
San Francisco International Airport/Community Roundtable 
455 County Center – 2nd Floor, Redwood City, CA 94063 
T (650) 363-4220   sforoundtable.org 

Working together for quieter skies 

Thursday, January 21, 2021 
2:00 p.m. – 3:30 p.m. 

*BY VIDEO CONFERENCE ONLY*
Please click the link below to join the webinar: 

https://smcgov.zoom.us/j/97729013639 
Or Dial-in: 

US: +1(669)900-6833 Webinar ID: 977 2901 3639 

**Please see instructions for written and spoken comments at the end of this agenda. 

AGENDA 
1. Call to Order

2. Public Comment on Items NOT on the Agenda

3. Ground-Based Augmentation System Update (GBAS)
Attachments:

- SFO Presentation on GBAS to Technical Working Group of 11-19-20  
- San Francisco Airport Commission (No. 20-114): 

o Resolution approving the scope, budget, and schedule for the Project,
including CEQA date 6-16-20. 

o Determination to Proceed with the GBAS Project to design, manufacture,
install, and perform site acceptance testing date 12-1-20. 

o Reimbursable Agreement with Federal Aviation Administration for
Technical Support Services, and to seek appropriate waivers from Board 
of Supervisors. 

o Roundtable letter to the Airport Commission dated 12-1-20

4. Remote Monitoring Terminal Thresholds Study
Attachments:

- Remote Monitoring Terminal Thresholds Report Updated 12-30-20, and Appendix 
dated August 19, 2020. BridgeNet. 

- Review of SFO Proposed Noise Monitoring System Thresholds dated 12-18-20. 
HMMH. 

5. Adjourn

Meeting Announcement 
Technical Working Group 
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Technical Working Subcommittee Meeting 
January 21, 2021 
Page 2 of 2 

**Instructions for Public Comment during Videoconference Meeting 

During videoconference of the Technical Working Group subcommittee meeting, members of the public 
may address the Roundtable as follows: 

Written Comments: 
Written public comments may be emailed in advance of the meeting. Please read the following 
instructions carefully: 

1. Your written comment should be emailed to amontescardenas@smcgov.org.
2. Your email should include the specific agenda item on which you are commenting.
3. Members of the public are limited to one comment per agenda item.
4. The length of the emailed comment should be commensurate with two minutes customarily

allowed for verbal comments, which is approximately 250-300 words.
5. If your emailed comment is received by 3:00 pm on the day before the meeting, it will be

provided to the Roundtable and made publicly available on the agenda website under the
specific item to which comment pertains. The Roundtable will make every effort to read emails
received after that time but cannot guarantee such emails will be read during the meeting,
although such emails will still be included in the administrative record.

Spoken Comments: 
Spoken public comments will be accepted during the meeting through Zoom. Please read the following 
instructions carefully: 

1. The Jan 21, 2021 Ground-Based Noise Subcommittee meeting may be accessed through Zoom
online at https://smcgov.zoom.us/j/97729013639. The meeting ID: 977 2901 3639. The meeting
may also be accessed via telephone by dialing in +1-669-900-6833, entering meeting ID: 977
2901 3639, then press #.

2. You may download the Zoom client or connect to the meeting using the internet browser. If you
are using your browser, make sure you are using current, up-to-date browser: Chrome 30+,
Firefox 27+, Microsoft Edge 12+, Safari 7+. Certain functionality may be disabled in older
browsers including Internet Explorer.

3. You will be asked to enter an email address and name. We request that you identify yourself by
name as this will be visible online and will be used to notify you that it is your turn to speak.

4. When the Roundtable Chairperson calls for the item on which you wish you speak click on
“raise-hand” icon. You will then be called on and unmuted to speak.

5. When called, please limit your remarks to the time limit allotted.

Note:   To arrange an accommodation under the Americans with Disabilities Act to participate in this 
public meeting, please call (650) 363-4220 at least 2 days before the meeting date. 
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San Francisco 
International Airport

GBAS Procedure Review
SFO Roundtable Technical Working Group

November 19, 2020
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1. Status of overlay GLS approaches

2. Status of innovative GLS approaches for evaluation

3. Noise evaluation of innovative GLS approaches

4. Community Flight Procedure Package Contents

5. Request for TWG feedback on CFPP and plan for 
community evaluation of innovative GLS 
approaches 

Agenda

Image from TARGETS for FMS Bridge Visual Conversion to a GLS Approach to 28R
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1. GBAS support up to 48 unique GBAS Landing System (GLS) 
approach procedures to SFO runways

2. SFO GBAS receives information from Global Positioning System 
(GPS), and Wide Area Augmentation System (WAAS), to create 
precision approach paths for aircraft to follow

3. Equipped aircraft, and trained flight crews, request GLS 
approach and tune into the GBAS data broadcast specific to 
the runway and procedures

4. The GLS precision approach path is currently limited to the 
final approach segment, which is approximately 5 – 10 Nautical 
Miles from the end of the runway

Ground Based Augmentation System (GBAS) at SFO

https://www.flysfo.com/community/noise/making-sfo-
quieter/sfos-initiatives-tackle-noise
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1. Reduce Noise Impact to the Community

• GLS, and RNP to GLS, allows innovative procedure design resulting in unique 
flight tracks and increased operational altitudes.

2. Create Redundant ILS Capabilities

• Allows continued ILS like operations during runway/taxiway rehabilitation and 
equipment outages.

3. Enhance Efficiency

• Single GBAS can support multiple runway ends steeper approaches and 
reduced track miles via RNP to GLS leading to reduced fuel burn and GHG

4. Reduce Delays

• Closely Spaced Parallel Runway Operations (CSPR) and CAT I/II/III Capabilities 
to runways that do not currently have ILS.

GBAS Project Goals
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SFO Commitment 
Purchase, Commission and Operation of GBAS

• Commissioning and Operations are performed in accordance with FAA Non-Federal NAVAID Program

Review GLS Procedures with Community

• Evaluate and communicate any proposed GBAS procedures thoroughly, with active and ongoing input 
from the Round Table and our communities.

• If a proposed GBAS procedure appears to have a negative community impact, that procedure will not 
be pursued.

GBAS Project Commitments are Unchanged
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SFO Requested Overlay Approaches for 28L, 28R, 19L and 19R

• Approaches were requested in Q2 of 2018

• All overlay approaches are being developed from RNAV 
(GPS) approaches using LPV profiles and waypoints

• Existing waypoints, altitudes and speed restrictions (no 
changes from current procedures)

• FAA Environmental Screening resulted in a CATEX for these 
four overlay approaches in Q3 2019

• Procedures are “hard dated” for publication to coincide 
with commissioning of the SFO GBAS on 07OCT21

GBAS Overlay Approach Status

https://www.faa.gov/air_traffic/flight_info/aeronav/procedures/
application/?event=procedure.results&tab=productionPlan&nasrI
d=SFO#searchResultsTop
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RNAV (GPS) RWY 19R
• GPA: 3.15⁰
• Opportunity: 5%
• CSPR: TBD

SFO GLS Overlay Approaches

RNAV (GPS) RWY 19L
• GPA: 3.00⁰
• Opportunity: 5%
• CSPR: TBD

RNAV (GPS) RWY 28L
• GPA: 2.85⁰
• Opportunity: 95%
• CSPR: Yes

RNAV (GPS) Z RWY 28R
• GPA: 3.00⁰
• Opportunity: 95%
• CSPR: Yes
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Additional Overlay Changes Since 2018

• GBAS Project Team is tracking possible changes to SERFR

• Currently using the existing EDDYY location
• All GLS outreach materials that use EDDYY will be updated if/when SERFR 5 reaches the IFP 

Gateway

• GLS version of LDA approaches to 28R are no longer being pursued

• No current FAA criteria for “offset” GLS approaches that terminate in a long visual segment
• LDA approach is being decommissioned

• Potential change to missed approaches to 19L and 19R are being studied to enhance safety 
during CSPR in southeast flow

GBAS Overlay Approach Status
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SFO GBAS Project Team Has 8 Innovative GLS Concepts For 
Evaluation

• Developed through a flight procedures subcommittee to 
identify criteria, ATC and flyability challenges

• 23 initial concepts were reduced to 8

• Resulted in two “groups” of concept approaches to pursue

• Group 1 focusses on what can be published and flown 
within the next 5 years

• 28R – 4 Concepts
• 28L – 1 Concept
• 10R – 1 Concept
• 10L – 1 Concept

GBAS Innovative Approach Evaluation Status
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GLS B RWY 28L
• GPA: 3.20⁰
• Opportunity: 95%
• CSPR: TBD
• Final approach, and preceding altitudes are increased
• Can not change location or altitude at EDDYY or ARCHI
• Can not change location of any other waypoints

SFO GLS Concept: 28L

28L GLS Procedure Image TARGETS, Background Image Google Earth

28L GLS Flight Inspection Graphic from GPD
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GLS B RWY 28R
• GPA: 3.20⁰
• Opportunity: 95%
• CSPR: TBD
• Final approach, and preceding altitudes are increased
• Can not change location or altitude at EDDYY or ARCHI
• Can not change location of any other waypoints

SFO GLS Concept: 28R

28R GLS Procedure Image TARGETS, Background Image Google Earth

28R GLS Flight Inspection Graphic from GPD
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GLS B RWY 28R “Down the Bay”
• GPA: 3.20⁰
• Opportunity: 95%
• CSPR: No
• Intended to mirror existing vectors from BDEGA Arrival to 28R at CEPIN
• Can not start the approach at CORKK (New Waypoint – GBAS 1)
• Can not change location of CEPIN or AXMUL

SFO GLS Concept: 28R “Down the Bay”

28R GLS Procedure Image TARGETS, Background Image Google Earth

28R GLS Flight Inspection Graphic from GPD
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GLS B RWY 28R “RNP-Y to GLS”
• GPA: 3.00⁰
• Opportunity: 95%
• CSPR: No
• GLS Conversion of RNAV (RNP) Y RWY 28R
• Short FROP will prevent increase in GPA
• FAA Criteria for this is in development

SFO GLS Concept: 28R “RNP-Y to GLS”

28R GLS Procedure Image TARGETS, Background Image Google Earth
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GLS B RWY 28R “Bridge Visual” EDDYY
• GPA: 3.00⁰
• Opportunity: 95%
• CSPR: No
• GLS Conversion of FMS Bridge Visual
• Use of GOYBE Waypoint considered to reduce “early turns” from SIDBY
• Charts are divided into two for review with community, but will be 

combined into a single procedure if FAA were to develop

SFO GLS Concept: 28R “Bridge Visual” EDDYY

28R GLS Procedure Image TARGETS, Background Image Google Earth

28R GLS Flight Inspection Graphic from GPD
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GLS B RWY 28R “Bridge Visual” ARCHI
• GPA: 3.00⁰
• Opportunity: 95%
• CSPR: No
• GLS Conversion of FMS Bridge Visual
• Charts are divided into two for review with community, but will be 

combined into a single procedure if FAA were to develop

SFO GLS Concept: 28R “Bridge Visual” ARCHI

28R GLS Procedure Image TARGETS, Background Image Google Earth

28R GLS Flight Inspection Graphic from GPD
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GLS B RWY 10R
• GPA: 3.20⁰
• Opportunity: 0%
• CSPR: No
• Final approach course is offset 3.00 degrees north of the centerline to 

achieve lowest possible minimums
• This procedure is not considered to reduce noise impact

SFO GLS Concept: 10R

10R GLS Procedure Image TARGETS, Background Image Google Earth

10R GLS Flight Inspection Graphic from GPD
Packet Page 18



SFO | Planning, Design & Construction 17

GLS RWY 10L
• GPA: 3.00⁰
• Opportunity: 0%
• CSPR: No
• Final approach course is offset 3.00 degrees north of the centerline to 

achieve lowest possible minimums
• This procedure is not considered to reduce noise impact

SFO GLS Concept: 10L

10L GLS Procedure Image TARGETS, Background Image Google Earth

10L GLS Flight Inspection Graphic from GPD
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Group 2 Innovative Approach Concepts (Beyond 5 Years)

• GLS CAT II with a 3.00⁰ or 3.10⁰ GPA

• 19R RNP to GLS

• Virtually Displaced Threshold

• Short final RNP to GLS

• Additional concepts that emerge from exploration with 
residents, airlines and air traffic

GBAS Innovative Approach Evaluation Status
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Single Event Noise Analysis

• FAA AEDT v3C with Eurocontrol BADA 4

• LAMAX

• SEL (1 Second)

• Noise sensors utilized both 0.1 Nmi Grid Spacing and 
existing SFO Noise Monitor Locations

• Noise analysis is presented as areas where single 
event noise could be expected to change

• Green areas indicate potential reductions in noise over 
an area

• Purple areas indicate potential expansions in noise 
over an area

Innovative GLS Approach Noise Consideration

28R GLS LAMAX Noise Analysis from 
AEDT v3C (BADA 4), Background Image 
Google Maps XYZ Layer

28R GLS SEL Noise Analysis from AEDT 
v3C (BADA 4), Background Image 

Google Maps XYZ Layer
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Screenshare from GIS
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FAA Procedure Development

SFO GLS Procedure Development and Community Evaluation

Airport 
submits 

concept to 
FAA

GBAS 
Procedures 

Go Live

FAA reviews 
with SFO

Go/No-Go
Decision

SFO review 
with RT

November
December
January

January
February

March

2020 2021 2022 / 2023

SFO 
reviews 

feedback 
with 

Round 
Table / 
TWG

SFO 
publishes 

CFPPs 
and 

gathers 
feedback

SFO 
reviews 
concept 

with 
Round 
Table / 
TWG

SFO 
develops 

GBAS 
Concept

6 – 9 Months 18 – 24 Months

Timeline to FAA Procedure development will depend on outreach

Modify Where Possible
Update CFPPs
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GBAS Project Team is Seeking Feedback from the TWG

• Initial thoughts on innovative GLS concepts?

• Are there additional formats or materials that should be generated?

• Google Earth files

• GIS capable materials

• Additional flight procedure information (ARINC 424)

• Which of these should be included in the Community Flight Procedure Packages?

• Flight Inspection Graphics

• Maps

• Tables

• Best ways to gather feedback from residents?

Feedback From TWG
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Next Steps Between SFO Roundtable TWG and SFO GBAS Project Team

NOV/DEC20 - Update the FlySFO website, GBAS section, with additional materials reviewed today

NOV/DEC20 - Gather feedback from TWG via email (Please contact Bert Ganoung)

DEC20 – Participate in SFO Roundtable

DEC20 - Explore opportunity to engage with TWG specifically for GBAS Project in December

DEC20 – Upload CFPPs to FlySFO website

Next Steps
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Questions

Nupur Sinha
SFO Planning, Design and Construction

Acting Director of Planning and Environmental Affairs
Nupur.Sinha@flysfo.com

Rinaldi Wibowo
SFO Planning, Design and Construction

GBAS PM
Rinaldi.Wibowo@flysfo.com

https://www.flysfo.com/community/noise/making-sfo-quieter/sfos-initiatives-tackle-noise

Bert Ganoung
SFO Planning, Design and Construction

Manager of Noise Abatement
Bert.Ganoung@flysfo.com
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Backup Material
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Approach Profiles

• Generic narrowbody aircraft (multiple types), approaching SFO at near maximum structural landing weight

• Aircraft approaches are modeled to decelerate throughout the approach using reduced thrust applications, flap deployment and 
gear deployment

• Current analysis does not consider
• Bank angle

• Aerodynamic deceleration devices

• Terrain

Approaches Evaluated

• Evaluating Innovative GLS Approach Concepts that are not replicas/overlays of existing procedures (10L, 10R, 28L GLS-B, 28R GLS-B)

• GBAS Project Team is working with NCT to determine an “equivalent” to the 28R Down the Bay procedure for single event 
modeling

• 28R GLS Bridge Visual is considered an overlay of the existing approach

Innovative GLS Approach Noise Consideration
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AIRPORT COMMISSION 

CITY AND COUNTY O F SAN FRANCISCO 

RESO LUT ION NO. 2 0- 0 11 4 

DETERMINATION TO PROCEED WITH THE GROUND BASED AUGMENTATION 
SYSTEM PROJECT AND TO AW ARD SOLE SOURCE CONTRACT NO. 11299.44, GROUND 
BASED AUGMENTATION SYSTEM PROJECT TO HONEYWELL INTERNATIONAL, INC., 
IN AN AMOUNT NOT TO EXCEED $4,300,595, FOR A DURATION OF SIX YEARS 

WHEREAS, the Ground Based Augmentation System (GBAS) Proj ect (Project) w ill enhance arrival 
and landing operations by a llowing a irc raft to fly sate llite-based approaches, which will 
provide more efficient approaches and increase safety during low-visibili ty weather 
conditions; and 

WH EREAS, this Contract w ill provide for the design, manufacturing, insta llation, and performance of 
s ite acceptance testing of the GBAS equipment on Airport-provisioned infrastructure, 
performed in accordance with Federal Aviation Administration (FAA) requirements; and 

WHEREAS, the Contract includes an initia l 12-month warranty and an addit ional 60-month extended 
warranty; and 

WHEREAS, Honeywell International, Inc. (Honeywell) is the only GBAS provider that has received 
Federal Aviation Administration (FAA) Systems Design Approval; and 

WHEREAS, on June 13, 20 18, the Office of Contract Administration granted a sole source waiver 
under Administrative Code Section 2 1.5(b); and 

WHEREAS, Staff negotiated w ith Honeywell the scope of services, Contract terms and condit ions, 
not-to-exceed Contract amount of $4,300,595, and duration of six years of service; and 

WHEREAS, on May 9, 2018, the Contract Monitoring Div ision approved a waiver of Local Business 
Enterprise subcontracting requirements for this Contract; and 

WHEREAS, on March 24, 2020, the San Francisco Planning Department, Environmental Planning 
Div ision determined that the Proj ect is categorically exempt from review under the 
California Environmenta l Qua li ty Act, Public Resources Code section 21000, et seq. 
(CEQA), CEQA Guidelines section 15303 (Class 3 exemption, for new construction or 
conversion of small structures), and Chapter 3 1 of the San Francisco Administrative 
Code (Planning Department File No. 2020-003412ENY); now, therefore, be it 

RESOL YEO, that the Commission hereby affirms and incorporates by reference the Planning 
Department's determination that the Project is categorically exempt from review under 
CEQA; and, be it further 

RESOL YEO, that the above recitals are true and correct; and, be it fu1t her 

RESOL YEO, that the Commission hereby dete rmines to proceed with the Proj ect; and, be it further 

RESOL YEO, that the Commission hereby awards Contract No. 11 299 .44, Ground Based 
Augmentation System Project, to Honeywell International, Inc., in an amount not to 
exceed $4,300,595, for a duration of six years. 

I hereby certify that the foregoing resolution was adopted by the Airport Commission 

at its meeting if-------"'"=·"-'--·-· -r+Jt-HU~-J i+-16-.--2e'+f-120_ ~----'----,~---~ 
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TO: 

FROM: 

SUBJECT: 

San Francisco International Airport 

MEMORANDUM 
June 16, 2020 

AIRPORT COMMISSION 
Hon. Lany Mazzola, President 
Hon. Eleanor Johns, Vice President 
Hon. Richard J. Guggenhime 
Hon. Everett A. Hewlett, Jr. 
Hon. Malcolm Yeung 

Airport Director 

20-0 11 4 

~ JUN 16 2020 

Determination to Proceed with the Ground Based Augmentation System Project 
and Award Contract No. 11 299.44 Ground Based Augmentation System Project 
to Honeywell International, Inc. 

DIRECTOR' S RECOMMENDATION: DETERMINE TO PROCEED WITH THE GROUND 
BASED AUGMENTATION SYSTEM PROJECT AND A WARD SOLE SOURCE 
CONTRACT NO. l 1299.44, GROUND BASED AUGMENTATION SYSTEM PROJECT TO 
HONEYWELL INTERNATIONAL, INC., IN AN AMOUNT NOT TO EXCEED $4,300,595 
FOR A TERM OF SIX YEARS. 

Executive Summary 

The Ground Based Augmentation System (GBAS) Project (Project) will enhance arrival and 
landing operations by providing the abi lity of aircraft to fly satellite-based approaches. GBAS is 
a modern precision navigation system that operates by monitoring the Global Positioning System 
signal and can provide multiple landing approaches to deliver safer and quieter paths to all 
runways. GBAS enabled flight procedures may provide conmrnnity noise reduction benefits, 
more efficient approaches, and increase safety and reduce delays during low-visibility weather 
conditions. 

Under this Contract, Honeywell International, Inc. (Honeywell) will design, manufactw-e, install, 
and perform site acceptance testing of the GBAS equipment on Airport-provisioned infrastructure. 
The Contract will also provide an initial 12-month warranty with an extended 60-month warranty. 

In light of the COVID-1 9 crisis and its impact on A irport fi nances, the Airport has structured its 
capital program to fund the highest priority projects with the funding available through the last 
bond issuance, with the intent of extending the implementation of the Ascent Program to allow 
for conditions to improve in the bond market. Staff confirms that this project is a priority, and 
this action conforms with the above. 

THIS PRINT COVERS CALENDAR ITEM NO. ) 2-
AIR PoRT COMMISSION CITY AND COUNTY OF SAN FRANCISCO 

LONDON N. BREED LARRY MAZZOLA ELEANOR JOHNS RICHARD J. GUGGENHIME EVERETT A. HEWLETT.JR. MALCOLM YEUNG IVAR C. SA TERO 

MAYOR PRESIDENT VICE PRESIDENT AIRPORT DIRECTOR 

Post Office Box 8097 San Francisco, California 94128 Tel 650. 821.5000 Fax 650.821.5005 www.flysfo.com 
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Members, Airport Commission -2- June 16, 2020 

Background 

On June 13, 2018, the Office of Contract Administration approved a sole source waiver under 
. Administrative Code Section 2 l .5(b ). Honeywell is the only OBAS provider that has received 

Federal Aviation Administration (FAA) Systems Design Approval. 

The scope of services for this Contract include: (1) Site Assessment Analysis, (2) Installation of 
FAA-certified OBAS system, (3) License to broadcast, ( 4) Maintenance Plan, (5) Flight 
Inspection, and (6) Site Acceptance Testing. The Airport will own and operate OBAS, but 
Honeywell will install, commission, and maintain it in accordance with FAA standards. 

Staff negotiated the scope of services, contract terms, and fee with Honeywell for this Contract. 
The agreed upon not-to-exceed amount for Honeywell will be $4,300,595 for six years of 
services. The budget for this Contract, including contingency, is $4,500,000, funded from the 
Infrastructure Projects Plan under the Airport's Capital Improvement Plan. 

The City'·s Contract Monitoring Division has approved a Local Business Enterprise requirement 
waiver for this contract. 

Environmental Review 

On March 24, 2020, the San Francisco Planning Department, Environmental Planning Division, 
determined that the Project is categorically exempt from review under the California 
Environmental Quality Act (CEQA) (Public Resources Code Section 21000, et seq.) and Section 
15303 of the CEQA Guidelines as a Class 3 exemption, which applies to new construction of 
facilities. This exemption determination is available on the Planning Department's website 
(Planning Department File No. 2020-003.412ENV). This action constitutes the Approval Action 
for the Project for the purposes of CEQA, pursuant to Section 3 l.04(h) of the San Francisco 
Administrative Code. 

Recommendation 

I recommend the Commission determine to proceed with the Project and award Sole Source 
Contract No. 11299.44, Ground Based Augmentation System, to Honeywell International, Inc., 
in an amount not to exceed $4,300,595 for IUr'--''"'• ........ act duration of six years. 

Attachments 

Prepared by: Geoffrey W. Neumayr 
Chief Development Officer 
Planning, Design & Construction 
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 Working together for quieter skies 

San Francisco International  
Airport/Community Roundtable 

 
455 County Center, 2nd Floor 

Redwood City, CA 94063 
T (650) 363-4220 
F (650) 363-4849 

www.sforoundtable.org 

 

 

 

 

 

December 1, 2020 

 

 

TO: SFO Airport Commission  

 

FROM: Michele Rodriguez, Roundtable Coordinator 

 

SUBJECT: GBAS Action Item #4 and Consent Item #14 

 

 

The San Francisco International Airport / Community Roundtable has existed for 39 years. The Roundtable 

represents communities including San Mateo County, San Francisco City and County, and the governing bodies 

of the cities and town in those counties. Our Membership is comprised of elected officials. Our role and goal are 

to reduce the impacts of aircraft noise in neighborhoods and communities in San Francisco and San Mateo 

Counties.  

 

The Roundtable has a long history of excellent working relationship with San Francisco International Airport 

staff, and consultants and we look forward to continuing that positive working relationship on refining the 

design and use of the GBAS system. Further, the Roundtable appreciates Director Sateros’ involvement with 

the Roundtable and his commitment to reducing noise impacts from the airport operations, and airline 

operations to the communities.  

 

Regarding agenda items Action #4, and Consent Item #14, the combined two GBAS items on your agenda 

today GBAS Action Item #4, and Consent Item #14 appear to move from installation of equipment to operation 

and use of the system. In looking at the June 16, 2020 agenda packet a CEQA Categorical Exception was 

approved the GBAS utility equipment installation which seems appropriate to test that equipment as described 

in the original resolution of approval.  

 

The Roundtable Technical Working Group received a GBAS update on Nov 19, showing that the use of GBAS 

will result in narrowing of airline pathways, possible new approaches or departures of those pathways, where 

areas of noise changes were reflected in purple, but no noise decibel levels were available. The Working Group 

asked for noise decibel levels and the areas shown in purple, and on airline compression brakes likely to be used 

from the changed steep plane airport approach.  

 

Since the airport is currently going thru alternatives to the airplane pathways in order to identify the best 

alternatives we assume once the project final alternative is selected and the full breadth of noise decibel levels 

to the communities are known, including the location of the airplane compression brake location that the whole 

of the project will return for CEQA review and a clearer understanding of noise impacts to the communities.  

 

Thank you for the opportunity to speak on this matter. 
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Review of Remote Monitoring Terminal 

Thresholds 

 

 

Prepared for: 

San Francisco International Airport 

PO Box 8097 

San Francisco, CA 94128-8097 

 
Prepared by: 

20201 SW Birch Street, Suite 250 

Newport Beach, CA 92660 

T: 949-250-1222 | F: 949-250-1225 

Airports@AirportNetwork.com 
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1. Background 

BridgeNet International was contracted by the San Francisco International Airport’s (SFO) Noise 

Office to review aircraft noise event thresholds at five (5) Remote Noise Monitoring Terminals 

(NMTs). This review of aircraft noise events includes conducting an analysis of measured noise 

levels and recommending noise thresholds and durations that should be used in the future.  

In the fall of 2019, SFO installed a new noise system, the Envirosuite (EVS) Airport Noise and 

Operations Monitoring System (ANOMS), to replace the airport’s existing ANOMS that was 

installed in 2006. The system underwent various hardware and software upgrades, but the basic 

noise event detection process has remained essentially the same. The software upgrade did not 

include changes to how noise events are calculated and correlated to aircraft.  Historically, SFO 

operated with a variance to its state operating certificate due to the airport’s status as a “noise 

problem airport” because there were incompatible land uses1 within the 65 CNEL. In 2002, the 

airport no longer needed to operate with a variance because it no longer had incompatible land 

uses within the 65 CNEL noise contour, which meant that all sensitive land uses within the 65 

CNEL were either sound insulated or had granted an avigation easement to the airport. While the 

airport has operated without a variance for 18 years, it still abides by the standards in Title 21 for 

a noise problem airport, including the requirement in Section 5033 of Title 21 requiring noise 

monitoring systems to be submitted and approved by the state as part of an airport’s Noise 

Monitoring Plan.  

Per Section 5001 of Title 21, the thresholds of the NMTs should be 10 dB below the appropriate 

CNEL value; for the purposes of this analysis, the appropriate CNEL value is 65 CNEL as 

described in Section 5012 of Title 21. Should an airport need a waiver to the 10 dB value, per 

Section 5070 of Title 21, an airport can apply for a waiver that demonstrates an airport will still 

maintain the required accuracy of 1.5 CNEL using a different threshold value. Since 2011, SFO 

has operated with a waiver for noise thresholds at certain NMTs. This analysis will review these 

noise threshold values to determine their continued applicability at NMTs 8, 12, 15, 18 and 19 and 

for any potential application for NMT 8. This report will describe the background, or ambient 

noise levels, and aircraft noise levels at each of the monitors and the supporting analysis for 

continuing to use a threshold different than 55 dB and identify an optimum threshold specific to 

the conditions at each of the above locations.. 

                                                 

1 As defined in Section 5014 of Title 21: 

https://govt.westlaw.com/calregs/Document/ICD7B5DE0D45011DEB97CF67CD0B99467?originationContext=doc

ument&transitionType=StatuteNavigator&needToInjectTeNMT=False&viewType=FullText&contextData=%28sc.

Default%29 
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2. Definition of Terms 

Characteristics of Sound 

Sound can be described technically in terms of amplitude (loudness), frequency (pitch), or duration 

(time). Frequency (or pitch) is measured in hertz (Hz). The standard unit of measurement for the 

loudness of sound is the decibel (dB). Decibels are based on a logarithmic scale. The logarithmic 

scale compresses the wide range in sound pressure levels to a more usable range of numbers (in a 

manner similar to the Richter scale used to measure earthquakes). 

Human hearing is not equally sensitive to sound at all frequencies. Sound waves below 16 Hz are 

not heard at all and are “felt” more as a vibration. Similarly, while people with extremely sensitive 

hearing can hear sounds as high as 20,000 Hz, most people cannot hear above 15,000 Hz. In all 

cases, hearing acuity falls off rapidly above about 10,000 Hz and below about 200 Hz. Since the 

human ear is not equally sensitive to sound at all frequencies, a special frequency-dependent rating 

scale has been devised to measure loudness in a way that reflects how the human ear actually 

perceives sound. Community noise levels are measured in terms of this A-weighted decibel scale 

(or dBA), which is widely used in industrial and environmental noise-management contexts. 

Propagation of Noise 

Outdoor sound levels decrease as a result of several factors, including increased distance from the 

sound source, atmospheric absorption (characteristics in the atmosphere that absorb sound), and 

ground attenuation (characteristics on the ground that absorb sound). If sound radiates from a 

source in a homogeneous and undisturbed manner, the sound travels in spherical waves. As the 

sound wave travels away from the source, the sound energy is spread over a greater area dispersing 

the power of the sound wave. 

Atmospheric temperature and humidity also influence the sound levels received by the observer. 

How much sound is absorbed by the atmosphere depends on the frequency of the sound as well as 

the humidity and air temperature. For example, when the air is cold and humid, and therefore 

denser, atmospheric absorption is lowest and sound travels farther. Higher frequencies are more 

readily absorbed than the lower frequencies. The fluctuations in sound levels created by 

atmospheric conditions increase with distance and become particularly important at distances 

greater than 1,000 feet. Over large distances, lower frequency sounds become dominant as the 

higher frequencies are attenuated. Noise propagation is one of the reasons that aircraft noise will 

be higher one day than other days even when the same aircraft are flying the same path and altitude.  

Noise Metrics 

The description, analysis, and reporting of noise levels around communities is made difficult by 

the complexity of human response to noise and the variety of metrics that have been developed for 

describing noise impacts. Each of these metrics attempts to quantify noise levels with respect to 

community impact. 
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Noise metrics can be divided into two categories: single event and cumulative. Single event metrics 

describe the noise levels from an individual event such as an aircraft flyover. Cumulative metrics 

average the total noise over a specific time period, typically from one to 24 hours. This study 

presents single event measurement results. 

• Maximum Noise Level, or Lmax, is the maximum or peak sound level during an aircraft 

noise event. The metric accounts only for the peak intensity of the sound and not for the 

duration of the event. As an aircraft passes by an observer, the sound level increases to a 

maximum level and then decreases. Typical single event noise levels range from over 90 

dBA close to the airport to the low 50s dBA at more distant locations. 

• Single Event Noise Exposure Level (SEL) - The duration of a noise event, or an aircraft 

flyover, is an important factor in assessing annoyance and is measured most typically as 

SEL.  The effective duration of a sound starts when a sound rises above the background 

sound level and ends when it drops back below the background level.  An SEL is calculated 

by summing the dB level at each second during a noise event and compressing that noise 

into one second.  It is the level the noise would be if it all occurred in one second.  The 

SEL value is the integration of all the acoustic energy contained within the event.  This 

metric takes into account the maximum noise level of the event and the duration of the 

event.  For aircraft flyovers, the SEL value is numerically about 10 dBA higher than the 

maximum noise level. 

• Community Noise Equivalent Level (CNEL) is an average noise over twenty-four hours; 

it applies a weighting factor that penalizes noise events occurring during the evening and 

night hours (when humans are typically more sensitive to noise and sleep disturbance is a 

concern). More specifically, noises occurring during the evening (from 7 PM to 10 PM) 

are penalized by 5 dB, while noises occurring during the night (10 PM to 7 AM) are 

penalized by 10 dB. CNEL noise levels near airports range from 70 CNEL directly next to 

an airport to less than 45 CNEL at more distant locations.  

CNEL is influenced most by the loudest aircraft operating at an airport, which at SFO is 

typically a wide-body passenger or cargo jet traveling long distances (, such as to Europe 

or Asia). At SFO, the aircraft that most influence the CNEL contour are the Boeing 777, 

other large jets like the Boeing 787, and historically the Boeing 747, which recently 

stopped being used for passenger service, but is still used by cargo carriers. The CNEL 

contours are influenced to a lesser extent by operations conducted by smaller aircraft; these 

aircraft influence the contour due to  the larger number of operations (, for example, 

narrow-body jets on domestic routes).  The CNEL noise levels at locations along the 

peninsula (i.e. departure procedures along the gap) are especially dominated by the larger 

jet aircraft in that many of these operations also occur during the evening and night penalty 

period of 5 dB and 10 dB, respectively. 

Note that measuring CNEL at levels below 55 CNEL becomes less precise because the 

noise from aircraft events can be close to existing ambient noise, and it is not always 

technically possible to separate the two. CNEL differs from the Lmax values which are 

numerically higher than CNEL values because the CNEL represents an average that 
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includes both peak sounds ([like the Lmax)] and lower values when aircraft noise is not 

present. 

3. Purpose 

The purpose of this analysis is to support SFO’s acceptance of the new ANOMS that was installed 

in the fall of 2019; in particular, the accuracy of identifying and correlating measured noise to 

flights at SFO. This system was submitted for review and acceptance to the State of California in 

2020. The goal of this analysis is to determine the most effective and accurate thresholds and NMT 

settings to be used to identify the noise levels due to aircraft flights while in compliance with Title 

21 standards. 

Additionally, this analysis supports Section 5032 of Title 21 that validates the noise impact 

boundary, which reviews locations of the NMTs relative to the outer-most points of the 65 CNEL 

contour.  Per Section 5032, “The locations shall be selected to facilitate locating the maximum 

extent (closure points) of the noise impact boundary when the contour extremities encompass 

incompatible land uses.” 

4. Methodology 

4.1 Remote Monitoring Terminal Locations 

The five NMTs chosen are shown in Figure 1 and are located in or close to the 65 CNEL; these 

locations were chosen for their positions relative to departure and arrival noise.  It should be noted 

that Site 12 is between the 60 and 65 CNEL, and is one of two sites that measures noise from the 

primary arrival path to Runways 28L/R. Table 1 shows the existing noise thresholds at these 

NMTs; these values were approved by the State of California in December 2011 and is not 

inclusive of all the NMTs with threshold waivers2.   

  

                                                 

2 In December 2011 the State of California approved a threshold waiver for the following NMTs: 

1,4,5,6,12,14,15,16,17,18, and 19. 
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Table 1 – Current NMT Threshold Values 

NMT  City Location  Latitude Longitude  

NMT 

Threshold, 

dBA 

8* Millbrae Behind departure roll for 

Runways 1L/1R 

37.6022 -122.385728 65 

12 Foster City Approach path to 

Runways 28L/28R 

37.565328 -122.252728 65 

15 South San Francisco 

(Oyster) 

SSTIK departures over 

Brisbane 

37.662811 -122.379716 64 

18 Daly City Gap departure along 

centerline 

37.65722 -122.46716 63 

19 Pacifica Gap departure at the  

left of centerline 

37.65833 -122.48106 65 

*NMT 8 was not approved for a different threshold by the State of California in 2011. 

Source: San Francisco International Airport Noise Office 

 

This analysis will correlate noise events to a nearby flight using Title 21 guidelines to determine 

an appropriate threshold for the five NMTs in Table 1. This analysis, as guided by Section 5032 

of Title 21, will determine the delta of measured and modeled noise to be within 1.5 dB annual 

CNEL. While NMTs should ideally be located in areas with ambient noise levels less than 55 dB 

(i.e. away from noisy sources such as freeways, railroad tracks, etc) many of the NMTs at SFO are 

in urban areas with ambient levels higher than 55 dB.  This analysis will determine suggested 

thresholds based upon the type of operations a site is exposed to, the level of noise from aircraft 

events and the background noise environment.  

4.2 Data Requirements  

The following steps were taken to gather noise information from the five NMTs: 

1. Extracted 10 days of ANOMS noise and radar data from November and December 2019 

to determine existing NMT thresholds for: 

a. Ambient noise. Ambient background noise represents the typical residual noise that 

exists in the area independent of the aircraft noise. The results are presented in terms 

of the L% statistical noise levels.  The L% is the percent of time that the noise is 

above that level.  The L50 or mean noise level, which is defined as the point at 

which half the time the noise is above that value and half below that value. 

b. Minimum noise event duration (note: this value has been determined to be eight (8) 

seconds for each NMT), 

c. Maximum noise event duration. The current duration of 120 seconds was used; this 

is the maximum duration allowable in ANOMS. Durations that are too long can 

produce false positives of assigning an aircraft event to a non-aircraft noise event; 

these false positives are manually adjusted. Conversely, if the duration is set to a 
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shorter time, the NMT may not capture the full extent of an aircraft event. In this 

case, the NMT will assign one aircraft event to multiple shorter noise events.  

d. Correlation of noise events to aircraft flights using the point of closest approach 

(PCA).  Note this correlation is a BridgeNet process and may not exactly match 

ANOMS process.  

e. Noise event thresholds, in dBA and 

f. One-second Leq time history. 

2. Run a bulk analysis with different thresholds, starting as high as 70 dBA and working down 

to as low as 55 dBA in 1 dBA increment or when the background noise interfered with the 

results. The multiple thresholds were chosen to determine the point at which the most 

aircraft events were captured at each of the five NMTs or the threshold approached the 

ambient where continuous events were created. If a threshold is too low, it can create false 

positives, or incorrectly assign an aircraft even to a noise event that was from a different 

source. If a threshold is too high, it will not capture aircraft events and report a lower 

number of events.  However it is import to note that even though not all events are captured, 

they are the lower noise level events and have a smaller, or negligible, contribution to the 

overall CNEL.. As determined in 2011 by the airport and approved by Caltrans, the 

threshold of 55 dBA is too low of a threshold at the NMTs referenced in this report, due to 

the location of the NMTs in areas with higher ambient noise levels.   

a. Durations settings were used to determine the minimum and maximum duration,  

b. Range setting to determine how far away an aircraft could be and still be considered 

to be a candidate source, and  

c. At each threshold, correlate aircraft overflight with a noise event to determine 

correlation rates and false positives.  

 

Table 2 shows the 13 dates used for the data analysis; these days were chosen because they 

represented a typical operational configuration at SFO, which is aircraft arriving from the east on 

Runways 28 L/R and departing to the north on Runways 01 L/R commonly referred to as “West 

Flow.”   

Table 2 – Runway Use and Operation Counts 

Date 
Total Daily 

Flights at SFO  
Flow 

Nov. 1, 2019 1,265 West 

Nov. 2, 2019 1,081 West 

Nov. 3, 2019 1,285 West 

Nov. 4, 2019 1,274 West 

Nov. 5, 2019 1,189 West 

Nov. 6, 2019 1,248 West 

Dec. 9, 2019 1,188 West 

Dec. 10, 2019 1,169 West 

Dec. 11, 2019 1,200 West 

Dec. 12, 2019 1,227 West 
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Dec. 13, 2019 1,228 West 

Dec. 14, 2019 1,073 West 

Dec. 15, 2019 1,210 West 

Source: LT6 File Export from SFO ANOMS, 2019 

 

An automated process was used to calculate noise events and when possible, correlated to an 

aircraft that generated the noise event.  Figures 2 – 4 show radar tracks from the date range for the 

analysis. 

5. Ambient Noise Measurement Results  

Ambient background noise represents the typical residual noise that exists in the background. 

These results are presented in Table 3, below.  These levels include all noise sources, including 

aircraft and can be used as a guide to determine the residual noise that an aircraft event will need 

to produce that raises it above ambient to be measurable by an automated noise monitoring system.  

The L50 or mean noise level, which is defined as the point at which half the time the noise is above 

that value and half below that value. Other values of interest are the L90 and L10.  The L90 is the 

background level that is exceeded 90% of the time. It generally reflects quiet periods.  The L10 is 

the level that is exceed 10% of the time. It reflects the high noise level periods.   

Ambient noise varies throughout the day; typically, ambient noise is reduced at night, therefore is 

lower than the daytime levels. When ambient noise is low, the sound of an aircraft may be distinct 

and measurable, while when ambient noise is higher the same aircraft emitting the same noise may 

be not audible or measurable above the background. The data in Table 3 show the ambient noise 

for a 24-hour period.  The ambient noise levels at night are roughly 5 dBA quieter than in the 

daytime hours.  Note that the ambient at Site 8 was consistently higher than other sites; NMT 12, 

15, 18, and 19 are all between 48-51 dBA while the ambient noise at Site 8 is 62 dBA.  

Table 3 – Ambient Noise Measurement Results 

 

Statistical Noise Levels (dBA)

Noise 

Monitoring 

Terminal Max L1 L5 L10 L50 L90 L95 L99 Min

NMT 8 84 71 67 66 62 58 56 55 50

NMT 12 81 72 67 63 51 42 41 39 36

NMT 15 82 69 64 61 51 44 43 41 39

NMT 18 86 72 59 56 50 45 44 42 39

NMT 19 82 70 58 54 48 41 39 37 34

Source: BridgeNet International, 2020
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The results show that Sites 12, 15, 18 and 19 have generally quiet background noise levels with an 

L50 level in the low 50s dBA.  This means that more noise events can be measured when the 

signal-to-noise ratio between the aircraft noise and the background sound is roughly 10 dBA.  

While Sites 18 and 19 are quieter almost all the time represented by the L10 levels, Sites 12 and 

15 have periods of time that the background noise is higher. This is likely from wind noise and 

would limit how low the threshold could be lowered at these sites without the background 

exceeding the ambient.   

6. NMT Sites 

The data presented in this section shows information using logarithmic and arithmetic mean. As 

noted in Section 3, logarithmic results are those that have been summed and are shown as an energy 

average. Arithmetic mean is the addition of each numerical value, divided by the number in the 

set. Additional data for each NMT is show in Appendix A. Each NMT section contains a table 

with data for each of the monitor thresholds, including: 

• Number of events – the number of aircraft and non-aircraft events measured by the NMT 

for the time period.  

• Number correlated events – the number of noise events assigned to a flight within the Point 

of Closest Approach. The PCA is a cylinder centered around the noise monitor that is two 

miles wide. 

• Number nearby flights – all aircraft activity (arrivals or departures) overhead that were 

captured within the PCA.  

6.1 NMT Site 8 

NMT Site 8 is located behind Runways 01L/R. The primary source of aircraft noise are departures 

from Runways 01L/R, with Runway 01R generating higher noise events in that it is closer to the 

site. These runways are utilized by the majority of departures at SFO, mainly narrow body and 

regional jets and to a lesser extent, wide body jets.  Over time, the aircraft fleet has changed, and 

aircraft generate less noise to the rear of the aircraft during take-off than in the past with older 

generation aircraft such as Stage 2 and older Stage 3.  Thus, the peak sounds of the events are 

lower and harder to separate from background noise at this site with the current generation of 

aircraft.  The site is also located near taxiway and hold pad locations that generate ground noise 

that is a more constant, and less event based like an aircraft flyover. 

The ambient background noise levels at Site 8 are much higher than the other sites.  This site is 

also exposed to freeway noise and airport ground activities. The 101 freeway is 1,000 feet to the 

east, where there is no sound barrier and areas of open space where the NMT has line of sight view 

to a portion of the freeway.  Aircraft ground movements also contribute to the background noise.  

This includes aircraft idling, taxiing, queuing, and position prior to takeoff from Runways 01L/R 

at the runway end, and from aircraft taxiing to Runway 28L/R from the south International 

Terminal.  The site is also exposed to other noise sources such as electric power transmission lines 
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to the east, railroad tracks used for cargo and passengers to the west, BART tracks, parking 

structure and lot for cars using Caltrans and BART to the south, and residential uses to the north. 

The site can have near constant noise in the 58 to 67 dBA range that may potentially be from each 

of these sources. This limits the ability of an NMT to measure lower-level aircraft noise events 

because these aircraft events are near the ambient level, and the noise event threshold must be 

greater than the ambient background. 

This NMT is generally on the edge of the 65 CNEL noise contour. The current threshold for this 

NMT is 65 dBA. The site has measured both below and above 65 CNEL over the course of the 

last five years. Since it is located near sources of noise that can be louder than aircraft events, it 

has historically been difficult to correlate aircraft flights with noise events. This is due to its 

location behind the departure roll, which produces noise events that are not as loud as flyover 

events, low frequency vibratory noise that can be difficult to monitor, and as described above is 

near other noise sources that is at or near the noise from the aircraft flyover events.   Also, the site 

is under two procedures, the BDEGA (arrival) and SSTIK (departure); while these flights do not 

generate loud events, they can be confusing to the ANOMS correlating process. Aircraft on the 

BDEGA arrival path fly over the top of SFO on approach to Runways 28L/R. SSTIK departures 

from Runways 01L/R also fly over or near NMT 8.  With the current ANOMS system, it will often 

incorrectly correlate noise from other sources to an aircraft from these operations that fly over the 

site. 

Table 4 shows the different thresholds and aircraft correlation based on these thresholds. These 

flights were correlated to noise events at NMT 8 at thresholds from 70 to 60 dBA. Because of the 

high ambient noise, noted in Section 5 of this report as 62 dBA, it was not possible to have a lower 

threshold. 

 

Table 4 – NMT 8 Thresholds and Durations 

 
Source: BridgeNet International, 2020 

Based on the information in Table 4, the recommended threshold is 67 dBA; this is 2 dBA higher 

than the current threshold of 65 dBA. The recommended event duration minimum is eight (8) 

seconds and maximum is 120 seconds.  This threshold will capture less events, but there will also 
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be less occurrences of ambient noise being mistaken for aircraft. Because of the high ambient 

levels and how ANOMS works, NMT 8 is consistently measuring 120 second events because the 

ambient noise level (62 dBA) exceeded the threshold. 

While the primary aircraft flight noise captured at NMT 8 is from departures on Runways 01L/R, 

it will also capture departure roll noise from aircraft on Runways 28L/R. In order to capture noise 

from the Runway 28L/R departure roll, the range should also be set to 10,000 feet. This range 

setting should reduce correlations to high-altitude aircraft flying over the site.  The BDEGA arrival 

path is right at 10,000 feet MSL (mean sea level) over the airport, so some aircraft will still 

potentially be captured. For the SSTIK departures, the aircraft are generally greater than 10,000 

feet MSL. 

The range is the distance, vertically and laterally, from the NMT to a candidate aircraft flight.  An 

aircraft must be within that specified distance to be considered correlated to the aircraft noise event.   

An aircraft beyond that distance is not considered.  When the range is too large, there is a greater 

potential for a poor correlation of a noise event an aircraft that likely did not cause the event.  Too 

low of a range, the aircraft could be not correlated that did cause the event. 

As previously stated, the site is continuously exposed to noise from the highway and from aircraft 

taxi/idle/positioning at the end of Runways 01L/R and end around taxiing.  These sources of noise 

contribute to the overall noise at this site; however, the noise system currently does not correlate 

noise to airport ground activities.   These activities are more characterized by long near continuous 

noise, but at a lower magnitude.  Raising of the threshold to 67 dBA will improve the 

measurements by reducing the number of false correlated noise events, however, measuring within 

1.5 CNEL will still be difficult to accomplish when using a threshold based monitoring system. 

Due to NMT 8’s location to the airfield, adjacent land uses and high ambient noise levels, this 

noise monitor is not recommended for use in correlating aircraft noise events for Title 21 purposes. 

This NMT is unable to meet Title 21 requirements as noted in Section 4.1 of this report. 

6.2 NMT Site 12 

This NMT is located on the approach path in Foster City, near the corner of Gull and Crane 

Avenues, outside of the 65 CNEL noise contour; the default threshold for this NMT is 55 CNEL; 

however, the threshold waiver was approved by Caltrans in 2011 for it to be raised to 65 dBA. The 

NMT is surrounded by residential land use and the primary noise source is from the residential 

land uses, including passing cars. The primary aircraft noise is from arriving aircraft on Runways 

28L and 28R. These arrivals include aircraft that fly a straight-in approach as well as those that are 

on the offset approach to Runway 28R. Table 5 shows the 58 – 67 dBA thresholds and aircraft 

correlation; the current threshold is shown in red.  
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Table 5 – NMT 12 Thresholds and Durations 

 
Source: BridgeNet International, 2020 

Based on the information in Table 5, the recommended threshold is 62 dBA; this is three decibels 

lower than the current threshold of 65 dBA and does not change the 1.5 CNEL measurement 

accuracy.  The site may potentially measure 0.5 dBA higher, but still below 65 CNEL. This is due 

to the monitor being able to correctly correlate aircraft noise events generated by aircraft that are 

not the dominant noise aircraft as noted in Section 2 of this report.  The recommended event 

duration minimum is eight (8) seconds and maximum is 120 seconds.  This threshold and event 

duration will capture more events, correlating the highest number of flight events in the PCA to 

noise events.   While it is recommended to lower the threshold, the current threshold does capture 

the majority of the acoustic energy and this change should only result in minor changes to the 

measured aircraft CNEL. The events should be continued to be analyzed to determine if there is 

an increase in 120 second events. If so, the threshold should be raised in 1 dBA increments and 

the data reprocessed. 

To reduce false correlations to aircraft overflights, it is suggested that the range be reduced to 

15,000 feet.  The offset approach to Runway 28R is roughly 5,000 feet from NMT 12. 

Occasionally, NMT 12 will capture arrival noise from Runways 10L/R operations. These 

operations are higher and fly a wider path than those on approach to Runways 28L/R; decreasing 

the range should limit most correlations to aircraft on Runways 10L/R.   

6.3 NMT Site 15 

This NMT is located in Oyster Point in South San Francisco, in the parking lot of the marina. 

Surrounding land uses include the marina to the north, and the associated vehicle parking lot to 

the south, east and west. It is located outside of the 65 CNEL noise contour; the default threshold 

for this NMT is 65 55 dBA, however, the threshold waiver was approved by Caltrans in 2011 for 

it to be raised to 64 dBA. The primary noise source is from the marina. The primary aircraft noise 

is from aircraft departing on Runway 01L using the SSTIK procedure and arrivals from the 

northwest that are headed to Runway 28R for landing. In December 2019, the monitor was moved 

approximately 1,300 feet to the west, on the western edge of the marina. The noise sources remain 

the same for aircraft and non-aircraft events and does not change the 1.5 CNEL measurement 

accuracy. The site is predicted to measure potentially 1 dBA CNEL higher with the lower 
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threshold, but still below 65 CNEL. This is due to the monitor being able to correctly correlate 

aircraft noise events generated by aircraft that are not the dominant noise aircraft as noted in 

Section 2 of this report.  

Table 6 shows the different thresholds and aircraft correlation based on these thresholds. 

Table 6 – NMT 15 Thresholds and Durations 

 
Source: BridgeNet International, 2020 

Based on the information in Table 6, the recommended threshold is 60 dBA; this is four (4) dBA 

lower than the current threshold of 64 dBA. The recommended minimum duration is eight (8) 

seconds and the maximum duration remains at 60 seconds. This threshold and duration 

recommendation will ensure that long events are not falsely captured.  While a lower threshold is 

recommended, the current threshold captures the majority of the acoustic energy and this change 

should only result in minor changes to the measured aircraft CNEL. The events should be 

continued to be analyzed to determine if there is an increase in 120 second events. If so, the 

threshold should be raised in 1 dBA increments and the data reprocessed. 

6.4 NMT Site 18 

This NMT is located in Daly City on Margate Street, between Shipley Avenue and Gellert Blvd. 

The site is surrounded by residential land uses on all sides and is located outside of the 65 CNEL 

noise contour; the default threshold for this NMT is 55 CNEL; however, the threshold waiver was 

approved by Caltrans in 2011 for it to be raised to 63 dB. The primary noise source is from 

residential land uses, including vehicle traffic. The primary aircraft noise is from wide body aircraft 

departing on Runways 28L/R using the GNNRR procedure and some aircraft using the GAP 

procedure. These aircraft are typically the largest and loudest that operate at SFO, flying to 

destinations in Asia and Europe. Since this monitor already captures noise events by these aircraft 

that are the dominate contributors to the CNEL contour, it does not change the 1.5 CNEL 

measurement accuracy.  No change in the predicted measured CNEL noise level would occur with 

the lower threshold.  However, more lower- level noise events would be detected and potential 

correlated.  

Table 7 shows the different thresholds and aircraft correlation based on these thresholds. 
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Table 7 - NMT 18 Thresholds and Durations 

 
Source: BridgeNet International, 2020 

Based on the information in Table 7, the recommended threshold is 63 dBA; this is the same as 

the current threshold. The recommended minimum duration is eight (8) seconds and the maximum 

duration is 60 seconds. This threshold and duration recommendation will continue to correlate 

aircraft flight events to noise.  Lowering the threshold would potentially result in a higher number 

of false long-duration 120 second events.   

6.5 NMT Site 19 

This NMT is located in Pacifica in Fairmont Park, between Highway 1 and Hickey Blvd. The site 

is surrounded by parkland on all sides, followed by residential land uses and is located outside of 

the 65 CNEL noise contour; the default threshold for this NMT is 55 CNEL; however, the 

threshold waiver was approved by Caltrans in 2011 for it to be raised to 65 dB. The primary noise 

source is from activities at the park and residential land uses, include vehicle traffic. The primary 

aircraft noise is from wide body aircraft departing on Runways 28L/R using the GNNRR and GAP 

procedures. These aircraft are typically the largest and loudest that operate at SFO, flying to 

destinations in Asia and Europe. As with NMT Site 18, this monitor already captures noise events 

by these aircraft that are the dominate contributors to the CNEL contour and does not change the 

1.5 CNEL measurement accuracy.  With lowering the threshold by 1 dBA, the predicted CNEL 

noise level would be approximately 0.1 CNEL higher. However, more lower level noise events 

would be detected and potentially correlated. 

Table 8 shows the different thresholds and aircraft correlation based on these thresholds. 
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Table 8 - NMT 19 Thresholds and Durations 

 
Source: BridgeNet International, 2020 

Based on the information in Table 8, the recommended threshold is 64 dBA; this is one (1) dBA 

lower than the current threshold. The recommended minimum duration is eight (8) seconds and 

the maximum duration is 60 seconds, which is 60 seconds lower. This threshold and duration 

recommendation will continue to correlate aircraft flight events to noise. While it is recommended 

that it is possible to lower the threshold, the current threshold does capture the majority of the 

acoustic energy and this change should only result in minor changes to the measured aircraft 

CNEL. The events should be followed to determine if there is an increase in 120 second events. If 

so, the threshold should be raised in 1 dBA increments and the data reprocessed.  

7. Summary and Recommendations 

Based on the analysis presented in Section 6, Table 9 shows the recommended NMT thresholds 

and event detection for NMTs 8, 12, 15, 18 and 19. As noted in Section 6.1, NMT 8 is not 

recommended to be used for Title 21 purposes. All other NMTs studied in this report are 

recommended to continue to be used for Title 21 threshold correlation of aircraft noise that meet 

the requirements of Title 21, Section 5070 (i.e., measure aircraft noise within an accuracy of 1.5 

CNEL. The recommended thresholds in this report are predicted to result in some small changes 

to the measured  CNEL, and will more accurately correlate aircraft events to the associated noise 

of lower noise level events. These recommendations will ensure the NMTs are capturing more of 

the quieter aircraft events; the NMTs will continue to capture the louder events, which contribute 

more greatly to the shape and size of the noise contours. 
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Table 9 – Recommended NMT Thresholds and Duration 

NMT  City Location  

Current NMT 

Threshold, 

CNEL 

Recommended 

NMT 

Threshold, 

CNEL 

 Recommended 

NMT 

Minimum 

Duration 

Recommended 

NMT 

Maximum 

Duration 

8 Millbrae Behind departure 

roll for 

Runways 1L/1R 

65 67  8 60 

12 Foster 

City 

Approach path to 

Runways 28L/28R 

65 62  8 60 

15 South 

San 

Francisco 

(Oyster) 

SSTIK departures 

over Brisbane 

64 60  8 60 

18 Daly 

City 

Gap departure along 

centerline 

63 63  8 60 

19 Pacifica Gap departure at the  

left of centerline 

65 64  8 60 

Source:  BridgeNet International, July 2020 

APPENDIX 
Report Figures  
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 1 
Noise Monitor Terminals Site Map

SFO

A-1

Noise Monitoring Terminal Analysis Site

Remote Monitoring Terminal
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 2 
Arrival Radar Flight Tracks 

SFO Runways 28L/R Arrival Tracks on November 1st, 2019

A-2
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 3
Departure Flight Tracks

A-3

SFO Runways 01L/R and 28L/R Departure Tracks on November 1st, 2019
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 4
Arrival and Departure Radar Flight Tracks

A-3

SFO Runways 01L/R and 28L/R Departure and Arrival Tracks on November 1st, 2019
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 5
NMT 8 – Threshold Analysis and Total CNEL 
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 6
NMT 8 – SEL, dBA Max and Duration 

A-3

These histogram plots of ANOMS correlated noise events for 2019. The left figure shows the number of events 
versus the measured SEL noise value, the middle graphic shows the number of events verses the correlated 
measured Lmax and the right side of the figure shows the number of evens versus the duration of the noise 
event.

Site 8 shows that there are many events in the lower range that are not being measured. Accordingly, this 
threshold should be reduced to measure these missing events. However, it should be noted that the duration for 
many events is 120 seconds, which is the maximum duration that ANOMS permits. This is showing that the  
background, or ambient noise, is above the threshold for extended periods. Increasing the threshold would 
capture more aircraft events, however, it would also falsely assign ambient noise to non-aircraft events. These 
are two counter findings; since the background noise at this site is high, the best option is to raise the threshold 
to be consistent with the high background.
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 7
NMT 12 – Threshold Analysis and Total CNEL
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 8
NMT 12 – SEL, dBA Max and Duration 

A-3

These histogram plots of ANOMS correlated noise events for 2019. The left figure shows the number of 
events versus the measured SEL noise value, the middle graphic shows the number of events verses the 
correlated measured Lmax and the right side of the figure shows the number of evens versus the duration of 
the noise event.

If noise from a site is fully measured, then the SEL and Lmax values should show a classic bell curve, which 
can be seen in these histograms. The results from Sites 12, 15, 18 and 19 generally show that pattern.
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 9
NMT 15 Threshold Correlation 
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 10
NMT 15 – SEL, dBA Max and Duration 

A-3

These histogram plots of ANOMS correlated noise events for 2019. The left figure shows the number of 
events versus the measured SEL noise value, the middle graphic shows the number of events verses the 
correlated measured Lmax and the right side of the figure shows the number of evens versus the duration of 
the noise event.

If noise from a site is fully measured, then the SEL and Lmax values should show a classic bell curve, which 
can be seen in these histograms. The results from Sites 12, 15, 18 and 19 generally show that pattern.
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 11
NMT 18 Threshold Correlation 
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 12
NMT 18 – SEL, dBA Max and Duration 

A-3

These histogram plots of ANOMS correlated noise events for 2019. The left figure shows the number of 
events versus the measured SEL noise value, the middle graphic shows the number of events verses the 
correlated measured Lmax and the right side of the figure shows the number of evens versus the duration of 
the noise event.

If noise from a site is fully measured, then the SEL and Lmax values should show a classic bell curve, which 
can be seen in these histograms. The results from Sites 12, 15, 18 and 19 generally show that pattern.
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 13
NMT 19 Threshold Correlation 
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SAN FRANCISCO INTERNATIONAL –NOISE MONITOR TERMINAL THRESHOLD ANALYSIS

Source: BridgeNet International 2020

PSRC -- NextGen Airspace Optimization Study

Figure 14
NMT 19 – SEL, dBA Max and Duration 

A-3

These histogram plots of ANOMS correlated noise events for 2019. The left figure shows the number of 
events versus the measured SEL noise value, the middle graphic shows the number of events verses the 
correlated measured Lmax and the right side of the figure shows the number of evens versus the duration of 
the noise event.

If noise from a site is fully measured, then the SEL and Lmax values should show a classic bell curve, which 
can be seen in these histograms. The results from Sites 12, 15, 18 and 19 generally show that pattern.
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TECHNICAL MEMORANDUM 
To: Michele Rodriguez 

 
SFO Airport/Community Roundtable Coordinator 
MRodriguez@smcgov.org 
650.241.5180 

From: Gene Reindel, Vice President 

Date: December 18, 2020 

Subject: Review of SFO Proposed Noise Monitoring System Thresholds 

Reference: HMMH Project Number 309091.000 

As the SFO Airport/Community Roundtable noise consultant, the Roundtable requested HMMH review the 
proposed threshold noise levels provided in the Review of Remote Monitoring Terminal Thresholds Report1 
referred to as “the Report” within this Technical Memorandum. 

1. Title 21 Requirements in Determining Threshold Noise Levels 

San Mateo County designated San Francisco International Airport (SFO) as a “noise problem airport” in 
accordance with Title 21 Noise Standards2. Among other requirements within Title 21, the Airport proprietor is 
required to establish a noise monitoring program to validate the location of the noise impact boundary3 as 
described in a monitoring plan approved by the department4. Due to the recent noise monitoring system 
upgrade, SFO must submit an updated monitoring plan for approval. The purpose of the noise monitoring plan 
is to ensure the noise measurements are within the accuracy required to validate the location of the noise 
impact boundary. Title 21 requires the noise impact boundary be determined, through measurements and/or 
modeling, and validated through noise measurements to within 1.5 dB. 

To meet these noise measurement accuracy requirements, the noise measurements used to validate the 
location of the noise impact boundary, must report hourly noise levels from aircraft operations and calculate 
the resulting Community Noise Equivalent Level (CNEL) from aircraft operations to within 1.5 dB. It is our 
understanding that the SFO noise monitoring system determines aircraft noise events at each noise monitoring 
location by capturing noise events and determining which of the captured noise events were generated by 
aircraft operations. This determination is done through the correlation of noise events to aircraft operations in 
the vicinity of the noise monitoring location at the time of the noise event. 

Noise events are generated when the noise level exceeds a threshold noise level for a minimum duration in 
seconds. According to Title 21, the threshold noise level is to be 10 dB below the CNEL standard of 65 dB5 or 55 
dB. Title 21 allows for waivers to the 55-dB threshold noise level at noise monitoring sites where the airport 
proprietor demonstrates the accuracy of the CNEL from aircraft operations will remain within 1.5 dB. It is worth 
noting that Title 21 recommends noise monitors be located where the CNEL from sources other than aircraft in 
flight is equal to or less than 55 dB6; and that given the location of the 65 CNEL contour, such locations with low 
noise levels from non-aircraft sources may not be possible. For example, the noise monitoring location to 
validate the 65 CNEL contour behind the start-of-takeoff roll from Runways 01R and 01L departures, adjacent 
to Highway 101 in Millbrae, likely measures noise levels greater than 55 CNEL from the Highway. 

 
1 Review of Remote Monitoring Terminal Thresholds, Report #2020-007, dated October 23, 2020. 
2 State of California Department of Transportation (CalTrans) Division of Aeronautics, Title 21, Subchapter 6. 
Noise Standards, Register 90, No. 10—3-10-90. 
3 The noise impact boundary is the 65 CNEL contour, Title 21, Section 5012 Airport Noise Standard. 
4 Department of Transportation of the State of California. 
5 Title 21, Section 5001. Definitions., Paragraph (i) Hourly Noise Level. 
6 Title 21, Section 5072. Field Measurement Requirements. 
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In requesting waivers to the threshold noise levels for noise monitoring locations used to validate the 65 CNEL 
contour and where the 55 dB requirement is not appropriate, the airport must demonstrate that aircraft noise 
is accurately measured to determine CNEL to within 1.5 dB with a threshold noise level higher than 55 dB. 

2. Noise Monitoring Locations Required to Validate the Noise Impact Boundary 

The noise measurement locations are intended to validate the maximum extent (closure points) of the noise 
impact boundary7. While not specified in Title 21, the only noise measurements that Caltrans must approve in 
the noise monitoring plan, including the waivers to the threshold noise levels, if requested, are those that are 
used to determine and/or validate the location of the noise impact boundary, which is the current 65 CNEL 
contour resulting from SFO aircraft operations. 

The CNEL contours are highly correlated to the nominal airport configuration used to accommodate the aircraft 
arrivals and departures. The nominal airport configuration at SFO is “west” in which aircraft arrive from the 
east over the Bay on Runways 28L and 28R; aircraft depart to the north over the Bay from Runways 01L and 
01R; and heavy aircraft (predominantly international flights) depart to the west over the peninsula from 
Runways 28L and 28R. The results of the west configuration to the CNEL contours produce an arrival lobe over 
the Bay to the east, a departure lobe over the Bay to the north, and a departure lobe over the peninsula to the 
west. In addition, there is a smaller CNEL lobe to the south towards Millbrae from aircraft departing to the 
north due to the noise behind the aircraft associated with the start-of-takeoff roll. 

Noise monitoring site 8 is located adjacent to Highway 101 in Millbrae to validate the extent of the 65 CNEL 
contour to the south due to start-of-takeoff roll noise from aircraft departing SFO to the north. Noise monitor 
12 is located near the foot of the San Mateo Bridge in Foster City to validate the extent of the 65 CNEL contour 
to the east from aircraft arriving SFO. Site 12 is beyond the extent of the 65 CNEL contour to the east but is the 
closest location along the arrival path that is not in the Bay. There is no monitor located to validate the extent 
of the 65 CNEL contour to the north as it closes in the middle of the Bay with no land in proximity to the closure 
of the contour. Noise monitoring site 18 is located on the peninsula in Daly City to validate the extent of the 65 
CNEL contour to the west from the heavy and international flights departing SFO to the west, also known as 
“Gap Departures”. Three noise monitoring sites are critical to validating the extent (closing points) of the 65 
CNEL contour: SFO noise monitoring sites 8, 12 and 18. 

The Report recommended threshold noise level waivers for noise monitoring sites 8, 12 and 18, which are 
those critical sites identified above. In addition, the Report recommended waivers for sites 15 and 19. Site 15 
is near the Bay shore in South San Francisco and may be useful to show that the 65 CNEL contour lobe to the 
north does not extend to land. Site 19 is near and just beyond Site 18 along the west departure path in Pacifica. 
Site 19 may have been useful to validate the extent of the 65 CNEL contour when the lobe to the west was 
larger than it has been the past few years. At this time, neither sites 15 nor 19 are required to validate the 65 
CNEL contour but may be useful and/or needed in the future. While Caltrans may opt to not review the waiver 
requests at these two sites, it is useful that SFO has determined threshold noise levels in case they are needed 
in the future. 

  

 
7 Title 21, Section 5032. Validation of the Noise Impact Boundary. 
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3. Review of Recommended Threshold Noise Levels 

Table 9 of the Report provides the recommended threshold noise levels for the five noise monitoring sites 
listed above: 8 in Millbrae, 12 in Foster City, 15 in South San Francisco, 18 in Daily City, and 19 in Pacifica. The 
Report recommended only one site continue to have the same threshold noise level as approved by the State 
in the Airport’s previous waiver request, which is Site 18. The Report is recommending the other four threshold 
noise levels change from 1 to 4 dB from the current levels. 

3.1 Site 8 – Millbrae (South Contour Lobe – behind start-of-takeoff roll) 

Noise monitoring site 8 is located adjacent to Highway 101 in Millbrae to validate the extent of the 65 CNEL 
contour to the south due to start-of-takeoff roll noise from aircraft departing SFO to the north. The Report 
suggests that Site 8 is not able to measure aircraft noise to within 1.5 dB due to the relatively loud ambient 
noise and other noise sources in the area including Highway 101 vehicle noise and train noise. The Report 
recommends setting the threshold noise level at 67 dB, which is 2 dB higher than the current setting, knowing 
that this high of a setting will result in not capturing several daily aircraft departures from Runways 01L and 
01R. Unfortunately, this will result in Caltrans not being able to approve the waiver or accept Site 8 as meeting 
Title 21 requirements for validating the closure of the contours in the area of Millbrae. Lastly, HMMH suggests 
there is no other location available to determine the closure of the 65 CNL contour in this area that would meet 
Title 21 requirements. 

3.2 Site 12 – Foster City (East Contour Lobe – arrivals) 

Noise monitor 12 is located near the foot of the San Mateo Bridge in Foster City to validate the extent of the 65 
CNEL contour to the east from aircraft arriving SFO. The Report suggests lowering the threshold noise level by 3 
dB from 65 to 62 dB. It is expected to increase the number of aircraft arrivals captured with the lower threshold 
noise level and improve the accuracy of CNEL by 0.6 dB. 

3.3 Site 18 – Daly City (West or “Gap” Contour Lobe – heavy/international departures) 

Noise monitoring site 18 is located on the peninsula in Daly City to validate the extent of the 65 CNEL contour 
to the west from the heavy and international flights departing SFO to the west, also known as “Gap 
Departures”. The Report recommends maintaining the existing threshold noise level at 63 dB. 

3.4 Site 15 – South San Francisco (North Contour Lobe – departures) 

Site 15 is near the Bay shore in South San Francisco and may be useful to show that the 65 CNEL contour lobe 
to the north does not extend to land. However, Site 15 will not validate the closure of the 65 CNEL contour lobe 
as it closes out in the Bay. In relation to validating the 65 CNEL contour, Site 15 may show that it is less than 65 
CNEL and validate that the north lobe of the 65 CNEL does indeed close out in the Bay as shown. The Report 
recommends lowering the threshold noise level by 4 dB to 60 dB. According to the report, the number of long 
duration (120 seconds) events will more than double but continue to be a relatively low number of them with a 
60-dB threshold noise level. The Report expects lowering the threshold noise level will result in a more 
accurate reporting of CNEL to within 1.5 dB as required by Title 21. 

3.5 Site 19 – Pacifica (West or “Gap” Contour Lobe – heavy/international departures) 

Site 19 is near and just beyond Site 18 along the west departure path in Pacifica. Site 19 may have been useful 
to validate the extent of the 65 CNEL contour when the lobe to the west was larger than it has been the past 
few years. The Report recommends lowering the threshold noise level by 1 dB to 64 dB to increase the 
accuracy of CNEL by 0.1 dB. 

  

Packet Page 79



 

Review of SFO Proposed Threshold Noise Levels 

December 18, 2020 

Page 4 

 

4. Ability of Sites to Accurately Determine CNEL 

As stated above, Title 21 allows for waivers to the 55-dB threshold noise level at noise monitoring sites where 
the airport proprietor demonstrates the accuracy of the CNEL from aircraft operations will remain within 1.5 
dB. Based on our review of the Report, there is no such demonstration. The Report provides the expected 
change in the calculation of CNEL based on the variety of possible threshold noise levels at each site. However, 
the Report does not provide evidence that the CNEL expected based on the threshold noise level is within the 
1.5 dB accuracy required for Caltrans to approve the waiver request. There are two predominant means for the 
calculation of CNEL to be in error: 

1. The system not capturing all aircraft operations as aircraft noise events resulting in the calculation of 
CNEL being less than actual 

2. The noise included with the aircraft noise event includes non-aircraft noise and aircraft noise resulting 
in the calculation of CNEL being greater than actual 

Both scenarios must be addressed at each noise measurement site specifically to ensure the calculation of 
CNEL is within the required accuracy of 1.5 dB. 

4.2 Effect of Not Capturing All Aircraft Operations as Noise Events 

If the noise measurement site is not capturing all aircraft operations as noise events, the system is 
underestimating hourly noise levels and CNEL. It is imperative to determine the number of aircraft operations 
predominantly contributing to the overall aircraft noise exposure at each site not being captured as noise 
events; and to determine the effect missing those operations have on the reported CNEL at each site. The 
results will contribute to the assessment of whether the CNEL is within the required accuracy of 1.5 dB as 
required by Title 21 in order to allow a waiver to the threshold noise level at each site. 

4.3 Effect of Aircraft Noise Events Including Non-Aircraft Noise 

Alternatively, if the noise measurement site is including noise from non-aircraft noise sources during an aircraft 
noise event, the noise event would produce a higher Single Event Noise Exposure Level (SENEL) for the event 
and the system would overestimate the hourly noise levels and CNEL. Although it is more difficult to assess the 
amount non-aircraft noise in the SENEL, which is the reason for Title 21 to recommend noise monitors be 
located where the CNEL from sources other than aircraft in flight is equal to or less than 55 dB, this assessment 
is also required to ensure CNEL is accurate to within 1.5 dB. 
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5. HMMH Recommendations 

Overall HMMH concurs with the Report-recommended changes to the threshold noise levels. For those sites 
where the Report recommends lowering the threshold noise levels, HMMH recommends monitoring the 
number of noise events at or near 120 seconds in length; and to increase the threshold noise level in 1-dB 
increments if more noise events at or near 120 seconds in duration result from the lowering of the threshold 
noise level. Each modification to the threshold noise level will require a separate waiver request submitted to 
Caltrans for approval. 

However, the analysis to determine whether the sites measure aircraft noise sufficiently to determine CNEL 
within 1.5 dB must be completed at each of the sites. HMMH suggests the only noise measurement sites 
Caltrans will review and approve threshold noise level waivers are those that determine the closure points of 
the 65 CNEL contour, which are currently:  

• Site 8 in Millbrae for the closure of the CNEL contour lobe from aircraft departing Runways 01L and 
01R  

• Site 12 in Foster City for the closure of the CNEL contour lobe to the east from aircraft arriving 
Runways 28L and 28R 

• Site 18 in Daly City for the closure of the CNEL contour lobe to the west from aircraft departing 
Runways 28L and 28R or “Gap Departures” 

HMMH concurs with the inability of Site 8 to adequately measure aircraft noise to validate the closing of the 
contours in Millbrae related to the noise predominantly from aircraft departing Runways 01L and 01R to the 
north. As a result, HMMH is not offering an opinion as to the Report recommendation to increase the threshold 
noise level by 2 dB from the current threshold of 65 dB to 67 dB as the accuracy improvement to the 
determination of CNEL is not apparent. 
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