 Written Notice and Public Workshop Information sent to Government
Officials

U.S. Senate

Senator Barbara Boxer

Senator Dianne Feinstein

U.S. Congress

Congressman Henry Waxman

Congressman Xavier Becerra

Congresswoman Judy Chu

Congresswoman Karen Bass

Congresswoman Lucille Roybal-Allard

Congresswoman Maxine Waters

Congresswoman Janice Hahn

Congresswoman Laura Richardson

Congresswoman Grace Napolitano

Congresswoman Linda Sanchez

County of Los Angeles

District Attorney Steve Cooley

Supervisor Gloria Molina

Supervisor Mark Ridley-Thomas

Supervisor Zev Yaroslavsky

Supervisor Don Knabe

Supervisor Michael D. Antonovich

City of Los Angeles

Mayor Antonio Villaraigosa

Councilmember Ed Reyes

Councilmember Paul Krekorian

Councilmember Dennis Zine

Councilmember Tom LaBonge

Councilmember Paul Koretz

Councilmember Tony Cardenas

Councilmember Richard Alarcon

Councilmember Bernard Parks

Councilmember Jan Perry

Councilmember Herb Wesson

Councilmember Bill Rosendahl

Councilmember Mitch Englander

Councilmember Eric Garcetti

Councilmember Jose Huizar

Councilmember Joe Buscaino

City Controller Wendy Greuel

City Attorney Carmen Trutanich

City of Bell

Mayor Ali Saleh

Vice Mayor Violeta Alvarez

Councilman Danny Harber

Councilwoman Ana Maria Quintana

Councilman Nestor Valencia

City Manager Doug Willmore

City of Bellflower

Mayor Dan Koops

Mayor Pro Tem Raymond Dunton

Councilmember Scott Larsen

Councilmember Sonny Santa Ines

City of Bell Gardens

Mayor Pedro Aceituno

Mayor Pro Tem Sergio Infanzon

Councilmember Daniel Crespo

Councilmember Priscilla Flores

Councilmember Jennifer Rodriguez

City Manager Phillip Wagner

City of Carson

Mayor Jim Dear

Councilmember Elito Santarina

Councilmember Julie Ruiz-Raber

Councilmember Lula Davis-Holmes

Councilmember Mike Gipson

City of Commerce

Mayor Lilia Leon

Mayor Pro Tem Tina Baca Del Rio

Councilmember Jose Aguilar

Councilmember Ivan Alatamirano

Councilmember Denise Robles

City Administrator Jorge Rifa

City of Compton

Mayor Eric Perrodin

Councilmember Janna Zurita

Councilmember Lillie Dobson

Councilmember Yvonne Arceneaux

Councilmember Dr. Willie Jones
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City of Cudahy

Mayor Frank Gurulé

Councilmember Jack Guerrero

Councilmember Josue Barrios

Councilmember Juan Romo

City Manager Hector Rodriquez

City of Culver City

Mayor Andrew Weissman

Vice Mayor Jeffrery Cooper

Councilmember Jim Clarke

Councilmember Meghan Sahli-Wells

Councilmember Micheál O'Leary

City Manager John Nachbar

City of Downey

Mayor Roger Brossmer

Mayor Pro Tem Fernando Vasquez

Councilmember David Gafin

Councilmember Mario Guerra

Councilmember Luis Marquez

City of El Segundo

Mayor Carl Jacobson

Mayor Pro Tem Bill Fisher

Councilmember Marie Fellhauer

Councilmember Dave Atkinson

Councilmember Suzanne Fuentes

City of Gardena

Mayor Paul K. Tanaka

Mayor Pro Tem Tasha Cerda

Councilmember Rachel Johnson

Councilmember Ronald K. Ikejiri

Councilmember Dan Medina

City of Hawthorne

Mayor Daniel Juarez

Councilmember Alex Vargas

Councilmember Angie English

Councilmember Nilo Michelin

Councilmember Olivia Valentine

City of Hermosa Beach

Mayor Jeff Duclos

Mayor Pro Tem Patrick Bobko

Councilmember Howard Fishman

Councilmember Michael DiVirgilio

Councilmember Peter Tucker

City Manager Stephen Burrell

City of Huntington Park

Mayor Andy Molina

Vice Mayor Mario Gomez

Vice Mayor Elba Guerrero

Councilmember Ofelia Hernandez

Councilmember Rosa Perez

City of Inglewood

Mayor James Butts Jr.

Councilmember Michael Stevens

Councilmember Judy Dunlap

Councilmember Eloy Morales, Jr.

Councilmember Ralph Franklin

City of Lakewood

Mayor Diane DuBois

Vice Mayor Steve Croft

Councilmember Jeff Wood

Councilmember Larry Van Nostran

Councilmember Todd Rogers

City of Lawndale

Mayor Harold Hofmann

Mayor Pro Tem Larry Rudolph

Councilmember Pat Kearney

Councilmember James Osborne

Councilmember Robert Pullen-Miles

City of Lomita

Mayor James Gazeley

Mayor Pro Tem Margaret Estrada

Councilmember Henry Sanchez

Councilmember Michael Savidan

Councilmember Ben Traina

City Manager Michael Rock
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City of Lynwood

Mayor Jim Morton

Mayor Pro Tem Sal Alatorre

Councilmember Aide Castro

Councilmember Maria Santillan

Councilmember Ramon Rodriguez

City Manager Roger Haley

City of Manhattan Beach

Mayor Wayne Powell

Mayor Pro Tem David Lesser

Councilmember Nicholas Tell

Councilmember Amy Howorth

Councilmember Richard P. Montgomery

City of Maywood

Mayor Edward Varelo

Mayor Pro Tem Veronica Guardado

Councilmember Felipe Aguirre

Councilmember Thomas Martin

Councilmember Oscar Magaña

City Manager Lilian Myers

City of Montebello

Mayor Frank Gomez

Mayor Pro Tem Christina Cortez

Councilmember Art Barajas

Councilmember William Molinari

Councilmember Jack Hadjinian

City Administrator Francesca Tucker-Schuyler

Palos Verdes Estates

Mayor George Bird Jr.

Mayor Pro Tem James Goodhart

Councilmember John Rea

Councilmember Rosemary Humphrey

Councilmember Helen Perkins

City Manager Judy Smith

City of Paramount

Mayor Peggy Lemmons

Vice Mayor Gene Daniels

Councilmember Tom Hansen

Councilmember Daryl Hofmeyer

Councilmember Diane Martinez

City Manager Linda Benedetti-Leal

City of Pico Rivera

Mayor Bob Archuleta

Mayor Pro Tem Gustavo Camacho

Councilmember David Armenta

Councilmember Brent Tercero

Councilmember Gregory Salcido

City Manager Ronald Bates

Rancho Palos Verdes

Mayor Anthony Misetich

Mayor Pro Tem Brian Campbell

Councilmember Susan Brooks

Councilmember Jim Knight

Councilmember Jerry Duhovic

City Manager Carolyn Lehr

City of Redondo Beach

Mayor Mike Gin

Councilmember Steve Aspel

Councilmember Bill Brand

Councilmember Pat Aust

Councilmember Steven Diels

Councilmember Matthew Kilroy

City Manager Bill Workman

City of Rolling Hills

Mayor James Black

Mayor Pro Tem Frank Hill

Councilmember B. Allen Lay

Councilmember Thomas Heinsheimer

Councilmember Godfrey Pernell

City Manager Anton Dahlerbruch

Rolling Hills Estates

Mayor Susan Seamans

Mayor Pro Tem Frank Zerunyan

Councilmember Steven Zuckerman

Councilmember Judy Mitchell

Councilmember John Addleman

City Manager Douglas Pritchard

City of Santa Monica

Mayor Richard Bloom

Mayor Pro Tem Gleam Davis

Councilmember Bobby Shriver

Councilmember Kevin McKeown

Councilmember Robert Holbrook

Councilmember Terry O'Day

Councilmember Pam O'Connor
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City of Seal Beach

Mayor Michael Levitt

Mayor Pro Tem Gary Miller

Councilmember Ellery Deaton

Councilmember David Sloan

Councilmember Gordon Shanks

City Manager Jill Ingram

Signal Hill

Mayor Tina Hansen

Vice Mayor Michael Noll

Councilmember Larry Forrester

Councilmember Ellen Ward

Councilmember Edward Wilson

City Manager Kenneth Farfsing

City of South Gate

Mayor Bill DeWitt

Vice Mayor Gil Hurtado

Councilmember Jorge Morales

Councilmember Henry Gonzalez

Councilmember Maria Davila

City Manager George Troxcil

City of Torrance

Mayor Frank Scotto

Mayor Pro Tem Gene Barnett

Councilmember Bill Sutherland

Councilmember Cliff Numark

Councilmember Pat Furey

Councilmember Susan Rhilinger

Councilmember Tom Brewer

City of Vernon

Mayor Bill Davis

Vice Mayor W. Michael McCormick

Councilmember Michael Ybarra

Councilmember Richard Maisano
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C.4 Presentation to Los Angeles International Airport Area Advisory
Committee (November 8, 2012), Public Workshop (November 13,
2012),LAX/Community Roundtable (November 14, 2012)
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C.5 Display Boards for Public Workshop (November 13, 2012)
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C.6 Public Workshop Sign-in Sheets
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C.7 Comments Received at Public Workshop
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The City’s Responses to Comments

Section 3 provides explicit information on the limited exemptions for the proposed restriction.
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C.8 Comments Received during Public Review Period
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The City’s Responses to Comments

The City responds as follows:

The City thanks Mr. Denny Schneider for his comments on behalf of the LAX/Community Noise

Roundtable.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Ms. Osa Wolf for her comments on behalf of the City of El Segundo.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Ms. Yvonne Bedford for her comments on behalf of the Ladera Heights Civic

Association.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Mr. Denny Schneider for his comments on behalf of Alliance for a Regional

Solution to Airport Congestion.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Airlines for America for its comments.

1-1. Los Angeles International Airport’s 14 C.F.R. Part 161 Application for Approval of a Runway
Use Restriction (the “Application”) demonstrates that the proposed restriction meets each of the
ANCA requirements, including the requirement the restriction be reasonable, non-arbitrary and non-
discriminatory. See specifically, Section 8.1. As required under 14 C.F.R. § 161.305(e)(2)(i)(A)(1),
the Part 161 Application demonstrates that a current and projected noise problem exists – night
awakenings caused by non-conforming operations – and that the problem will be relieved by the
restriction. See Sections 6.2 and 8.1.1.
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The City’s Responses to Comments

1-2. The application takes account of the Aircraft Noise Abatement Program (ANAP) in Section 4.2
and Land Use Mitigation Program (LUMP) in Section 4.3.

1-3. The noise problem is caused by non-conforming easterly departures, which result in night
awakenings. See Section 6.2. Non-conforming easterly departures persist despite the voluntary
program and the Application demonstrates that relieving this persistent noise problem through the
proposed restriction meets the requirements of ANCA.

Aircraft operators have stated that they will comply with the ordinance (see Response 1-5, below),
the ordinance will not ban any flights and, as detailed in Sections 7.0-7.3, the impact on air carrier
operations and associated costs is expected to be small.

1-4. The analysis of non-conforming operations is provided in Section 6.1 and the analysis of the
sleep-awakening impacts of non-conforming operations is provided in Section 6.2. The impact
analysis is based on standards developed by the American National Standards Institute and reviewed
and recommended by the Federal Interagency Committee on Aviation Noise.

In the analysis of awakenings, the ANSI calculations assumed a Noise Level Reduction (NLR) value
of 27.5 dB based on measurement data provided in the 2003 LAX Master Plan. While NLR 27.5 dB
may not fully take into account the sound attenuation of those structures treated with sound
insulation to reduce aircraft noise, the awakenings analysis showed that the majority of the increased
awakenings from non-conforming operations occur outside of the Airport Noise Mitigation Program
(ANMP) area. See Section 6.2.1 and Figure 12.
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The City’s Responses to Comments

1-5. Based on interviews with aircraft operators responsible for 85% of the recent (September 2011

to August 2012) non-conforming operations (see Section 7), aircraft operators expect that they will

be able to take steps to limit payload on potentially non-conforming flights in order to comply with

the proposed restriction while maintaining safe aircraft operations.

1-6. The costs developed for the benefit-cost analysis represent a reasonable estimate of the costs

incurred for the type of flights forecast to have non-conforming departures in 2013 and 2018. The

costs associated with reducing cargo payload would be substantially lower than estimated if airlines

are able to shift cargo to later flights.

1-7. The City based its analysis of non-conforming departures on historic data collected since June

2000. Section 6.1. The data show that it is unlikely that domestic flights would account for a

significant number of future non-conforming operations.

1-8. Airlines could mitigate their potential costs with cargo load planning that allows containers

with less time sensitive cargo to be off-loaded with minimum disruption to other shipments. See

Section 7.3.

1-9. Off-loading cargo and/or passengers involves costs, as discussed in Sections 7.1-7.3, but is not

untenable.
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The City’s Responses to Comments

1-10. Trans-Pacific flights save fuel and emit less carbon dioxide by departing to the west. At

reduced takeoff weights, their time-to-climb to cruising altitude is faster and their total flight times

are shorter than the comparable heavier-weight takeoff to the east with its slow-climbing turn back

over the ocean. See Section 7.2 of the Part 161 Application.

1-11. The Application demonstrates that the proposed restriction will not create untenable

operations or unreasonable hardship, particularly in light of the impact that late night east departures

have on low income and minority neighborhoods. Further, it is reasonable to assume that, if the

proposed restriction were in place with additional exemptions suggested by A4A, the exception

would swallow the rule and the proposed restriction would have no effect.

1-12. Based on information provided by the airlines, there is no reason to expect that any aircraft

operations will be discontinued as a result of the proposed restriction due to the availability of more

cost-effective measures such as off-loading weight. See Section 7.3.

1-13. While the City does not concur that individual liability is per se unreasonable and reserves the

right to include such liability in the future (subject to appropriate FAA approval), the Proposed

Ordinance has been revised to address the commenter’s concern.

1-14. While the City does not concur that restricting operations of pervasive violators of a noise
restriction is barred by ANCA and reserves the right to include such restrictions in the future if the
proposed enforcement penalties prove ineffective (subject to appropriate FAA approval), the
Proposed Ordinance has been revised to address the commenter’s concern.



Los Angeles International Airport January 2013

Appendix C - Public Workshop/Meeting November 2012 and Public Comments page C-70

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix C - Public Workshop/Meeting November 2012 and Public Comments page C-71

Los Angeles World Airports

The City’s Responses to Comments



Los Angeles International Airport January 2013

Appendix C - Public Workshop/Meeting November 2012 and Public Comments page C-72

Los Angeles World Airports

2-1

2-2

2-3



Los Angeles International Airport January 2013

Appendix C - Public Workshop/Meeting November 2012 and Public Comments page C-73

Los Angeles World Airports

The City’s Responses to Comments

The City responds as follows:

The City thanks FedEx for its comments.

2-1. Please refer to the City’s responses to the comments by Airlines for America.

2-2. The noise problem is caused by non-conforming easterly departures, which result in night

awakenings. See Section 6.2. Non-conforming easterly departures persist despite the voluntary

program and the Application demonstrates that relieving this persistent noise problem through the

proposed restriction meets the requirements of ANCA.

2-3. The forecast of nonconforming departures includes no domestic flights because they are

exceptionally rare. For example, LAWA’s records from monitoring non-conforming departures

indicate FedEx has itself had only one non-conforming departure since 2004.
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2-4. The FedEx analysis of potential MD-10 payload penalties is based on an unrealistically high

airport temperature and as a result substantially overestimates the payload reduction required when

taking off to the west with a low to moderate tailwind. This is supported by the fact that FedEx has

had only one non-conforming departure since 2004. If FedEx expects that it will increase its non-

conforming easterly departures, it will contribute to worsening the noise problem since all aircraft

taking off to the east pass directly over noise sensitive communities. Restricting such flights will

increase the benefits of the proposed restriction.

2-5. Given that FedEx has had one non-conforming flight over the last eight years, the suggestion
that the Application underestimates costs because the proposed restriction could require the
operation of additional flights to meet timely delivery requirements or result in significant costs due
to money-back guarantees is overstated and fails to consider the benefits that would result from the
restriction.
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The City’s Responses to Comments

The City responds as follows:

The City thanks the Cargo Airlines Association for its comments.
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3-1. The quoted excerpt from the Application does not recognize a need for continued non-

conforming operations since the operational concerns can be addressed by aircraft operators.
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3-2. The Application demonstrates that a current and projected noise problem (night awakenings)

exists that will be relieved by the restriction, as required under 14 C.F.R. § 161.305(e)(2)(i)(A)(1).

See e.g. Sections 1.3 and Section 6.2. Section 8.1 provides evidence that the restriction is

reasonable, non-arbitrary and non-discriminatory. The restriction merely requires that all aircraft

operations conform their departures to prevailing flows at LAX.

3-3. The Application does not state or argue that the low income and minority neighborhoods east of

LAX have become accustomed to quiet and thus are more sensitive to non-conforming easterly

departures. The analysis reported in the Application is based on the application of the ANSI sleep

disturbance standard. The additional mitigation that is achieved by turning the voluntary measure

into a restrictive one allows these Environmental Justice neighborhoods to experience more

uninterrupted nights of sleep than they would otherwise, and at reasonable cost.

In addition, LAWA is not proposing a blanket ban on easterly departures between the hours of
midnight and 6:30 a.m. The LAX proposed restriction is intended to restrict easterly departures only
during Westerly Operations and Over-Ocean Operations, but does not propose restricting easterly
departures when the FAA has directed that LAX operate in Easterly Operations.
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3-4. There are viable options to non-conforming easterly departures. See City Responses 1-5, 1-9

and 1-12 above. As indicated in Section 7.5 the environmental benefits (both in terms of reduced

awakenings and reduced fuel burn and greenhouse gas emissions) are not de minimus.

3-5. By definition, there cannot be conforming and non-conforming easterly departures at the same

time. Accordingly, when non-conforming easterly departures occur, there are no conforming

easterly departures that could be causing the same sleep awakenings.
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3-6. Non-conforming easterly departures persist despite the efforts to reduce the number of non-
conforming operations through a variety of volunteer programs. These non-conforming departures
create a noise problem due to night awakenings that the proposed restriction will relieve at
reasonable cost.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Nippon Cargo Airlines for its comments.

4-1. The voluntary program in existence today currently provides for the exceptions requested,

which has resulted in the unimpeded 65 annual average non-conforming easterly departures provided

in the Part 161 Application. Thus, these exceptions would eliminate the effectiveness and undermine

the purpose of the proposed restriction.

4-2. The City does not expect the restriction to be in effect by the summer of 2013.

4-3. Please refer to response to 4-2.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Ms. Barbara Lichman for her comments on behalf of the City of Inglewood. The

comments raise issues arising under California state law concerning the scope of LAWA’s

obligations to seek approval of Part 161 restrictions. The comments do not question the analysis in

the Application and whether it complies with ANCA. Accordingly, no response is necessary for

FAA’s evaluation of the application.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Mr. Richard Cavalier, a resident in the City of Inglewood, for his comments.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Ms. Shelly Tucker, a resident in the City of El Segundo, for her comments.

5-1. The LAX proposed restriction will not add any additional flights at LAX between the hours of
midnight and 6:30 a.m. The regulation will only require that departures during these hours conform
to the air traffic flow at the time of the operation. The LAX/Community Noise Roundtable, of which
the City of El Segundo is a member, requested LAWA seek the proposed restriction by this Part 161
process. The restriction, if approved by the FAA, will not shift noise from the communities to the
east of LAX to the residents of El Segundo.
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The City’s Responses to Comments

The City responds as follows:

The City thanks Rob Trent, a resident in the City of Manhattan Beach, for his comments.

6-1. While this departure operated in the same manner as the non-conforming operations that the
LAX Part 161 restriction would restrict, this particular flight would have been allowed to operate as
it did with or without the restriction in place because it departed prior to midnight and prior to the
beginning of the proposed restriction period.
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APPENDIX D NONRESTRICTIVE ALTERNATIVES -
COMMUNICATIONS WITH AIRLINES

D.1 LAX/Community Noise Round Table Discussion with Airlines, September
11, 2002
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D.2 Sample Communications with Airlines Regarding East Departure
Operations during Nighttime Hours
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D.3 Listing of Airlines and Fixed-Base Operators who were sent Notice of
Proposed Restriction and Announcement of Public Review Period

Aer Lingus Aeroflot Russian

International Airlines

Aerolineas Argentinas SA AeroMexico

AeroMexico Connect Aerovias del Continente

Americano

Air Canada Air Canada Jazz

Air China Air France Air Jamaica Air New Zealand

Air Pacific Ltd Air Tahiti Nui AirTran Airways Inc Air Wisconsin Airlines

Corporation

Alaska Airlines Inc. Alitalia Airlines All Nippon Airways Co

Ltd

Allegiant Air

America Airlines Inc

American Eagle Airlines

Asiana Airlines AvAirPros Aviacsa

British Airways PLC Cathay Pacific Airways

Ltd

China Airlines Ltd China Eastern Airlines

China Southern Airlines Continental Airlines Inc Copa Airlines Delta Air Lines Inc

El Al Israel Airlines Ltd Emirates Group Eva Airways Corporation ExpressJet Airlines, Inc.

Frontier Airlines Inc Global Aviation Holdings Hawaiian Airlines Inc Horizon Air Industries Inc

Japan Airlines

International Co. LTD

JetBlue Airways

Corporation

KLM Royal Dutch Airlines Korean Air

LAN Airlines S A LAN Peru SA LAXTEC Lineas Aereas

Costarricenses SA

Lufthansa German

Airlines

Malaysian Airline System Mesa Airlines Miami Air International Inc

Midwest Airlines Northwest Airlines Inc Philippine Airlines Qantas Airways Ltd

Republic Airlines Singapore Airlines Ltd SkyWest Airlines Inc Southwest Airlines Co

Spirit Airlines Inc Swiss International

Airlines

TACA International

Airlines SA

Thai Airways International

Ltd

United Air Lines Inc US Airways Inc MN Airlines, LLC dba

Sun Country Airlines

V Australia

Virgin America Inc Virgin Atlantic Airways

LTD

Volaris Westjet

Atlantic Aviation Landmark Aviation Airborne Express Amerflight, LLC.

Aerologic GMBH Air China Cargo

Company Co. LTD

Capital Cargo

International Airlines, Inc.

China Cargo Airlines

Kalitta Air, LLC Cargolux Airlines

International

Centurion Air Cargo, Inc. Air Transport Inc.

DHL Worldwide Express Evergreen International

Airlines

Federal Express

Corporation

Lufthansa Cargo AG

Atlas Air Kalitta Flying Service, Inc. Mas Air Cargo Nippon Cargo Airlines

Omni Air Express Polar Air Cargo Westair, Inc. Pak West Airlines

Royal Air Freight, Inc. Shanghai Airlines Cargo

International

Aereo Litoral Southern Air, Inc.

Singapore Airlines Cargo Aerotransporte De Carga

Union

United Parcel Service Yangtze River Cargo
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APPENDIX E LAX NOISE WAIVERS AND ORDINANCES

Ten-Knot Tailwind Component Waiver



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-2

Los Angeles World Airports

LAX Noise Ordinances



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-3

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-4

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-5

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-6

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-7

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-8

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-9

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-10

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-11

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-12

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-13

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-14

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-15

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-16

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-17

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-18

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-19

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-20

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-21

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-22

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-23

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-24

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-25

Los Angeles World Airports



Los Angeles International Airport January 2013

Appendix E - LAX Noise Ordinances page E-26

Los Angeles World Airports

This page intentionally left blank



Los Angeles International Airport January 2013

Appendix F - California Division of Aeronautics Noise Standards page F-1

Los Angeles World Airports

APPENDIX F CALIFORNIA DIVISION OF AERONAUTICS NOISE
STANDARDS

For noise assessment, CEQA requires the determination of exposure of persons to noise levels in
excess of standards established in the local general plan or noise ordinance or applicable standards of
other agencies. For airport noise studies, the California Division of Aeronautics has adopted noise
standards that state, in part:

The following rules and regulations are promulgated in accordance with Article 3, Chapter 4, Part
1, Division 9, Public Utilities Code (Regulation of Airports) to provide noise standards governing
the operation of aircraft and aircraft engines for all airports operating under a valid permit issued
by the Department of Transportation. These standards are based upon two separate legal grounds:
(1) the power of airport proprietors to impose noise ceilings and other limitations on the use of the
airport, and (2) the power of the state to act to an extent not prohibited by federal law. The
regulations are designed to cause the airport proprietor, aircraft operator, local governments,
pilots, and the department to work cooperatively to diminish noise problems. The regulations
accomplish these ends by controlling and reducing the noise impact area in communities in the
vicinity of airports.1

The level of noise acceptable to a reasonable person residing in the vicinity of an airport is
established as a CNEL value of 65 dB for purposes of these regulations. This criterion level has
been chosen for reasonable persons residing in urban residential areas where houses are of typical
California construction and may have windows partially open. It has been selected with reference to
speech, sleep, and community reaction.2

The Division of Aeronautics noise standards further define land uses that are incompatible with
aircraft noise as follows:3

Residences, including but not limited to, detached single-family dwellings, multi-family dwellings,
high-rise apartments, condominiums and mobile homes, unless:

An avigation easement for aircraft noise has been acquired by the airport proprietor;

The dwelling unit was in existence at the same location prior to January 1, 1989, and has adequate
acoustic insulation to ensure an interior CNEL of 45 dB or less due to aircraft noise in all habitable
rooms. However, acoustic treatment alone does not convert residences having an exterior CNEL of
75 dB or greater due to aircraft noise to a compatible land use if the residence has an exterior
normally occupiable private habitable area such as a backyard, patio or balcony;

The residence is a high rise apartment or condominium having an interior CNEL of 45 dB or less in
all habitable rooms due to aircraft noise, and an air circulation or air conditioning system, as
appropriate;

The airport proprietor has made a genuine effort as determined by the department in accordance
with adopted land use compatibility plans and appropriate laws and regulations to acoustically treat
residences exposed to an exterior CNEL less than 80 dB (75 dB if the residence has an exterior
normally occupiable private habitable area such as a backyard, patio, or balcony) or acquire

—
1 California Code of Regulations (CCR). 1990. Title 21, Subchapter 6, Noise Standards. Register
90. No. 10, 3/10/90. California Division of Aeronautics, Department of Transportation.
Sacramento, CA. Article 1, General, Section 5001, p. 219.
2 Ibid., Article 1, General, Section 5006, p. 224.
3 Ibid., Article 1, General, Section 5014, pp. 225–226.
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avigation easements, or both, for the residences involved, but the property owners have refused to
take part in the program; or

The residence is owned by the airport proprietor;

Public and private schools of standard construction for which an avigation easement for noise has not
been acquired by the airport proprietor, or that do not have adequate acoustic performance to ensure
an interior CNEL of 45 dB or less in all classrooms due to aircraft noise;
Hospitals and convalescent homes for which an avigation easement for noise has not been acquired
by the airport proprietor, or that do not have adequate acoustic performance to provide an interior
CNEL of 45 dB or less due to aircraft noise in all rooms used for patient care; and
Churches, synagogues, temples, and other places of worship for which an avigation easement for
noise has not been acquired by the airport proprietor or that do not have adequate acoustic
performance to ensure an interior CNEL of 45 dB or less due to aircraft noise.
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APPENDIX G NOISE TERMINOLOGY

Introduction

To assist reviewers in interpreting the complex noise metrics used in evaluating airport noise, this
appendix introduces eight acoustical descriptors of noise, roughly in increasing degree of
complexity:

Decibel, dB
A-Weighted Decibel, dB
Maximum A-Weighted Sound Level, Lmax
Sound Exposure Level, SEL
Single Event Noise Exposure Level, SENEL
Equivalent A-Weighted Sound Level, Leq
Day-Night Average Sound Level, DNL
Community Noise Equivalent Level, CNEL

These noise metrics form the basis for the majority of noise analysis conducted at airports in
California and the U.S. as a whole.

Decibel, dB

All sounds come from a sound source -- a musical instrument, a voice speaking, an airplane passing
overhead. It takes energy to produce sound. The sound energy produced by any sound source is
transmitted through the air in sound waves -- tiny, quick oscillations of pressure just above and just
below atmospheric pressure. These oscillations, or sound pressures, impinge on the ear, creating the
sound we hear.

Our ears are sensitive to a wide range of sound pressures. Although the loudest sounds that we hear
without pain have about one million times more energy than the quietest sounds we hear, our ears are
incapable of detecting small differences in these pressures. Thus, to better match how we hear this
sound energy, we compress the total range of sound pressures to a more meaningful range by
introducing the concept of sound pressure level.

Sound pressure levels are measured in decibels (or dB). Decibels are logarithmic quantities
reflecting the ratio of the two pressures, the numerator being the pressure of the sound source of
interest, and the denominator being a reference pressure (the quietest sound we can hear).

The logarithmic conversion of sound pressure to sound pressure level (SPL) means that the quietest
sound that we can hear (the reference pressure) has a sound pressure level of about 0 dB, while the
loudest sounds that we hear without pain have sound pressure levels of about 120 dB. Most sounds
in our day-to-day environment have sound pressure levels on the order of 30 to 100 dB.

Because decibels are logarithmic quantities, combining decibels is unlike common arithmetic. For
example, if two sound sources each produce 100 dB operating individually and they are then
operated together, they produce 103 dB -- not the 200 decibels we might expect. Four equal sources
operating simultaneously produce another three decibels of noise, resulting in a total sound pressure
level of 106 dB. For every doubling of the number of equal sources, the sound pressure level goes
up another three decibels. A tenfold increase in the number of sources makes the sound pressure
level go up 10 dB. A hundredfold increase makes the level go up 20 dB, and it takes a thousand
equal sources to increase the level 30 dB.
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If one noise source is much louder than another, the two sources operating together will produce
virtually the same sound pressure level (and sound to our ears) that the louder source would produce
alone. For example, a 100 dB source plus an 80 dB source produce approximately 100 dB of noise
when operating together (actually, 100.04 dB). The louder source "masks" the quieter one. But if
the quieter source gets louder, it will have an increasing effect on the total sound pressure level such
that, when the two sources are equal, as described above, they produce a level three decibels above
the sound of either one by itself.

Conveniently, people also hear in a logarithmic fashion, which affects the manner in which we
interpret, or perceive, Two useful rules of thumb to remember when comparing sound levels are: (1)
a 6 to 10 dB increase in the sound pressure level is sometime described to be about a doubling of
loudness, and (2) changes in sound pressure level of less than about three decibels are not readily
detectable outside of a laboratory environment.

A-Weighted Decibel

An important characteristic of sound is its frequency, or "pitch". This is the per-second rate of
repetition of the sound pressure oscillations as they reach our ear, expressed in units known as Hertz
(Hz), formerly called cycles per second.

When analyzing the total noise of any source, acousticians often break the noise into frequency
components (or bands) to determine how much is low-frequency noise, how much is middle-
frequency noise, and how much is high-frequency noise. This breakdown is important for two
reasons:

Our ear is better equipped to hear mid and high frequencies and is less sensitive to lower frequencies.
Thus, we find mid- and high-frequency noise more annoying.
Engineering solutions to a noise problem are different for different frequency ranges. Low-
frequency noise is generally harder to control.

The normal frequency range of hearing for most people extends from a low of about 20 Hz to a high
of about 10,000 to 15,000 Hz. People respond to sound most readily when the predominant
frequency is in the range of normal conversation, typically around 1,000 to 2,000 Hz. The acoustical
community has defined several “filters,” which approximate this sensitivity of our ear and thus, help
us to judge the relative loudness of various sounds made up of many different frequencies.

The "A" filter (or “A weighting”) does this best for most environmental noise sources. A-weighted
sound levels are measured in decibels, just like unweighted. To avoid ambiguity, A-weighted sound
levels should be identified as such (e.g. "an A-weighted sound level of 85 dB") or stated up front that
all noise levels presented in this document are A-weighted unless otherwise specified.

Government agencies in the U.S (and most governments worldwide) recommend or require the use
of A-weighted sound levels for measuring, modeling, describing, and assessing aircraft sound levels
(and sound levels from most other transportation and environmental sources).

Figure G-1 depicts A-weighting adjustments to sound from approximately 20 Hz to 10,000 Hz.
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Figure G-1 A-Weighting Frequency Response
Source: HMMH

The A-weighted filter significantly de-emphasizes those parts of the total noise at lower and higher
frequencies (below about 500 Hz and above about 10,000 Hz) where we do not hear as well. The
filter has very little effect, or is nearly "flat", in the middle range of frequencies between 500 and
10,000 Hz where we hear quite easily. Because this filter generally matches our ears' sensitivity,
sounds having higher A-weighted sound levels are usually judged to be louder than those with lower
A-weighted sound levels, a relationship which otherwise might not be true. It is for this reason that
acousticians normally use A-weighted sound levels to evaluate environmental noise sources.

Figure G-2 depicts representative A-weighted sound levels for a variety of common sounds.

Figure G-2 Representative A-Weighted Sound Levels
Source: HMMH
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Maximum A-Weighted Sound Level, Lmax

An additional dimension to environmental noise is that A-weighted levels vary with time. For
example, the sound level increases as an aircraft approaches, then falls and blends into the
background as the aircraft recedes into the distance (though even the background varies as birds
chirp, the wind blows, or a vehicle passes by). This is illustrated in Figure G-3.

Figure G-3 Variation in the A-Weighted Sound Level over Time
Source: HMMH

Because of this variation, it is often convenient to describe a particular noise "event" by its maximum
sound level, abbreviated as Lmax. In Figure G-3 the Lmax is approximately 102.5 dB.

While the maximum level is easy to understand, it suffers from a serious drawback when used to
describe the relative “noisiness” of an event such as an aircraft flyover; i.e., it describes only one
dimension of the event and provides no information on the event’s overall, or cumulative, noise
exposure. In fact, two events with identical maximum levels may produce very different total
exposures. One may be of very short duration, while the other may continue for an extended period
and be judged much more annoying. The next sections introduce two closely related measures that
account for this concept of a noise "dose," or the cumulative exposure associated with an individual
“noise event” such as an aircraft flyover.

Sound Exposure Level, SEL

The most commonly used measure of cumulative noise exposure for an individual noise event, such
as an aircraft flyover, is the Sound Exposure Level, or SEL. SEL is a summation of the A-weighted
sound energy over the entire duration of a noise event. SEL expresses the accumulated energy in
terms of the one-second-long steady-state sound level that would contain the same amount of energy
as the actual time-varying level. In simple terms, SEL “compresses” the energy into a single second.

Figure G-4 depicts this compression.
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Figure G-4 Graphical Depiction of Sound Exposure Level
Source: HMMH

Note that because SEL is normalized to one second, it almost always will be a higher value than the
event’s Lmax. In fact, for most aircraft flyovers, SEL is on the order of five to 12 dB higher than
Lmax.

Single Event Noise Exposure Level, SENEL

Caltrans Division of Aeronautics noise standards regulations (discussed in Appendix F) require use
of a measure called the Single Event Noise Exposure Level, or SENEL, to describe the cumulative
noise exposure for an individual noise event, such as an aircraft flyover. SENEL is a very slight
variation on SEL. Just like SEL, it is the one-second-long steady-state level that contains the same
amount of energy as the actual time-varying level. However, unlike SEL, it is calculated only over
the period when the level exceeds a selected threshold.

Figure G-5 depicts the SENEL concept for the noise event used in the Figure G-4 SEL example, but
with an 80 dB SENEL threshold value. Note that even though the SENEL is calculated over a
shorter duration, both metrics have the value of 108 dB. This situation is typical for most noise
events; for all but very unusual noise events, as long as the threshold is at least 10 dB below the
maximum level, the SEL and SENEL values will be within 0.1 dB.

Figure G-5 Graphical Depiction of Single Event Noise Exposure Level
Source: HMMH
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Because SENEL is a cumulative measure, a higher SENEL can result from either a louder or longer
event, or some combination. Figure G-6 provides a representative example: The longer duration
noise event on the right results in a higher SENEL than the event on the left, even though it has a
lower Lmax.

Figure G-6 Graphical Depiction of Single Event Noise Exposure Level for Two Noise Events with
Different Maximums and Durations

Source: HMMH

SEL and SENEL provide bases for comparing noise events that generally match our impression of
their overall “noisiness,” including the effects of both duration and level; the higher the SEL or
SENEL, the more annoying a noise event is likely to be.

Equivalent A-Weighted Sound Level, Leq

The Equivalent Sound Level, abbreviated Leq, is a measure of the exposure resulting from the
accumulation of sound levels over a particular period of interest; e.g., an hour, an eight-hour school
day, nighttime, or a full 24-hour day. The applicable period should always be identified or clearly
understood when discussing the metric.

Leq may be thought of as a constant sound level over the period of interest that contains as much
sound energy as the actual varying level. It is a way of assigning a single number to a time-varying
sound level. This is illustrated in Figure G-7.
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Figure G-7 Example of a One-Minute Equivalent Sound Level
Source: HMMH

In airport noise applications, Leq is often presented for consecutive one-hour periods to illustrate
how the hourly noise dose rises and falls throughout a 24-hour period as well as how certain hours
are significantly affected by a few loud aircraft.

Day-Night Average Sound Level, DNL or Ldn

The previous sections address noise measures that account for short term fluctuations in A-weighted
levels as sound sources come and go affecting the overall noise environment. The Day-Night
Average Sound Level (DNL or Ldn) represents a 24-hour A-weighted noise dose. DNL is
essentially equal to the 24-hour A-weighted Leq, with one important adjustment: noise occurring at
night – from 10 pm through 7 am – is “factored up.” The factoring up can be made in one of two
ways:

Weighting, by counting each nighttime noise contribution 10 times; e.g., if DNL is calculated by
summing the SEL of aircraft operations over a 24-hour period, each nighttime operation is
represented by 10 identical daytime operations.
Penalizing, by adding 10 dB to all nighttime noise contributions; e.g., if DNL is calculated from the
SEL of aircraft operations occurring over a 24-hour period, 10 dB are added to the SEL values for
nighttime operations.

The 10 dB adjustment accounts for our greater sensitivity to nighttime noise and the fact lower
ambient levels at night tend to make noise events, such as aircraft flyovers, more intrusive.

Figure G-8 depicts this adjustment graphically.
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Figure G-8 Example of a Day-Night Average Sound Level Calculation
Source: HMMH

Most aircraft noise studies utilize computer-generated estimates of DNL, determined by adding up
the energy from the SELs from each event, with the 10 dB penalty / weighting applied to night
operations. Computed values of DNL are often depicted as noise contours reflecting lines of equal
exposure around an airport (much as topographic maps indicate contours of equal elevation). The
contours usually reflect long-term (annual average) operating conditions, taking into account the
average flights per day, how often each runway is used throughout the year, and where over the
surrounding communities the aircraft normally fly. Alternative time frames may also be helpful in
understanding shorter term aspects of a noise environment.

Why is DNL used to describe noise around airports? The U.S. Environmental Protection Agency
identified DNL as the most appropriate measure of evaluating airport noise based on the following
considerations:

It is applicable to the evaluation of pervasive long-term noise in various defined areas and under
various conditions over long periods of time.
It correlates well with known effects of noise on individuals and the public.
It is simple, practical, and accurate. In principal, it is useful for planning as well as for enforcement
or monitoring purposes.
The required measurement equipment, with standard characteristics is commercially available.
It was closely related to existing methods currently in use.

Representative values of DNL in our environment range from a low of 40 to 45 dB in extremely
quiet, isolated locations, to highs of 80 or 85 dB immediately adjacent to a busy truck route. DNL
would typically be in the range of 50 to 55 dB in a quiet residential community and 60 to 65 dB in an
urban residential neighborhood. Figure G-9 presents representative outdoor DNL values measured at
various U.S. locations.
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Figure G-9 Examples of Measured Day-Night Average Sound Levels
Source: USEPA 1974, p.14.

When preparing environmental noise analyses, the FAA considers a change of 1.5 dB within the
DNL 65 dB contour to be “significant”. If a change of 1.5 dB is observed, analysts should look
between the 60 and 65 dB contours to see if there are areas of change of 3 dB or more; this is also
considered “significant impact”.

The previous discussion in this appendix provided rules of thumb for interpreting moment-to-
moment changes in sound level; the following guidelines address interpreting changes in cumulative
exposure:

Table G-1 Guidelines for Interpreting Changes in Cumulative Exposure
Source: HMMH

DNL Change Community Response Mitigation

0 – 2 dB May be noticeable Abatement may be beneficial

2 – 5 dB Generally noticeable Abatement should be beneficial

Over 5 dB A change in community reaction is likely Abatement definitely beneficial

Most public agencies dealing with noise exposure, including the Federal Aviation Administration
(FAA), Department of Defense, and Department of Housing and Urban Development (HUD), have
adopted DNL in their guidelines and regulations. As noted in the following section, the state of
California requires the use of a variant of DNL for use in airport noise assessments.
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Community Noise Equivalent Level, CNEL

California Division of Aeronautics noise standards regulations (discussed in Appendix F) require use
of a slight variation of DNL to express cumulative A-weighted noise exposure over any number of
days – the Community Noise Equivalent Level (CNEL). CNEL differs from DNL in one way: It
adds an “evening” (7 pm – 10 pm) period during which noise events are weighted by a factor of
three, which is mathematically equivalent to adding approximately a 4.77 dB penalty. Figure G-10
depicts this adjustment graphically.

Figure G-10 Example of a Community Noise Equivalent Level Calculation
Source: HMMH

Unless noise exposure is calculated for an unlikely situation where there is no noise-producing
activity during the evening period (an unlikely situation) CNEL will always be greater than DNL.
However, from a practical standpoint this difference is rarely more than one decibel. For this reason,
the DNL values shown in Figure G-9 are reasonably representative of CNEL values for the same
environments, as are guidelines for interpreting changes in exposure discussed in the previous
section. FAA applies the same criteria for thresholds of significant change in CNEL that they have
set for DNL.
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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, 20 Sep 2012 to 18 Oct 2012
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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
Error! Reference source not found.. 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.

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
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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.
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Figure H-2 Modeled Arrival Flight Tracks for Fixed-Wing Aircraft
Source: HMMH
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Figure H-3 Modeled Departure Flight Tracks for Fixed-Wing Aircraft
Source: HMMH
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Figure H-4 Modeled Arrival and Departure Flight Tracks for Helicopters
Source: HMMH



Los Angeles International Airport January 2013

Appendix H - Aircraft Noise Analysis page H-12



Los Angeles International Airport January 2013

Appendix H - Aircraft Noise Analysis page H-13

Figure H-5 Modeled Non-conforming Over-Ocean East Departure Flight Tracks to be affected by the
Proposed Restriction

Source: HMMH
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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



Los Angeles International Airport January 2013

Appendix H - Aircraft Noise Analysis page H-79



Los Angeles International Airport January 2013

Appendix H - Aircraft Noise Analysis page H-80



Los Angeles International Airport January 2013

Appendix H - Aircraft Noise Analysis page H-81



Los Angeles International Airport January 2013

Appendix H - Aircraft Noise Analysis page H-82

FAA Review of Aircraft Extended Profiles and Response, 2/29/2012
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LAWA Response Letter to FAA Letter, 3/28/2012
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APPENDIX I DESCRIPTION OF NOISE EXPOSURE AND LAND
USE COMPATIBILITY

Based on the relationships between noise and the collective response of people to their environment,
the cumulative exposure metrics “Day-Night Average Sound Level” (DNL) and “Community Noise
Equivalent Level” (CNEL) have become accepted standards for land use compatibility.1 In their
application to airport noise in particular, DNL and CNEL projections have two principal functions:

 To provide a quantitative basis for assessing land use compatibility with aircraft noise
exposure.

 To provide a means for determining the significance of changes in noise exposure that might
result from changes in airport layout, operations, or activity levels.

Both these functions require application of objective criteria. Government agencies dealing with
environmental noise have devoted significant attention to this issue, and have developed noise / land
use compatibility guidelines to help federal, state, and local officials with this evaluation process.

The degree of annoyance people experience from aircraft noise varies depending on their activities
and physical location at any given time. For example, people are usually less disturbed by aircraft
noise when they are shopping, working, or driving than when they are at home. Similarly, hotel and
motel guests are generally less sensitive to noise exposure than are permanent residents of the same
geographic area, with identical or similar noise exposure. The concept of “land use compatibility”
has arisen from this type of systematic variation in reaction to noise.

While the federal government, through the FAA, has preempted control of aircraft noise at the source
(i.e., certification of aircraft for operation in the U.S.), the federal government defers to local land
use jurisdictions to determine formal compatibility standards and any associated regulations.
Therefore, FAA presents compatibility guidelines in Part 150. Section 5.2.1 presents those
guidelines. Section 5.2.2 summarizes formal California standards, and Section 5.2.3 presents
LAWA-adopted standards.

I.1 FAA Guidelines

Part 161 includes the following guidance regarding “noise description methods:”2

“The sound level at an airport and surrounding areas, and the exposure of individuals
to noise resulting from operations at an airport, must be established in accordance with
the specifications and methods prescribed under Appendix A of 14 C.F.R. part 150.”

Part 150 Appendix A states “[t]he yearly day-night average sound level (YDNL) must be employed
for the analysis and characterization of multiple aircraft noise events and for determining the
cumulative exposure of individuals to noise around airports” 3 and sets forth FAA-recommended
guidelines for noise land use compatibility, based on DNL. Table I-1 reproduces these guidelines.

The FAA’s Part 150 guidelines represent a compilation of the results of scientific research into
noise-related activity interference and attitudinal response. The guidelines indicate that all uses

1 Appendix G of this report introduces DNL, CNEL, and other noise terminology used in this report.
2 Ibid., § 161.9(a), “Designation of noise description methods.”
3 Ibid., § A150.3 “Noise descriptors,” paragraph (b) “Airport Noise Exposure.”
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normally are compatible with aircraft noise at exposure levels below 65 dB DNL. This limit is
supported in a formal way by standards adopted by the U. S. Department of Housing and Urban
Development (HUD). The HUD standards set forth in 24 C.F.R. Part 51, “Environmental Criteria
and Standards”, §103, define areas with exterior DNL exposure not exceeding 65 dB as
acceptable. Areas exposed to noise levels between 65 dB and 75 dB DNL are "normally
unacceptable," and require special abatement measures and review. Those at 75 dB and above are
"unacceptable" except under very limited circumstances. HUD assistance, subsidy, or insurance “for
the construction of new noise sensitive uses is prohibited generally for projects with unacceptable
noise exposures and is discouraged for projects with normally unacceptable noise exposure”.4

4 Title 24 C.F.R. Part 51, “Environmental Criteria and Standards”, § 51.101, (a)(3). 44 FR 40861, July
12, 1979, as amended at 50 FR 9268, Mar. 7, 1985, 61 FR 13333, Mar. 26, 1996.
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Table I-1 FAA Noise / Land-Use Compatibility Guidelines
Source: 14 C.F.R. Part 150, Airport Noise Compatibility Planning, Appendix A, Table 1.

Land Use

Yearly Day-Night Average Sound Level, Ldn, in Decibels
(Key and notes on following page)

<65 65–70 70–75 75–80 80–85 >85

Residential Use

Residential other than mobile homes and
transient lodgings Y N(1) N(1) N N N

Mobile home park Y N N N N N

Transient lodgings Y N(1) N(1) N(1) N N

Public Use

Schools Y N(1) N(1) N N N

Hospitals and nursing homes Y 25 30 N N N

Churches, auditoriums, and concert halls Y 25 30 N N N

Governmental services Y Y 25 30 N N

Transportation Y Y Y(2) Y(3) Y(4) Y(4)

Parking Y Y Y(2) Y(3) Y(4) N

Commercial Use

Offices, business and professional Y Y 25 30 N N

Wholesale and retail- building materials,
hardware, and farm equipment Y Y Y(2) Y(3) Y(4) N

Retail trade–general Y Y 25 30 N N

Utilities Y Y Y(2) Y(3) Y(4) N

Communication Y Y 25 30 N N

Manufacturing and Production

Manufacturing general Y Y Y(2) Y(3) Y(4) N

Photographic and optical Y Y 25 30 N N

Agriculture (except livestock) and forestry Y Y(6) Y(7) Y(8) Y(8) Y(8)

Livestock farming and breeding Y Y(6) Y(7) N N N

Mining and fishing, resource production
and extraction Y Y Y Y Y Y

Recreational

Outdoor sports arenas and spectator
sports Y Y(5) Y(5) N N N

Outdoor music shells, amphitheaters Y N N N N N

Nature exhibits and zoos Y Y N N N N

Amusements, parks, resorts and camps Y Y Y Y Y Y

Golf courses, riding stables, water
recreation Y Y 25 30 N N
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Key to Table I-1

Y(Yes) Land use and related structures compatible without restrictions.

N(No) Land use and related structures are not compatible and should be prohibited.

NLR Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of noise
attenuation into the design and construction of the structure.

25, 30, or 35 Land use and related structures generally compatible; measures to achieve NLR of 25, 30,
or 35 dB must be incorporated into design and construction of structure.

Notes for Table I-1

The designations contained in this table do not constitute a Federal determination that any use of land
covered by the program is acceptable or unacceptable under Federal, State, or local law. The responsibility
for determining the acceptable and permissible land uses and the relationship between specific properties
and specific noise contours rests with the local authorities. FAA determinations under part 150 are not
intended to substitute federally determined land uses for those determined to be appropriate by local
authorities in response to locally determined needs and values in achieving noise compatible land uses.

(1) Where the community determines that residential or school uses must be allowed, measures to
achieve outdoor to indoor Noise Level Reduction (NLR) of at least 25 dB and 30 dB should be
incorporated into building codes and be considered in individual approvals. Normal residential
construction can be expected to provide a NLR of 20 dB, thus, the reduction requirements are often
stated as 5, 10, or 15 dB over standard construction and normally assume mechanical ventilation
and closed windows year round. However, the use of NLR criteria will not eliminate outdoor noise
problems.

(2) Measures to achieve NLR 25 dB must be incorporated into the design and construction of portions
of these buildings where the public is received, office areas, noise sensitive areas, or where the
normal noise level is low.

(3) Measures to achieve NLR of 30 dB must be incorporated into the design and construction of
portions of these buildings where the public is received, office areas, noise sensitive areas, or where
the normal noise level is low.

(4) Measures to achieve NLR 35 dB must be incorporated into the design and construction of portions
of these buildings where the public is received, office areas, noise sensitive areas, or where the
normal noise level is low.

(5) Land use compatible provided special sound reinforcement systems are installed.

(6) Residential buildings require an NLR of 25.

(7) Residential buildings require an NLR of 30.

(8) Residential buildings not permitted.

I.2 California Department of Transportation Division of Aeronautics Noise
Standards

The State of California has established airport noise standards and land use planning guidelines that
fall under the jurisdiction of the California Department of Transportation Division of Aeronautics
(Caltrans) and the Los Angeles County Airport Land Use Commission.
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I.2.1 Caltrans Division of Aeronautics Noise Standards

For airport noise studies, the California Department of Transportation Division of Aeronautics
(Caltrans) has adopted noise standards that require airports to describe cumulative exposure in terms
of CNEL. Those standards state, in part:5

The following rules and regulations are promulgated in accordance with Article 3,
Chapter 4, Part 1, Division 9, Public Utilities Code (Regulation of Airports) to provide
noise standards governing the operation of aircraft and aircraft engines for all airports
operating under a valid permit issued by the Department of Transportation. These
standards are based upon two separate legal grounds: (1) the power of airport
proprietors to impose noise ceilings and other limitations on the use of the airport, and
(2) the power of the state to act to an extent not prohibited by federal law. The
regulations are designed to cause the airport proprietor, aircraft operator, local
governments, pilots, and the department to work cooperatively to diminish noise
problems. The regulations accomplish these ends by controlling and reducing the
noise impact area in communities in the vicinity of airports. 6

The level of noise acceptable to a reasonable person residing in the vicinity of an
airport is established as a CNEL value of 65 dB for purposes of these regulations.
This criterion level has been chosen for reasonable persons residing in urban
residential areas where houses are of typical California construction and may have
windows partially open. It has been selected with reference to speech, sleep, and
community reaction.7

The Division of Aeronautics noise standards further define land uses that are incompatible with
aircraft noise as follow:8

 Residences, including but not limited to, detached single-family dwellings, multi-family
dwellings, high-rise apartments, condominiums and mobile homes, unless:

o an avigation easement for aircraft noise has been acquired by the airport
proprietor;

o the dwelling unit was in existence at the same location prior to January 1, 1989,
and has adequate acoustic insulation to ensure an interior CNEL due to aircraft
noise of 45 dB or less in all habitable rooms. However, acoustic treatment alone
does not convert residences having an exterior CNEL of 75 dB or greater due to
aircraft noise to a compatible land use if the residence has an exterior normally
occupiable private habitable area such as a backyard, patio or balcony;

o the residence is a high rise apartment or condominium having an interior CNEL of
45 dB or less in all habitable rooms due to aircraft noise, and an air circulation or
air conditioning system, as appropriate;

o the airport proprietor has made a genuine effort as determined by the department
in accordance with adopted land use compatibility plans and appropriate laws and

5 California Code of Regulations (CCR). 1990. Title 21, Subchapter 6, Noise Standards. Register 90.
No. 10, 3/10/90. California Division of Aeronautics, Department of Transportation. Sacramento,
CA.
6

Ibid., §5000, “Preamble,” p. 219.
7

Ibid., §5006, “Findings,” p. 224.
8

Ibid., §5014, “Incompatible Land Uses within the Noise Impact Boundary, p. 225–226.
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regulations to acoustically treat residences exposed to an exterior CNEL less than
80 dB (75 dB if the residence has an exterior normally occupiable private
habitable area such as a backyard, patio, or balcony) or acquire avigation
easements, or both, for the residences involved, but the property owners have
refused to take part in the program; or

o the residence is owned by the airport proprietor.

 Public and private schools of standard construction for which an avigation easement for
noise has not been acquired by the airport proprietor, or that do not have adequate acoustic
performance to ensure an interior CNEL of 45 dB or less in all classrooms due to aircraft
noise;

 Hospitals and convalescent homes for which an avigation easement for noise has not been
acquired by the airport proprietor, or that do not have adequate acoustic performance to
provide an interior CNEL of 45 dB or less due to aircraft noise in all rooms used for
patient care; and

 Churches, synagogues, temples, and other places of worship for which an avigation
easement for noise has not been acquired by the airport proprietor, or that do not have
adequate acoustic performance to ensure an interior CNEL of 45 dB or less due to aircraft
noise.

The regulation sets the following “Airport Noise Standard,” which establishes a requirement related
to addressing airport noise impacts that is far more specific and stringent than faced by airport
proprietors in any other state:9

 The standard for the acceptable level of aircraft noise for persons living in the vicinity of
airports is hereby established to be a community noise equivalent level of 65 decibels.
This standard forms the basis for the following limitation.

 No airport proprietor of a noise problem airport shall operate an airport with a noise
impact area based on the standard of 65 dB CNEL unless the operator has applied for or
received a variance as prescribed in Article 5 of this subchapter.

The Division of Aeronautics noise standards include a provision stating that “[a]ny county may, at
any time, in accordance with the procedure herein, declare any airport within its boundaries to have a
noise problem, by adopting a resolution to this effect and forwarding it to this department.10 LAX is
one of ten airports that county governments have designated as “noise problem airports.”11 This
finding is directly relevant to a specific Part 161 requirement for a restriction on Stage 3 aircraft:
“Evidence that a current or projected noise problem exists and that the proposed action could relieve

9 Ibid., §5012, “Airport Noise Standard,” p. 225.
10 Ibid., §5020, “Designating Noise Problem Airport.” § 5001(n) provides the following related
definition: “Noise Problem Airport: ‘Noise problem airport’ is an airport that the county in which
the airport is located has declared to have a noise problem under section 5020.”
11 The other nine airports are: Bob Hope Airport, John Wayne Airport-Orange County, Long Beach-
Daugherty Field-Airport, Metropolitan Oakland International Airport, Norman Y. Mineta-San Jose
International Airport, Ontario International Airport, San Diego International Airport, San Francisco
International Airport, and Van Nuys Airport.
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the problem.”12 From a very formal standpoint, by designating LAX a problem airport, Los Angeles
County has officially declared that a noise problem exists at LAX.

I.2.2 California Airport Land Use Commission Regulations

With limited exceptions, California state statutes require each county in the state to establish an
airport land use commission (ALUC). The statutes specify that the Regional Planning Commission
will fill the ALUC role in Los Angeles County.13 In practice, the commission refers to itself as the
ALUC when addressing airport land use compatibility matters. The commission has published a
document that defines review procedures and other implementation policies.14 That document states
that:

[T]he fundamental purpose of ALUCs to promote land use compatibility around
airports has remained unchanged. As expressed in the present statutes, this purpose is:

“…to protect public health, safety, and welfare by ensuring the orderly expansion of
airports and the adoption of land use measures that minimize the public’s exposure to
excessive noise and safety hazards within areas around public airports to the extent
that these areas are not already devoted to incompatible uses.”

The statutes give ALUCs two principal powers by which to accomplish this objective. First, ALUCs
must prepare and adopt an airport land use compatibility plan [ALUCP]. Secondly, they must
review the plans, regulations, and other actions of local agencies and airport operators for
consistency with that plan.

The procedures document calls out two limitations on ALUCs’ powers: “Specifically, ALUCs have
no authority over existing land uses (Section 21674(a)) or over the operation of airports (Section
21674(e)).”15

The commission last revised the Los Angeles County ALUCP on December 1, 2004.16 The ALUCP
includes the following “policies related to noise:”

 N-1 Use the Community Noise Equivalent Level (CNEL) method for measuring noise
impacts near airports in determining suitability for various types of land uses.

12 Op cit., §161.305(e)(2)(i)(A).
13 Ibid. § 21670.2.
14 “Los Angeles County Airport Land Use Commission Review Procedures,” prepared by the Los
Angeles County Department of Regional Planning, December 2004, available on line at
http://planning.lacounty.gov/assets/upl/project/aluc_review-procedures.pdf
15 Ibid.
16 “Los Angeles County Airport Land Use Commission Comprehensive Land Use Plan,” prepared by
the Department of Regional Planning, adopted December 19, 1991, revised December 1, 2004,
available on line at http://planning.lacounty.gov/assets/upl/data/pd_alup.pdf
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 N-2 Require sound insulation to insure a maximum interior 45 db [sic] CNEL in new
residential, educational, and health-related uses in areas subject to exterior noise levels of
65 CNEL or greater.

 N-3 Utilize the Table Listing Land Use Compatibility for Airport Noise
Environments in evaluating projects within the planning boundaries.

 N-4 Encourage local agencies to adopt procedures to ensure that prospective property
owners in aircraft noise exposure areas above a current or anticipated 60 db [sic] CNEL
are informed of those noise levels and of any land use restrictions associated with high
noise exposure

Table I-2 reproduces the land use compatibility table to which policy N-3 refers.

Table I-2 Los Angeles County Land Use Compatibility for Airport Noise Environments
Source: Los Angeles County Airport Land Use Compatibility Plan, prepared by the Los Angeles County

Department of Regional Planning, Revised December 1, 2004

Note: Consider FAR Part 150 for commercial and recreational uses above the 75 CNEL.

I.3 Los Angeles Land Use Compatibility Standards

In the 1984 Part 150 submission for LAX to the FAA, the City of Los Angeles officially adopted the
FAA Part 150 guidelines as the basis for determining the compatibility of surrounding land uses with
noise exposure associated with operations at the airport, with the exception that annual noise
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exposure was presented in terms of CNEL, rather than DNL, for consistency with state statutes
setting airport noise standards and land use planning guidelines, as discussed in Section 5.2.2.1.
Since this is the City’s most formal statement of noise/land use compatibility for federal purposes,
the FAA Part 150 guidelines for compatibility planning will also apply to this Part 161 effort.

Based on the clearly defined and consistently applied statewide requirement to use CNEL, the FAA
considers CNEL to be the functional equivalent of DNL, for Part 150 and other federal
environmental studies conducted in California, and accepts application of Part 150 land use
compatibility guidelines to CNEL values, without adjustment for the normally minor differences
between CNEL and DNL.

Table I-1, previously shown, presents the LAWA-adopted land use compatibility standards, in
terms of CNEL, that were used to determine land use compatibility in this Part 161 Study.

These standards are consistent with the Caltrans airport noise standards and the Los Angeles ALUCP
land use compatibility policies.
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APPENDIX K DEVELOPMENT OF THE ANSI SLEEP STANDARD

The Origins of the Methods Described in the ANSI Standard

Years of sleep disturbance research and then synthesis of those research results provided a practical
method to compute number of people awakened from a full night of aircraft operations. That
practical method eventually led to development of the current version of the ANSI Standard. 17

Sleep Disturbance Research

Night time aircraft noise can awaken people living near an airport, and there have long been efforts
to quantify the circumstances that produce such awakenings. Such research has involved
documenting the reactions of sleeping subjects to measured noise levels, either in a laboratory or in
“field studies” in their homes. The subjects are sometimes attached to instrumentation that
measures such things as heart rate, brain activity and physical movement, or they may be asked to
simply press a button on a computer next to their bed or on a bracelet whenever they awaken. Noise
events may be played through speakers, or may be a result of aircraft flying over their homes. In
general, the results of such studies are summarized in a form similar to Figure K-1.

Figure K-1 Typical Experimentally Determined Relationship between Indoor SEL and Percent of
Population Awakened

Curves like those plotted in Figure K-1 mathematically represent the summation of the results,
showing what percent of the people who experienced the various sound levels were awakened. In
the figure, the FICAN 1997 curve shows, for example, that for an indoor Sound Exposure Level of
80 dB, a maximum of about 10 percent of those who experience it are likely to be awakened.

17 American National Standard, ANSI / ASA S12.9-2008 / Part 6, “Quantities and Procedures for
Description and Measurement of Environmental Sound — Part 6: Methods for Estimation of
Awakenings Associated with Outdoor Noise Events Heard in Homes.” This Standard is available for
purchase at: http://webstore.ansi.org/.
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But the issue with most night time noise is not what percent will be awakened by a single event, but
what percent or number of people will be awakened by the full night of events. The answer to the
second question is much more practical, particularly in assessing changes in night time noise or ways
to reduce the effects of night time noise.

Putting Sleep Research Results to Practical Use

In 2007, a pragmatic approach for using sleep research results was proposed.
18

This approach used
the awakening data on each of 84 subjects who lived around Los Angeles International (31 subjects),
Denver International Airport (29 subjects) and Castle Air Force Base (24 subjects). The U.S. Air
Force provided these data, which were previously obtained by Dr. Sanford Fidell and his co-workers
under contract to the U.S. Air Force and NASA and were previously reported.

19,20,21,22
The data on

each subject included the time and level of each aircraft noise event as measured in the sleeping
room, and whether the subject awoke or not.

First Analysis Result – New Awakening Relationships

The first level of analysis provided by Anderson and Miller developed two primary equations that
gave the probability that an average person would awaken dependent on the indoor Sound Exposure
Level (SEL). One equation gave the probability independent of when during the night the aircraft
noise event occurred, while the second one included the time of night. The results for the second
equation showed that the later in the night an event occurred, the more likely a person is to awaken –
probability of awakening depends on time of night.

Figure K-2 and Figure K-3 present examples of how, when the time of an event is later, the
probability of awakening increases. These results, however, still provide no way to account for a full
night of aircraft noise events. The second analysis of the article (footnote 21), gives a method.

18 Anderson, G.S. and Miller, N.P., “Alternative analysis of sleep-awakening data,” Noise Control
Eng. J. 55 (2), 2007 March-April
19 S. Fidell et al, “Noise-induced sleep disturbance in residential settings,” Report AL/OE-TR-1994-
0131, Occupational & Environmental Health Division, Armstrong Laboratory, Wright Patterson Air
Force Base, Ohio (1994).
20 S. Fidell et al, “Field study of noise-induced sleep disturbance,” J. Acoust. Soc. Am. 98(2), (1995)
21 S. Fidell et al, “Effects on sleep disturbance of changes in aircraft noise near three airports,” J.
Acoust. Soc. Am. 107(5), (2000)
22 S. Fidell et al, “Noise-induced sleep disturbance in residences near two civil airports,” NASA
Contractor Report 198252, Contract NAS1-200101 (December 1995)
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Figure K-2 Analysis Results for 1 Hour after Retiring

Figure K-3 Analysis Results for 6 Hours after Retiring

Second Analysis Results – Accounting for a Full Night of Operations

The relationships shown in Figure K-2 and Figure K-3 give probability of awakening. Figure K-4
shows how this probability is translated simply to the probability of sleeping through; i.e., of not
awakening from the event. Sleeping through is simply one minus the probability of awakening. If
the probability of awakening is 10%, then the probability of not awakening is 90%. If there are two
events, then the probability of sleeping through both is 90% times 90% or 81% chance of not
awakening.

In the same way, the probability of sleeping through any number of events can be computed. Once
all the events in a night are included, then one minus the total probability of sleeping through all
events is the probability of not sleeping through them all or the probability of awakening at least
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once during the night. The result can be interpreted as the percent of people likely to be awakened at
least once during the night since the equations of the first analysis are based on averages. The result
can also be interpreted as the probability the average person will be awakened at least once during
the night.

Figure K-4 Translating Probability of Awakening to Probability of Sleeping Through an Aircraft Event

DEVELOPMENT OF THE STANDARD

The American National Standards Institute, Inc. (ANSI) has served as administrator and coordinator
of the United States private sector voluntary standardization system for more than 90 years. ANSI
has as its primary goal the enhancement of global competitiveness of U.S. business and the
American quality of life by promoting and facilitating voluntary consensus standards and conformity
assessment systems and promoting their integrity.

ANSI facilitates the development of American National Standards by accrediting the procedures of
standards developing organizations. One of those standards organizations is the Acoustical Society
of America, providing several ANSI accredited Standards Committees on topics related to acoustics.
Specifically, Standards Committee S12 develops and revises standards related to noise.

Committee S12 recognized that since the awakening Standard was first approved in 2000,
considerable additional data on sleep disturbance had become available. Following its approved
operating procedures, the Working Group 15 of Committee S12 met over the course of several years,
reviewing available data and methods developed by credible sleep disturbance studies, both in the
U.S. and in other countries.

23

The committee reached consensus on several important issues, including the following two. First,
actual (behavioral) awakening would be the type of sleep disturbance addressed. Several European
researchers suggest that physical movement (“motility”) is the appropriate indicator of sleep
disturbance,

24
while others consider changes in or time spent in different sleep stages the important

23 Note that Committee S12 has a number of working groups, each working on different aspects of
noise and noise control. Working Group 15 is “Measurement and Evaluation of Outdoor
Community Noise”
24 Miedema, H.M.E., W. Passchier-Vermeer, H. Vos, “Elements for a position paper on night-time
transportation noise and sleep disturbance,” TNO Inro report 2002-59, 2002

Probability of Awakening / Sleeping through One
Aircraft Event -After 6 Hours-

0

5

10

15

20

25

30

50 60 70 80 90 100

Indoor SEL (dBA)

C
h

a
n

c
e

o
f

a
w

a
k
e

n
in

g
(%

)

70

75

80

85

90

95

100

C
h

a
n

c
e

o
f

S
le

e
p

in
g

T
h

ro
u

g
h

(%
)



Los Angeles International Airport January 2013

Appendix K - Development of the ANSI Sleep Standard page K-5

Los Angeles World Airports

measure of sleep disturbance.
25

This decision was based in part on the limited ability to relate these
other measures to actual awakenings, the overall uncertainty of the relationship of any type sleep
disturbance to health effects, and on the ease of communicating to a lay public the concept of
increased or decreased behavioral awakenings.

Second, rather than use a cumulative noise metric such as the Day-Night Average Sound Level,
DNL, or the equivalent night-time level, Lnight (as proposed in the reference of footnote 24), the
method of Anderson and Miller would be used to compute the percent of populations likely to be
awakened at least once during the night as a result of a stated distribution of aircraft SELs. It was
noted that the metric of Lnight has been shown to have no correlation with awakenings.

26

The resultant Standard, after detailed review, comments and changes by Working Group 15, was
approved by Committee S12 and approved in July 2008 by the American National Standards
Institute, Inc. Later that year, the Standard was reviewed by the Federal Interagency Committee on
Aviation Noise (FICAN) and recommended for use in predicting awakenings from aircraft noise; see
FICAN Recommendation, Appendix L.

APPLICATION OF THE STANDARD TO CHANGES IN NIGHT OPERATIONS

This section provides the technical detail on use of the Standard to estimate the percent or number of
people awakened by nighttime operations at an airport.

The Equation

The relationship that predicts the probability of awakening from a single event is given by Equation
K-1.

1

1 e
awake,single Z

p





Equation K-1

In this equation, the variable Z is expanded in Error! Reference source not found..

0 L AE T retire S sZ L T d      

Equation K-2
Where:

β0, βL, βT = Constants

LAE = Indoor SEL

25 Griefahn, B., S. Robens, P. Bröde, M. Basner, “The sleep disturbance index – a measure for
structural alterations of sleep due to environmental influences,” Proceedings ICBEN 2008,
Foxwoods, CT, U.S.A
26 Ibid, Fidell, 1994
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Tretire = Time since retiring (minutes)

Table K-1 gives the values of the constants. The constants are different depending on whether or not
the times of night of the aircraft noise events (which are translated to time since retiring) are known.

Table K-1 Values of Equation Constants for Calculating Probability of Awakening
Source: ANSI SI12.9-2008

Determine Awakenings Using:

Values of the Constants

β0 βL βT

SEL values only -6.8884 0.04444 0

SEL and Time Since Retiring -7.594 0.04444 0.00336

The Method

Define a Grid of Points about the Airport

The Standard is used by computing percent awakened at individual points around the airport. Each
point should be associated with a population number. Using census block centroids is one useful
means to identify the grid of points. Alternatively, a regular grid of points may be defined, but then
the population values need to be associated with the closest or most appropriate grid point.

27

Run INM to Compute Distribution of SEL Values at each Point

The FAA’s Integrated Noise Model (INM) is particularly useful because it can provide (by setting up
a “detailed grid point analysis”) a complete list of SEL values at each grid point. When accounting
for time of night (as done in the Part 161 study) the computations are run once for the operations in
each third of the night: 10:00 p.m. to 01:00 a.m., 01:00 a.m. to 04:00 a.m., and 04:00 a.m. to 07:00
a.m.

Determine Outdoor-to-Indoor Noise Level Reductions

In the sleep research, indoor SEL values that are less than about 50 dB have generally been
determined to awaken few if any subjects. Hence, any indoor SEL’s less than 50 dB may be
eliminated from the calculations. (The Standard states that “…the probability of awakening shall be
set to zero for any [SEL] that is less than 50 dB.”). Because the INM computes outdoor sound
levels, an outdoor-to-indoor noise level reduction needs to be selected for each grid point. For some
airports, this reduction can be different for the areas where the homes have received sound
insulation.

28
Adjust all computed SEL values by the outdoor –to-indoor reduction and eliminate

any resulting SEL less than 50 dB.

27 For example, if population is concentrated away from the centroid, a grid point more closely
associated with the actual distribution may be selected.
28 In realistic applications of the Standard, sound insulation reduces the number of awakenings by
20% to 25%.
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Adjust Number of Operations for Seven Hours of Sleep

The Standard recognizes that the nighttime used in the U.S. is nine hours long from 10 p.m. to 7 a.m.
yet average U.S. adults sleep seven hours a night. Hence, the number of operations at each SEL
value is multiplied by seven-ninths.

Compute the Number or Percent of People Awakened

The computation may be thought of as iterative across grid points and step-wise for each grid point:

 At a grid point, for each SEL value in each of the three night time periods, Equation 1 and
Equation 2 with the second row of constants in Table 1 are used to compute the probability
of awakening from each SEL; time since retiring that should be used for each third of the
night is:

o For events between 10:00 p.m. to 01:00 a.m. – 70 minutes

o For events between 01:00 a.m. to 04:00 a.m. – 210 minutes

o For events between 04:00 a.m. to 07:00 a.m. – 350 minutes

 Compute the probability of not awakening for each SEL by subtracting the probability of
awakening from one

 Multiply the probability of not awakening times every other probability of not awakening
during the entire night

 Subtract the resulting entire night probability of not awakening from one

 Multiply the entire night probability of not awakening by the population for that grid point

 Repeat the calculation for each grid point

 If desired, the numbers of people awakened at all grid points may be summed to yield:

o Total number of people awakened

o Percent of all people awakened

The following tables provide an example calculation at one point with population of 1000.



Los Angeles International Airport January 2013

Appendix K - Development of the ANSI Sleep Standard page K-8

Los Angeles World Airports

\This page intentionally left blank



Los Angeles International Airport January 2013

Appendix K - Development of ANSI Sleep Standard page K-9

Los Angeles World Airports

Indoor SEL 59 61 63 65 67 69 71 73 75 77 79 81

Number of Ops, each

SEL 1 2 3 2 1 2 3 2 1 2 3 2
Tretire 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00 70.00

7/9 * Ops 0.777778 1.555556 2.333333 1.555556 0.777778 1.555556 2.333333 1.555556 0.777778 1.555556 2.333333 1.555556

0.69489806 Prob Not Awake 0.99131 0.98111 0.969232 0.977497 0.987646 0.973208 0.95648 0.968121 0.982464 0.962096 0.938669 0.954973

Distribution of Indoor SEL and Number of Aircraft Operations at Each SEL 2200-0100

Probability of

not

Awakening

2200-0100

Indoor SEL 59 61 63 65 67 69 71 73 75 77 79 81

Number of Ops, each

SEL 1 2 1 2 0 1.5 1 2 1 2 3 0
Tretire 210.00 210.00 210.00 210.00 210.00 210.00 210.00 210.00 210.00 210.00 210.00 210.00

7/9 * Ops 0.777778 1.555556 0.777778 1.555556 0 1.166667 0.777778 1.555556 0.777778 1.555556 2.333333 0

0.67343872 Prob Not Awake 0.986163 0.97002 0.983515 0.964344 1 0.968051 0.976642 0.9497 0.972224 0.940357 0.904227 1

Probability of

not

Awakening

0100-0400

Distribution of Indoor SEL and Number of Aircraft Operations at Each SEL 0100-0400

Indoor SEL 59 61 63 65 67 69 71 73 75 77 79 81

Number of Ops, each

SEL 1 1 2.5 2 1 0 3 0 1 2 1 3
Tretire 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00 350.00

7/9 * Ops 0.777778 0.777778 1.944444 1.555556 0.777778 0 2.333333 0 0.777778 1.555556 0.777778 2.333333

0.50453709 Prob Not Awake 0.978034 0.976041 0.935955 0.943837 0.968947 1 0.893415 1 0.95627 0.907063 0.948203 0.840324

Probability of

not

Awakening

0400-0700

Distribution of Indoor SEL and Number of Aircraft Operations at Each SEL 0400-0700
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1000 0.236109 0.763891 763.8911

76.38911

Percent Awakened

or Chance Average

Person Awakened

Population

at Point

For Entire Night

Probability

of

Awakening

Number

Awakened

Probability

of not

Awakening
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