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SPONSOR’S CERTIFICATION, NOISE 
EXPOSURE MAPS, AND NEM/NCP CHECKLISTS 
 
The following pages contain small-scale representations of the official Noise 
Exposure Maps for Existing (2013) and Future (2018) conditions at Seattle-Tacoma 

International Airport, as well as Checklists for both the Noise Exposure Maps 
(NEMs) and Noise Compatibility Program (NCP).  The official NEMs, at a scale of one 

inch equals 2,000 feet, are included at the back of volume one of the printed copy 
of this document.  The Existing (2013) NEM is based on data developed from 
calendar year 2009 through May 2012 as further explained in this document in 

Chapter Three, Noise Analysis. 
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STATEMENT OF CERTIFICATION 
AND 

PUBLIC NOTIFICATION 
 
The Noise Exposure Maps and accompanying documentation for the Noise Exposure 

Maps for the Seattle-Tacoma International Airport, submitted in accordance with 14 
CFR Part 150 with the best available information are hereby certified as true and 

complete to the best of my knowledge and belief under penalty of 18 U.S.C. 1001.  
I verify that the data used to develop the Existing (2013) Noise Exposure Map is 
representative of existing conditions and that the data used to develop the Future 

(2018) Noise Exposure Map is representative of the five-year forecast condition 
with implementation of all recommended measures.  Interested persons have been 

afforded adequate opportunity to submit their views, data, and comments 
concerning the correctness and adequacy of the draft Noise Exposure Maps and 
forecast of operations.  The record and description of consultation and opportunity 

for public comment as provided herein are, to the best of my knowledge true and 
complete under penalty of 18 U.S.C. 1001. 

 
 
    

 
         Date     

Elizabeth Leavitt,  
Director, Aviation Planning and Environmental Programs 
Port of Seattle 
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Signature
Date of

The Noise Exposure Maps and  accompanying documentation  for the Noise Exposure Map for the Seattle-Tacoma
International Airport submitted in accordance with 14 CFR Part 150  with the best available  information, are hereby
certified as true  and complete to  the best of  my knowledge and belief.   I verify that the data used to develop this
Existing  (2013) Noise Exposure Map is representative of existing conditions.  Interested persons have been afforded
adequate opportunity to submit their  views, data, and comments concerning the correctness and  adequacy of  the
draft Noise Exposure Maps.

Sponsor's Certification
Existing Land Use

Single-Family Residential
Two-Family Residential
Multi-Family Residential
Agriculture/Open Space
Park/Recreation
Institutional
Commercial/Industrial
Mobile Home Park

Existing (2013) Baseline
Noise Exposure Contour

Elizabeth Leavitt, Director
Aviation Planning and Environmental Programs
Port of Seattle

Study Area

PUGET SOUND

DNL 75 dBA

DNL 65 dBA
DNL 70 dBA

CONTOUR BAND CONTOUR AREA 
(SQUARE MILES) HOUSING UNITS ESTIMATED 

POPULATION
NOISE SENSITIVE 

FACILITIES
DNL 65-70 dBA 3.7 1,887 4,879 9
DNL 70-75 dBA 1.3 0 0 0
DNL 75+ dBA 0.9 0 0 0
DNL 65+ dBA 5.9 1,887 4,879 9

EXISTING (2013) NOISE EXPOSURE CONTOUR

!FINAL
10/23/2013 Prepared by Landrum & Brown
Filename: P:\SEA\Part 150 Update - 2009\
GIS\MXD\Exhibits\Document\NEM-1.mxd
contour: SEA2013Noise-Contours

___________________________________
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Sponsor's Certification
Future (2018) NEM/NCP
Noise Exposure ContourThe Noise Exposure Maps and  accompanying documentation  for the Noise Exposure Map for the Seattle-Tacoma

International Airport submitted in accordance with 14 CFR Part 150  with the best available  information, are hereby
certified as true  and complete to  the best of  my knowledge and belief.   I verify that the data used to develop this
Future (2018) Noise Exposure  Map is representative of the five-year forecast conditions.  Interested persons have
been afforded adequate opportunity to  submit their  views, data, and comments  concerning the correctness and 
adequacy of  the draft Noise Exposure Maps.

Existing Land Use
Single-Family Residential
Two-Family Residential
Multi-Family Residential
Agriculture/Open Space
Park/Recreation
Institutional
Commercial/Industrial
Mobile Home Park

Study Area

PUGET SOUND

DNL 75 dBA

DNL 65 dBA

DNL 70 dBA

CONTOUR BAND CONTOUR AREA 
(SQUARE MILES) HOUSING UNITS ESTIMATED 

POPULATION
NOISE SENSITIVE 

FACILITIES
DNL 65-70 dBA 4.4 3,771 9,712 9
DNL 70-75 dBA 1.8 0 0 0
DNL 75+ dBA 1.1 0 0 0
DNL 65+ dBA 7.3 3,771 9,712 9

FUTURE (2018) NEM/NCP NOISE EXPOSURE CONTOUR

!
FINAL

10/23/2013 Prepared by Landrum & Brown
Filename: P:\SEA\Part 150 Update - 2009\
GIS\MXD\Exhibits\Document\NEM-2.mxd
contour: SEA2018Noise-Contours

_____________

Signature
Date of Elizabeth Leavitt, Director

Aviation Planning and Environmental Programs
Port of Seattle

___________________________________



 



14 CFR PART 150 NOISE COMPATIBILITY STUDY 
NOISE EXPOSURE MAP CHECKLIST -- PART I FINAL 
 
AIRPORT NAME:  Seattle-Tacoma International Airport REVIEWER:  _______________ 

Landrum & Brown  Noise Exposure Map Checklist 
October 2013  Page NEM-1 

 

 

PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

I. Submitting And Identifying The NEM:   

A. Submission is properly identified:     

1. 14 C.F.R. Part 150 NEM?   No N/A 

2. NEM and NCP together?   Yes 
Letter of Transmittal; 

Chapter 1, Pages 1-1 to 
1-11 

3. Revision to NEMs FAA previously 
determined to be in compliance with Part 
150?   

Yes 
Letter of Transmittal; 
Chapter 1, Pages 1-2 

B. Airport and Airport Operator's name are 
identified?   Yes 

Letter of Transmittal; 
Chapter 1, Page 1-1 

C. NCP is transmitted by airport operator’s 
dated cover letter, describing it as a Part 150 
submittal and requesting appropriate FAA 
determination?   

Yes Letter of Transmittal 

II. Consultation: [150.21(b), A150.105(a)]     

A. Is there a narrative description of the 
consultation accomplished, including 
opportunities for public review and comment 
during map development?    

Yes 
Chapter 7 and 

Appendices A, B, C, and E 

B. Identification of consulted parties:     

1. Are the consulted parties identified?   Yes 
Chapter 7 and 

Appendices A, B, C, and E 
 

2. Do they include all those required by 
150.21(b) and A150.105(a)?   

 
Yes 

Chapter 7 and 
Appendices A, B, C, and E 

3. Agencies in 2., above, correspond to 
those indicated on the NEM?   Yes 

NEM-1, NEM-2, & 
Chapter 7 and 

Appendices A, B, C, and E 
C. Does the documentation include the airport 

operator's certification, and evidence to 
support it, that interested persons have been 
afforded adequate opportunity to submit 
their views, data, and comments during map 
development and in accordance with 
150.21(b)?   

Yes 
Sponsor’s Certification & 

Chapter 7 and 
Appendices A, B, C, and E 

D. Does the document indicate whether written 
comments were received during consultation 
and, if there were comments, that they are 
on file with the FAA regional airports division 
manager?   

Yes Appendix E 



14 CFR PART 150 NOISE COMPATIBILITY STUDY 
NOISE EXPOSURE MAP CHECKLIST -- PART I FINAL 
 
AIRPORT NAME:  Seattle-Tacoma International Airport REVIEWER:  _______________ 

Landrum & Brown  Noise Exposure Map Checklist 
October 2013  Page NEM-2 

 

 

PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

III. General Requirements: [150.21]     

A. Are there two maps, each clearly labeled on 
the face with year (existing condition year 
and one that is at least 5 years into the 
future)?   

Yes 

Exhibits NEM-1 & NEM-2 
and Large-Scale NEM 

exhibits (located in the 
back pocket) 

B. Map currency:     

1. Does the year on the face of the existing 
condition map graphic match the year on 
the airport operator's NEM submittal 
letter?   

Yes 
Letter of Transmittal; 

Exhibit NEM-1; 

2. Is the forecast year map based on 
reasonable forecasts and other planning 
assumptions and is it for at least the fifth 
calendar year after the year of 
submission?   

Yes 

Letter of Transmittal; 
Chapter 3, Page 3-5; 

Future (2018) NEM/NCP 
Noise Exposure Map 
(located in the back 

pocket); 
 

Appendix C, Page C-16 
3. If the answer to 1 and 2 above is no, the 

airport operator must verify in writing 
that data in the documentation are 
representative of existing condition and 
at least 5 years’ forecast conditions as of 
the date of submission?   

N/A N/A 

C. If the NEM and NCP are submitted together:     

1. Has the airport operator indicated 
whether the forecast year map is based 
on either forecast conditions without the 
program or forecast conditions if the 
program is implemented?   

Yes 

Letter of Transmittal, 
Letter of Transmittal & 

Chapter 3, Section 
3.6.2.1, Page 3-50 

2. If the forecast year map is based on 
program implementation:     

a. Are the specific program measures 
that are reflected on the map 
identified?   

Yes 
Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 

 

b. Does the documentation specifically 
describe how these measures affect 
land use compatibilities depicted on 
the map?   

Yes 
Chapter 6, Pages 6-13 

through 6-48 

3. If the forecast year NEM does not model 
program implementation, the airport 
operator must either submit a revised 
forecast NEM showing program 
implementation conditions [B150.3(b), 
150.35(f)] or the sponsor must 
demonstrate the adopted forecast year 
NEM with approved NCP measures would 
not change by plus/minus 1.5 DNL? 
(150.21(d))   

N/A N/A 



14 CFR PART 150 NOISE COMPATIBILITY STUDY 
NOISE EXPOSURE MAP CHECKLIST -- PART I FINAL 
 
AIRPORT NAME:  Seattle-Tacoma International Airport REVIEWER:  _______________ 

Landrum & Brown  Noise Exposure Map Checklist 
October 2013  Page NEM-3 

 

 

PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

IV. Map Scale, Graphics, And Data 
Requirements: [A150.101, A150.103, A150.105, 
150.21(a)]   

  

A. Are the maps of sufficient scale to be clear 
and readable (they must not be less than 1" 
to 2,000'), and is the scale indicated on the 
maps?  

Yes 

 
Large-Scale NEM exhibits 

located in the back 
pocket 

 

B. Is the quality of the graphics such that 
required information is clear and readable?  Yes 

 
Large-Scale NEM exhibits 

(located in the back 
pocket) 

 

C. Depiction of the airport and its environs:     

1. Is the following graphically depicted to 
scale on both the existing condition and 
forecast year maps?   

  

a. Airport boundaries   

 
Yes 

Large-Scale NEM exhibits 
(located in the back 

pocket) 
 

b. Runway configurations with runway 
end numbers   Yes 

Large-Scale NEM exhibits 
(located in the back 

pocket) 
2. Does the depiction of the off-airport data 

include?     

a. A land use base map depicting streets 
and other identifiable geographic 
features   

Yes 

Large-Scale NEM exhibits 
(located in the back 

pocket) 
 

b. The area within the DNL 65 dB (or 
beyond, at local discretion)   Yes 

Large-Scale NEM exhibits 
(located in the back 

pocket) 
 

c. Clear delineation of geographic 
boundaries and the names of all 
jurisdictions with planning and land 
use control authority within the DNL 
65 dB (or beyond, at local discretion)  

Yes 

Large-Scale NEM exhibits 
(located in the back 

pocket); 
Chapter 1, Section 1.7.5 

D. 1.Continuous contours for at least the DNL 
65, 70, and 75 dB?   Yes 

 
Large-Scale NEM exhibits 

(located in the back 
pocket) 

2. Has the local land use jurisdiction(s) 
adopted a lower local standard and if so, 
has the sponsor depicted this on the 
NEMs?   

No N/A 

3. Based on current airport and operational 
data for the existing condition year NEM, 
and forecast data representative of the 
selected year for the forecast NEM?   

Yes 
Letter of Transmittal & 

Chapter 3, Section 
3.6.2.1, Page 3-50 



14 CFR PART 150 NOISE COMPATIBILITY STUDY 
NOISE EXPOSURE MAP CHECKLIST -- PART I FINAL 
 
AIRPORT NAME:  Seattle-Tacoma International Airport REVIEWER:  _______________ 

Landrum & Brown  Noise Exposure Map Checklist 
October 2013  Page NEM-4 

 

 

PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

IV. Map Scale, Graphics, And Data 
Requirements: [A150.101, A150.103, A150.105, 
150.21(a)]  continued 

 

 

Chapter 3, Section 
3.6.2.1, Exhibits 3-12 to 

3-13; Supplemental 
exhibits at 1” = 2,000’ 

scale 
 

E. Flight tracks for the existing condition and 
forecast year timeframes, which are 
numbered to correspond to narrative 

Yes 

F. Locations of any noise monitoring sites Yes 

Chapter 3, Section 
3.6.1.2, Large-Scale NEM 
exhibits (located in the 

back pocket) 

G. Noncompatible land use identification:   

1. Are noncompatible land uses within at 
least the DNL 65 dB noise contour 
depicted on the map graphics? 

Yes 

Large-Scale NEM exhibits 
(located in the back 

pocket) 
 

2. Are noise sensitive public buildings and 
historic properties identified? Yes 

Large-Scale NEM exhibits 
(located in the back 
pocket); Chapter 1, 

Section 1.7.4 
3. Are the noncompatible uses and noise 

sensitive public buildings readily 
identifiable and explained on the map 
legend? 

Yes 

 

Large-Scale NEM exhibits 
(located in the back 

pocket) 

4. Are compatible land uses, which would 
normally be considered noncompatible, 
explained in the accompanying narrative? 

Yes 

 

Chapter 4, Section 4.5.1, 
Pages 4-23 to 4-26 and 

Section 4.5.2, Pages 4-27 
to 4-31 

V. Narrative Support Of Map Data: [150.21(a), 
A150.1, A150.101, A150.103]   

A. 1. Are the technical data and data sources on 
which the NEMs are based adequately 
described in the narrative? 

Yes 

Chapter 3, Section 
3.6.2.1, Pages 3-44 to 

3-105 
 

2. Are the underlying technical data and 
planning assumptions reasonable? Yes 

Sponsor’s Certification; 
Letter of Transmittal; & 

Chapter 3, Section 
3.6.2.1 

B. Calculation of Noise Contours:   

1. Is the methodology indicated? Yes 

Chapter 3, Section 
3.6.2.1, Pages 3-44 to 

3-45 
 

a. Is it FAA approved? Yes 

Chapter 3, Section 
3.6.2.1, Pages 3-44 to 

3-45 
 

b. Was the same model used for both 
maps Yes 

Chapter 3, Section 
3.6.2.1, Page 3-45 

c. Has AEE approval been obtained for 
use of a model other than those that 
have previous blanket FAA approval? 

N/A N/A 



14 CFR PART 150 NOISE COMPATIBILITY STUDY 
NOISE EXPOSURE MAP CHECKLIST -- PART I FINAL 
 
AIRPORT NAME:  Seattle-Tacoma International Airport REVIEWER:  _______________ 

Landrum & Brown  Noise Exposure Map Checklist 
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PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

V. Narrative Support Of Map Data: [150.21(a), 
A150.1, A150.101, A150.103], continued   

2. Correct use of noise models:     

a. Does the documentation indicate, or 
is there evidence, the airport 
operator (or its consultant) has 
adjusted or calibrated FAA-approved 
noise models or substituted one 
aircraft type for another that was not 
included on the FAA’s pre-approved 
list of aircraft substitutions?   

No N/A 

b. If so, does this have written approval 
from AEE, and is that written 
approval included in the submitted 
document?   

N/A N/A 

3. If noise monitoring was used, does the 
narrative indicate that Part 150 
guidelines were followed?   

Yes 
Chapter 3, Section 

3.6.1.2 

4. For noise contours below DNL 65 dB, 
does the supporting documentation 
include an explanation of local reasons?  

N/A N/A 

C. Noncompatible Land Use Information:     

1. Does the narrative (or map graphics) 
give estimates of the number of people 
residing in each of the contours (DNL 65, 
70 and 75, at a minimum) for both the 
existing condition and forecast year 
maps?   

Yes 
Chapter 4, Section 4.5.1 

and 4.5.2 

2. Does the documentation indicate whether 
the airport operator used Table 1 of Part 
150?   

Yes 
Chapter 4, Section 4.1 & 

Table 4-1 

a. If a local variation to table 1 was 
used:     

(1) Does the narrative clearly indicate 
which adjustments were made and 
the local reasons for doing so?   

N/A N/A 

(2) Does the narrative include the 
airport operator's complete 
substitution for table 1?   

N/A N/A 

3. Does the narrative include information on 
self- generated or ambient noise where 
compatible or noncompatible land use 
identifications consider non-airport and 
non-aircraft noise sources?   

N/A N/A 
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AIRPORT NAME:  Seattle-Tacoma International Airport REVIEWER:  _______________ 

Landrum & Brown  Noise Exposure Map Checklist 
October 2013  Page NEM-6 

 

 

PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

V. Narrative Support Of Map Data: [150.21(a), 
A150.1, A150.101, A150.103], continued   

4. Where normally noncompatible land uses 
are not depicted as such on the NEMs, 
does the narrative satisfactorily explain 
why, with reference to the specific 
geographic areas?   

N/A N/A 

5. Does the narrative describe how forecast 
aircraft operations, forecast airport layout 
changes, and forecast land use changes 
will affect land use compatibility in the 
future?   

Yes 

Chapter 3, Section 
3.6.2.1, Page 3-45 and 
Section 3.6.2.2, Pages 

3-110 to 3-115  

VI. Map Certifications: [150.21(b), 150.21(e)]     

A. Has the operator certified in writing that 
interested persons have been afforded 
adequate opportunity to submit views, data, 
and comments concerning the correctness 
and adequacy of the draft maps and 
forecasts?   

Yes Sponsor’s Certificatation 

B. Has the operator certified in writing that each 
map and description of consultation and 
opportunity for public comment are true and 
complete under penalty of 18 U.S.C. § 1001?   

Yes Sponsor’s Certificatation 

 



14 CFR PART 150 NOISE COMPATIBILITY STUDY 
NOISE COMPATIBILITY PROGRAM CHECKLIST -- PART II FINAL 
 
AIRPORT NAME:  Seattle-Tacoma International Airport REVIEWER:  _______________ 

Landrum & Brown  Noise Compatibility Program Checklist 
October 2013  Page NCP-1 

 

PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

I. Submitting And Identifying The NCP:   

A. Submission is properly identified:     

1. 14 C.F.R. Part 150 NCP?   Yes Letter of Transmittal 

2. NEM and NCP together?   Yes 
Letter of Transmittal; 

Chapter 1, Pages 1-1 to 
1-11 

3. Program revision?  Yes 
Letter of Transmittal; 
Chapter 1, Pages 1-2 

B. Airport and Airport sponsor's name are 
identified?   Yes 

Letter of Transmittal; 
Chapter 1, Page 1-1 

C. NCP is transmitted by airport sponsor’s cover 
letter?   Yes Letter of Transmittal 

II. Consultation (including public 
participation): [150.23]   

A. Documentation includes narrative of public 
participation and consultation process?    Yes 

Chapter 7, Pages 7-1 to 
7-2 and Appendices A, B, 

C, and E  

B. Identification of consulted parties:     

1. All parties in 150.23(c) consulted?   Yes Appendices A, B, C, and E 

2. Public and planning agencies identified?   Yes Appendix B 

3. Agencies in 2., above, correspond to 
those affected by the NEM noise 
contours?   

Yes 
Appendix B; Large-Scale 
NEM exhibits (located in 

the back pocket) 

C. Satisfies 150.23(d) requirements by:     

1. Documentation shows active and direct 
participation of parties in B., above?   Yes Appendices A, B, C, and E 

2. Active and direct participation of general 
public and opportunity to submit their 
views, data, and comments on the 
formulation and adequacy of the NCP?   

Yes Appendices A, B, C, and E 

3. Participation was prior to and during 
development of NCP and prior to 
submittal to FAA?   

Yes Appendices A, B, C, and E 

4. Indicates adequate opportunity afforded 
to all consulted parties to submit views, 
data, etc.?   

Yes Appendices A, B, C, and E 

D. Evidence is included there was notice and 
opportunity for a public hearing on the final 
NCP?   

Yes Appendix E 
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PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

II. Consultation (including public 
participation): [150.23] [CONTINUED]   

E. Documentation of comments:     

1. Includes summary of public hearing 
comments, if hearing was held?   Yes 

To be provided in Final 
Document 

2. Includes copy of all written material 
submitted to operator?   Yes 

To be provided in Final 
Document 

3. Includes operator's responses/disposition 
of written and verbal comments?   Yes 

To be provided in Final 
Document 

F. Is there written evidence from the 
appropriate office within the FAA that the 
sponsor received informal agreement to 
carry out proposed flight procedures?   

N/A N/A 

III. NOISE EXPOSURE MAPS: [150.23, B150.3; 
150.35(f)]   

A. Inclusion of NEMs and supporting 
documentation:     

1. Map documentation either included or 
incorporated by reference?   Yes 

Large-Scale NEM exhibits 
(located in the back 

pocket) and   Chapter 3, 
Section 3.6.2, Page 3-44 

to 3-105 and Chapter 
Four, Page 4-15 to 4-18 

2. Maps previously found in compliance by 
FAA?   Yes Letter of Transmittal 

3. FAA’s compliance determination still 
valid?    

(a) Existing condition NEM represents 
conditions at the airport at the time 
of submittal of the NCP for FAA 
approval?  

Yes 

Letter of Transmittal & 
Chapter 3, Section 

3.6.2.1, Page 3-45 to 
3-50 

(b) Forecast condition NEM represents 
conditions at the airport at least 5 
years into the future from the date of 
submittal of the NCP to the FAA for 
approval?  

Yes 

Letter of Transmittal & 
Chapter 3, Section 

3.6.2.1, Pages 3-45 to 
3-50  

(c) Sponsor letter confirming elements 
(a) and (b), above, if date of 
submission is either different than the 
year of submittal of the previously 
approved NEMs or over 12 months 
from the date shown on the face of 
the NEM?   

N/A N/A 

(d) If (a) through (c) cannot be 
validated, the NEMs must be redone 
and resubmitted as per 150.21.    

N/A N/A 

4. Does 180-day period have to wait for 
map compliance finding?   Yes N/A 
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PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

III. NOISE EXPOSURE MAPS: [150.23, B150.3; 
150.35(f)] [CONTINUED]   

B. Revised NEMs submitted with program:    

1. Revised NEMs included with program?   Yes 
Large-Scale NEM exhibits 

(located in the back 
pocket)  

2. Has airport sponsor requested in writing 
that FAA make a determination on the 
NEM(s), showing NCP measures in place, 
when NCP approval is made?   

Yes Letter of Transmittal 

C. If program analysis uses noise modeling:     

1. INM, HNM, or FAA-approved equivalent?   Yes 

Chapter 3, Section 
3.6.2.1, Page 3-44 to 

3-45 
 

2. Monitoring in accordance with A150.5?   Yes 
Chapter 3, Section 

3.6.1.2, Pages 3-36 to 
3-44 

D. One existing condition and one forecast-year 
map clearly identified as the official NEMs?   Yes 

 
Large-Scale NEM exhibits 

(located in the back 
pocket)  

 
IV. CONSIDERATION OF ALTERNATIVES: 
[B150.7, 150.23(e)(2)]   

A. At a minimum, were the alternatives below 
considered, or if they were rejected was the 
reason for rejection reasonable and based on 
accurate technical information and local 
circumstances?   

  

1. Land acquisition and interests therein, 
including air rights, easements, and 
development rights?   

Yes 
Chapters 5 & 6, Measure 

M-1 & Measure M-4 

2. Barriers, acoustical shielding, public 
building soundproofing   Yes Chapter 6, Measure A-18 

3. Preferential runway system   Yes Chapter 6, Measure A-11 

4. Voluntary flight procedures   Yes Chapter 6, Measure A-12 

5. Restrictions described in B150.7  Yes 
Chapter 5, Table 5-1, 

Page 5-18 
6. Other actions with beneficial impact not 

listed in the regulation   Yes 
Chapter 5, Table 5-1, 
Pages 5-13 to 5-18 

7. Other FAA recommendations (see D, 
below) No N/A 

B. Responsible implementing authority identified 
for each considered alternative?   Yes 

Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 
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PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

IV. CONSIDERATION OF ALTERNATIVES: 
[B150.7, 150.23(e)(2)] [CONTINUED]   

C. Analysis of alternative measures:     

1. Measures clearly described?  Yes 
Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 

 

2. Measures adequately analyzed?  Yes 
Chapter 5 and Chapter 6, 
Pages 6-13 through 6-48 

3. Adequate reasoning for rejecting 
alternatives?   Yes Chapter 5 

D. Other actions recommended by the FAA: As 
the FAA staff person familiar with the local 
airport circumstances, determine whether 
other actions should be added?  

No N/A 

V. ALTERNATIVES RECOMMENDED FOR 
IMPLEMENTATION: [150.23(e), B150.7(c); 
150.35(b), B150.5] 

  

A. Document clearly indicates:     

1. Alternatives that are recommended for 
implementation?   Yes 

Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 

2. Final recommendations are airport 
sponsor's, not those of consultant or 
third party?   

Yes Letter of Transmittal 

B. Do all program recommendations:     

1. Relate directly or indirectly to reduction 
of noise and noncompatible land uses?  Yes 

Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 

 
2. Contain description of each measure’s 

relative contribution to overall 
effectiveness of program?   

Yes 
Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 

3. Noise/land use benefits quantified to 
extent possible to be quantified?  Yes 

 
Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 

 
4. Does each alternative include 

actual/anticipated effect on reducing 
noise exposure within noncompatible 
area shown on NEM?   

 

Yes 
Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 

5. Effects based on relevant and reasonable 
expressed assumptions?   

 
Yes 

Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 

6. Does the document have adequate 
supporting data that the measure 
contributes to noise/land use 
compatibility?   

Yes 
Chapter 6, Table 6-1 and 
Pages 6-13 through 6-48 
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PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

V. ALTERNATIVES RECOMMENDED FOR 
IMPLEMENTATION: [150.23(e), B150.7(c); 
150.35(b), B150.5] [CONTINUED]   

  

C. Analysis appears to support program 
standards set forth in 150.35(b) and B150.5?   Yes Chapters 5 and 6 

D. When use restrictions are recommended for 
approval by the FAA:     

1. Does (or could) the restriction affect 
Stage 2 or Stage 3 aircraft operations 
(regardless of whether they presently 
operate at the airport)?  

N/A N/A 

2. If the answer to D.1 is yes, has the 
airport sponsor completed the Part 161 
process and received FAA Part 161 
approval for a restriction affecting Stage 
3 aircraft? Is the FAA’s approval 
documented? For restrictions affecting 
only Stage 2 aircraft, has the airport 
sponsor successfully completed the Stage 
2 analysis and consultation process 
required by Part 161 and met the 
regulatory requirements, and is there 
evidenced by letter from FAA stating this 
fact?   

N/A N/A 

3. Are non-restrictive alternatives with 
potentially significant noise/compatible 
land use benefits thoroughly analyzed so 
that appropriate comparisons and 
conclusions among all alternatives can be 
made?   

N/A N/A 

4. Did the FAA regional or ADO reviewer 
coordinate the use restriction with APP-
400 prior to making determination on 
start of 180-days?   

N/A N/A 

E. Do the following also meet Part 150 
analytical standards?     

1. Recommendations that continue existing 
practices and that are submitted for FAA 
re-approval?  

N/A N/A 

2. New recommendations or changes 
proposed at the end of the Part 150 
process?   

N/A N/A 
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PROGRAM REQUIREMENT YES/NO/NA SUPPORTING PAGES 

V. ALTERNATIVES RECOMMENDED FOR 
IMPLEMENTATION: [150.23(e), B150.7(c); 
150.35(b), B150.5] [CONTINUED] 

  

F. Documentation indicates how 
recommendations may change previously 
adopted noise compatibility plans, programs, 
or measures?   

Yes 
Chapter 6, Pages 6-13 

through 6-48 

G. Documentation also:     

1. Identifies agencies that are responsible 
for implementing each recommendation?   Yes 

Chapter 6, Section 6.1, 
Pages 6-1 to 6-48; and 

Table 6-1 

2. Indicates whether those agencies have 
agreed to implement?   Yes 

 
Pending discussion at 

TRC Meeting #7 
3. Indicates essential government actions 

necessary to implement 
recommendations?   

Yes 
Chapter 6, Section 6.1, 

Pages 6-13 to 6-48 

H. Timeframe:     

1. Includes agreed-upon schedule to 
implement alternatives?   Yes 

Chapter 6, Section 6.1, 
Pages 6-13 to 6-48 

2. Indicates period covered by the program?   Yes Chapter 6, Section 6.4 

I. Funding/Costs:     

1. Includes costs to implement alternatives?   Yes 

Chapter 6, Section 6.3 
and Table 6-3, Pages 

6-59 to 5-52 
 

2. Includes anticipated funding sources?   Yes 
Chapter 6, Section 6.3, 

Pages 6-59 to 5-52 
 

VI. PROGRAM REVISION: [150.23(e)(9)] 
Supporting documentation includes provision for 
revision? 

Yes 
Chapter 6,  

Measure P-2, Page 6-47 
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GLOSSARY 
 

Aeronautical Information Manual (AIM)  A publication containing basic flight 
information and air traffic control (ATC) procedures, designed primarily as a pilot’s 
information and instructional manual for use in the National Airspace System 

(NAS).  Sometimes referred to as Airman’s Information Manual. 
 

Airport elevation  The highest point on an airport’s usable runways, expressed in 
feet above mean sea level (MSL). 
 

Airport Improvement Program (AIP)  A Federal funding program for airport 
improvements.  AIP is periodically reauthorized by Congress with funding 

appropriated from the Aviation Trust Fund.  Proceeds to the Trust Fund are derived 
from excise taxes on airline tickets, aviation fuel, etc. 
 

Airport Layout Plan (ALP)  A scaled drawing of existing and proposed land and 
facilities necessary for the operation and development of an airport.  The ALP shows 
boundaries and proposed additions to all areas owned or controlled by the airport 

operator for airport purposes, the location and nature of existing and proposed 
airport facilities and structures, and the location on the airport of existing and 

proposed non-aviation areas and improvements thereon. 
 

Airport operations  Landings (arrivals) and takeoffs (departures) from an 

airport.  
 

Airport Traffic Control Tower (ATCT)  The airport traffic control facility located 
on an airport that is responsible for traffic separation within the immediate vicinity 
of the airport and on the surface of the airport. 

 

Air Route Traffic Control Center (ARTCC or Center)  A FAA facility established 
to provide air traffic control service to aircraft operating on Instrument Flight Rules 

(IFR) flight plans within controlled airspace during the en route portion of flight. 
 

Air Traffic Control (ATC)  A service operated to promote the safe, orderly, and 
expeditious flow of air traffic. 
 

Airport Traffic Control Tower (ATCT)  A tower that has been established on an 
airport to provide for a safe, orderly and expeditious flow of traffic on and in the 

vicinity of the airport. 
 

Ambient noise  The total sum of noise from all sources in a given place and time. 

 
Approach Light Systems (ALS) – A series of lights that assists the pilot when 

aligning aircraft with the extended runway centerline on final approach. 
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Attenuation  Acoustical phenomenon whereby sound energy is reduced between 
the noise source and the receiver.  This energy loss can be attributed to 

atmospheric conditions, terrain, vegetation, other natural features, and man-made 
features (e.g., sound insulation). 

 

A-weighted sound (dBA)  A system for measuring sound energy (in decibels) 
that is designed to represent the response of the human ear to sound.  Energy at 

frequencies more readily detected by the human ear is more heavily weighted in 
the measurement, while frequencies less well detected are assigned lower weights.  
A-weighted sound measurements are commonly used in studies where the human 

response to sound is the object of the analysis. 
 

Bank – A cluster of arrivals or departures in a short period of time, characteristic of 
an airline hub operation.   

 
Base Leg – Base Leg – A flight path at right angles to the landing runway. The 
base leg normally extends from the downwind leg to the intersection of the 

extended runway centerline.   
 

Baseline Condition  The existing condition or conditions prior to future 
development or the enactment of additional noise abatement procedures, which 
serve as a foundation for analysis. 

 
Commuter aircraft – Commuters are commercial operators that provide regularly 
scheduled passenger or cargo service with aircraft seating less than 60 passengers.  

A typical commuter flight operates over a trip distance of less than 300 miles. 
 

Connecting passenger – An airline passenger who transfers from an arriving 
aircraft to a departing aircraft in order to reach his or her ultimate destination. 

 

Controlled airspace  Airspace of defined dimensions within which air traffic 
control service is provided to IFR flights and to VFR flights in accordance with the 

airspace classification.  Controlled airspace is designated as Class A, Class B, Class 
C, Class D, or Class E.  Aircraft operators are subject to certain pilot qualifications, 
operating rules, and equipment requirements as specified in 14 CFR Part 91, 

depending upon the class of airspace in which they are operating. 
 

Crosswind leg – A flight path at right angles to the approach runway end off of its 
upwind end. 
 

Day-night average sound level (DNL)  A noise metric used to describe the 
average sound level over a 24-hour period, typically an average day over the 

course of a year.  In computing DNL, an extra weight of 10 decibels is assigned to 
noise occurring between the hours of 10:00 p.m. and 7:00 a.m. to account for 
increased annoyance when ambient noise levels are lower and people are trying to 

sleep.  DNL may be determined for individual locations or expressed in noise 
contours.  
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Decibel (dB)  Sound is measured by its pressure or energy in terms of decibels.  
The decibel scale is logarithmic.  A ten-decibel increase in sound is equal to a 

tenfold increase in sound energy.   
 

DGPS antenna  Differential Global Positioning System is a way to correct the 
various inaccuracies in the GPS system by placing a reference antenna on a point 
that has been accurately surveyed.  This antenna receives the same GPS signals as 

an aircraft but corrects the GPS signal for any inaccuracies.  
 

Displaced Threshold  A threshold that is located at a point on the runway other 

than the designated beginning of the runway.  The portion of pavement behind a 
displaced threshold may be available for takeoffs in both directions and landings 

from the opposite direction. 
 

Distance Measuring Equipment (DME)  A ground based facility that measures 

the distance to an aircraft by timing the delay between radio signals. 
 

Downwind leg – A flight path parallel to the landing runway in the direction 
opposite the landing direction. 
 

Easement – The legal right of one party to use part of the rights of a piece of real 
estate belonging to another party.  This may include, but is not limited to, the right 

of passage over, on or below the property; certain air rights above the property, 
including view rights; and the rights to any specified form of development or 
activity. 

 

Enplanements  The number of passengers boarding an aircraft at an airport.  

Does not include arriving, connecting, or through passengers. 
 

Environmental Assessment (EA)  A concise document that assesses the 

environmental impacts of a proposed Federal Action.  It discusses the need for, and 
environmental impacts of, the proposed action and alternatives.  An environmental 
assessment should provide sufficient evidence and analysis for a Federal 

determination whether to prepare an Environmental Impact Statement (EIS) or a 
Finding of No Significant Impact (FONSI).  Public participation and consultation with 

other Federal, state, and local agencies is a cornerstone of the EA process. 
 

Environmental Impact Statement (EIS)  An EIS is a document that provides a 
discussion of the significant environmental impacts which would occur as a result of 
a proposed project, and informs decision-makers and the public of the reasonable 

alternatives which would avoid or minimize adverse impacts.  Public participation 
and consultation with other Federal, state, and local agencies is a cornerstone of 
the EIS process. 

 

Equivalent sound level  see Leq. 
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Federal Aviation Administration (FAA)  The FAA is the Federal agency 
responsible for ensuring the safe and efficient use of the nation’s airspace, for 

fostering civil aeronautics and air commerce, and for supporting the requirements 
of national defense.  The activities required to carry out these responsibilities 

include:  safety regulations; airspace management and the establishment, 
operation, and maintenance of a system of air traffic control and navigation 
facilities; research and development in support of the fostering of a national system 

of airports, promulgation of standards and specifications for civil airports, and 
administration of Federal grants-in-aid for developing public airports; various joint 

and cooperative activities with the Department of Defense; and technical assistance 
(under State Department auspices) to other countries. 
 

Final approach – A flight path that follows the extended runway centerline.  
It usually extends from the base leg to the runway. 

 

Finding of No Significant Impact (FONSI)  If, following the preparation of an 
environmental assessment, the Federal agency determines a proposed project will 

not result in any significant environmental impact, a finding of no significant impact 
(FONSI) is issued by the Federal Agency.  A FONSI is a document briefly explaining 

the reasons why an action will not have a significant effect on the human 
environment and for which an EIS, therefore, is not necessary. 
 

Fixed-base operator (FBO) – A business located on the airport that provides 
services such as hangar space, fuel, flight training, repair, and maintenance to 

airport users. 
 

Flight track utilization  The use of established routes for arrival and departure 

by aircraft to and from the runways at an airport. 
 

FMS/GPS  Flight Management System/Global Positioning System equipment 
onboard an aircraft takes advantage of various radio navigation and/or GPS routes 
to guide the aircraft. 

 

Glide slope (GS)  Provides vertical guidance for aircraft during approach and 
landing.  The glide slope consists of the following: 

Electronic components emitting signals which provide vertical guidance by 
reference to airborne instruments during instrument approaches such as ILS, 

or 

Visual ground aids, such as VASI, which provide vertical guidance for VFR 
approach or for the visual portion of an instrument approach and landing. 

 

Geographic Information Systems (GIS)  An information system that is 

designed for storing, integrating, manipulating, analyzing, and displaying data 
referenced by spatial or geographic coordinates. 
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Global Positioning System (GPS)  A system of 24 satellites used as reference 
points to enable navigators equipped with GPS receivers to determine their latitude, 

longitude, and altitude.  The accuracy of the system can be further refined by using 
a ground receiver at a known location to calculate the error in the satellite range 

data.  This is known as differential GPS (DGPS). 
 

Grid point analysis  A type of aircraft noise analysis that evaluates the noise 

levels at individual points rather than through generation of noise contours. 
 

Ground effect  Noise attenuation attributed to absorption or reflection of noise by 

man-made or natural features on the ground surface. 
 

Ground Run-up Enclosure (GRE) – an outdoor testing facility designed for in 
frame testing of jet engines.  A GRE is commonly referred to as a hush house. 
 

Hub  An airport that services airlines that have hubbing operations. 
 

Hubbing  A method of airline scheduling that times the arrival and departure of 
several aircraft in a close period of time in order to allow the transfer of passengers 
between different flights of the same airline in order to reach their ultimate 

destination.  Several airlines may conduct hubbing operations at an airport. 
 

Hush House  See Ground Run-up Enclosure.  
 
Infill – Urban development occurring on vacant lots in substantially developed 

areas.  May also include the redevelopment of areas to a greater density 
 

Instrument approach  A series of predetermined maneuvers for the orderly 

transfer of an aircraft under instrument flight conditions from the beginning of the 
initial approach to a landing, or to a point from which a landing may be made 

visually. 
 

Instrument Flight Rules (IFR)  That portion of the Code of Federal Regulations 

(14 CFR Part 91) specifying the procedures to be used by aircraft during flight in 
Instrument Meteorological Conditions (IMC).  These procedures may also be used 

under visual conditions and provide for positive control by ATC (see also VFR). 
 

Instrument Landing System (ILS)  An electronic system installed at some 

airports which helps to guide pilots to runways for landing during periods of limited 
visibility or adverse weather.  
 

Instrument Meteorological Conditions (IMC)  Weather conditions expressed 
in terms of visibility, distance from clouds, and cloud ceilings during which all 

aircraft are required to operate using instrument flight rules (IFR). 
 

Integrated Noise Model (INM)  A computer model developed, updated and 

maintained by the FAA to predict the noise exposure generated by aircraft 
operations at an airport. 
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Knots  Airspeed measured as the distance in nautical miles (6,076.1 feet) traveled 
in one hour.  (Approximately equal to 1.15 miles per hour.) 

 

Land use compatibility  The ability of land uses surrounding the airport to 
coexist with airport-related activities with minimum conflict. 

 

Landing and takeoff (LTO) cycle  The time that an aircraft is in operation at or 

near an airport.  An LTO cycle begins when an aircraft starts its final approach 
(arrival) and ends after the aircraft has made its climb-out (departure). 
 

Ldn  See DNL.  Ldn is used in place of DNL in mathematical equations only. 
 

Leq  Equivalent Sound Level.  The steady A-weighted sound level over any 
specified period of time (not necessarily 24 hours) that has the same acoustic 
energy as the fluctuating noise during that period (with no consideration of 

nighttime weighting).  It is a measure of cumulative acoustical energy.  Because 
the time interval may vary, it should be specified by a subscript (such as Leq8 for 
an 8-hour exposure to noise) or be clearly understood from the context.   

 

Local passenger  A passenger who either enters or exits a metropolitan area on 

flights serviced by the area’s airport.  A local passenger is the opposite of a 
connecting passenger. 
 

Localizer  The component of an ILS which provides lateral course guidance to the 
runway. 

 

Loudness  The subjective assessment of the intensity of sound. 
 

Mean sea level (MSL)  The average height of the surface of the sea for all stages 
of the tide; used as a reference for elevations.  Also called sea level datum. 
 

Merge – Combining noise events that exceed a given threshold level and occur 
within a selected period of time. 

 

Missed approach  A prescribed procedure to be followed by aircraft that cannot 
complete an attempted landing at an airport. 

 

Narrow-body aircraft  A commercial passenger jet having a single aisle and 

maximum of three seats on each side of the aisle.  Common narrow-body aircraft 
include A320, B717, B727, B737, B757, DC9, MD80, and MD90. 
 

National Airspace System (NAS)  The common network of U.S. airspace; air 
navigation facilities, equipment, services, airports, or landing areas; aeronautical 
charts, information, and services; rules, regulations, and procedures; technical 

information, manpower, and materials, all of which are used in aerial navigation. 
 

National Environmental Policy Act of 1969 (NEPA)  The original legislation 
establishing the environmental review process for proposed Federal actions. 
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Nautical mile  A measure of distance equal to one minute of arc on the earth’s 
surface (6,076.1 feet or 1,852 meters). 

 

NAVAIDs (Navigational Aids)  Any facility used by an aircraft for navigation. 
 

Navigational fix  A geographical position determined by reference to one or more 
radio navigational aids. 

 

Noise abatement  A measure or action that minimizes the amount of impact of 
noise on the environs of an airport.  Noise abatement measures include aircraft 

operating procedures and use or disuse of certain runways or flight tracks. 
 

Noise berm – A manmade earthen structure designed to interrupt the direct 
transmission of noise from a source to a noise-sensitive area. 
 

Noise contour map  A map representing average annual noise levels 
summarized by lines connecting points of equal noise exposure. 
 

Noise Compatibility Program (NCP)  Program developed in accordance with 
Part 150 guidance that contains provisions for the abatement of aircraft noise 

through aircraft operating procedures, air traffic control procedures, or airport 
facility modifications.  It also includes provisions for land use compatibility planning 
and may include actions to mitigate the impact of noise on incompatible land uses 

and recommendations for amending local land use controls to affect future land 
uses and development.  The program must contain provisions for updating and 

periodic revision. 
 

Noise Compatibility Study  The process, methods, and procedures provided in 

the Part 150 guidance to develop a Noise Compatibility Program, including the 
development of noise exposure maps, a noise compatibility program, and public 

participation.   
 

Noise Exposure Map (NEM)  A geographic depiction of an airport, its noise 

contours for existing conditions and as forecast for five years in the future, and 
surrounding area developed in accordance with 14 CFR Part 150 guidance.  

Documentation of the Noise Exposure Maps must include airport operating 
characteristics for existing conditions and all reasonable and foreseeable airport 
operating characteristics for the future condition. 

 

Nondirectional beacon (NDB)  A beacon transmitting nondirectional signals 
whereby the pilot of an aircraft equipped with direction finding equipment can 

determine his bearing to and from the station.  When the radio beacon is installed 
in conjunction with the ILS marker, it is normally called a compass locator. 

 

Nonprecision approach  A standard instrument approach procedure providing 
runway alignment but no glide slope or descent information. 

 
Operation – A takeoff or landing by an aircraft. 
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Outer fix  An air traffic control term for a point in the airspace from which aircraft 
are normally cleared to the approach fix or final approach course. 

 

Positive control  The separation of all air traffic within designated airspace as 
directed by air traffic controllers. 

 

Primary Commercial Service Airport  A commercial airport which enplanes 

0.01 percent or more of the total annual U.S. enplanements. 
 

Primary Runway  The runway on which the majority of operations take place.  

 

Profile  The position of the aircraft during an approach or departure in terms of 
altitude above the runway and distance from the runway end. 

 
Propagation – Sound propagation is the spreading or radiating of sound energy 

from the noise source.  It usually involves a reduction in sound energy with 
increased distance from the source.  Atmospheric conditions, terrain, natural 
objects, and manmade objects affect sound propagation. 

 

Public use airport  An airport open to public use without prior permission, and 

without restrictions within the physical capabilities of the facility.  It may or may 
not be publicly owned. 
 

Reliever airport  An airport which, when certain criteria are met, relieves the 
aeronautical demand on a nearby busier air carrier airport. 

 

Retrofitted aircraft  An aircraft originally certified as Stage 2 and has been 
modified (hushkitted) to meet Stage 3 requirements per 14 CFR Part 36.  

This includes both modification of engines or the replacement of engines to meet 
the Stage 3 standard. 

 

Run-up  A routine procedure for testing aircraft systems by running one or more 
engines at a high power setting.  Engine run-ups are normally conducted by airline 

maintenance personnel checking an engine or other on board systems following 
maintenance. 
 

Runway Protection Zone (RPZ)  An area, trapezoidal in shape and centered 
about the extended runway centerline, designated to enhance the safety of aircraft 

operations.  It begins 200 feet (60 meters) beyond the end of the area usable for 
takeoff or landing.  The RPZ dimensions are functions of the aircraft, type of 
operation and visibility minimums.  (Formerly known as the clear zone). 

 

Runway Safety Area (RSA)  A defined surface surrounding the runway prepared 

or suitable for reducing the risk or damage to airplanes in the event of an 
undershoot, overshoot, or excursion from the runway.  
 

Runway threshold  The beginning of that portion of the runway usable for 
landing. 
 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Glossary 

October 2013 Page 9 

Runway use program – A noise abatement runway selection plan crafted to 
further noise abatement efforts for communities around airports.  A runway 

selection plan is developed into a runway use program.  It typically applies to all 
turbojet aircraft 12,500 pounds or heavier.  Turbojet aircraft less than 12,500 

pounds are included only if the airport proprietor determines that the aircraft 
creates a noise problem.  These programs are coordinated with the FAA in 
accordance with FAA Order 8400.9, National Safety and Operational Criteria for 

Runway Use Programs. Typically runway use programs developed for noise 
abatement purposes are voluntarily implemented by Air Traffic Controllers when 

wind, weather, and operating conditions allow.  
 
Single event – One noise event.  For many kinds of analysis, the sound from 

single events is expressed using the Sound Exposure Level (SEL) metric.   
 

Sound  Sound is the result of vibration in the air.  The vibration produces 
alternating bands of relatively dense and sparse particles of air, spreading outward 
from the source in the same way as ripples after a stone is thrown into a body of 

water.  The result of the movement is fluctuation in the normal atmospheric 
pressure or sound waves. 

 

Sound exposure level (SEL)  A standardized measure of a single sound event, 
expressed in A-weighted decibels, that takes into account all sound above a 

specified threshold set at least 10 decibels below the maximum level.  All sound 
energy in the event is integrated over one second.    

 

Special Use Airspace  Airspace of defined dimensions identified by an area on 
the earth’s surface wherein activities must be confined because of their nature 

and/or wherein limitations may be imposed upon aircraft operations, which are not 
part of those activities. 

 

Stage 2 aircraft  Aircraft that meet the noise levels prescribed by 14 CFR Part 
36, which is less stringent than those, established for the quieter Stage 3 

designation.  The Airport Noise and Capacity Act required the phase-out of all Stage 
2 aircraft over 75,000 pounds by December 31, 1999, with the potential for case-
by-case exceptions through the year 2003. 

 

Stage 3 aircraft  Aircraft that meet the most stringent noise levels set in 14 CFR 

Part 36. 
 

Standard instrument departure procedure (SID)  A planned IFR air traffic 

control departure procedure published for pilot use in graphic and textual form.  
SIDs provide transition from the terminal to the en route air traffic control 

structure. 
 

Standard terminal arrival route (STAR)  A planned IFR air traffic control arrival 

procedure published for pilot use in graphic and textual form.  STARs provide 
transition from the en route air traffic control structure to an outer fix or an 
instrument approach fix in the terminal area. 
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Statute mile  A measure of distance equal to 5,280 feet. 
 

TACAN  Tactical Air Navigation.  A navigational system used by the military.  
TACAN provides both azimuth and distance information to a receiver on board an 
aircraft. 

 

Terminal Radar Approach Control (TRACON)  An FAA Air Traffic Control 

Facility which uses radar and two-way communication to provide separation of air 
traffic within a specified geographic area in the vicinity of one or more airports. 
 

Terminal Radar Service Area (TRSA) – Airspace surrounding certain airports 
where ATC provides radar vectoring, sequencing, and separation on a full-time 

basis for all IFR and participating VFR aircraft.  
 

Through passenger  An airline passenger who arrives at an airport and departs 

without deplaning the aircraft. 
 

Time Above (TA)  The amount of time that sound exceeds a given decibel level 
during a 24-hour period (e.g., time in minutes that the sound level is above 75 dBA 
which would be expressed as TA75). 

 
Traffic pattern – The traffic flow for aircraft landing and departing at an airport.  

Typical components of the traffic pattern include:  upwind leg, crosswind leg, 
downwind leg, base leg, and final approach. 
 

UNICOM – A nongovernment communication facility, which may provide airport 
information at certain airports.  Aeronautical charts and publications show the 

locations and frequencies of UNICOMs. 
 
Upwind Leg – A flight path parallel to the approach runway in the direction of 

approach. 
 

Vector  Compass heading instructions issued by ATC in providing navigational 
guidance by radar. 
 

Very High Frequency Omnidirectional Range (VOR) Station  A ground-based 
radio navigation aid transmitting signals in all directions.  A VOR provides azimuth 
guidance to pilots by reception of electronic signals.   

 
Very High Frequency Omnidirectional Range Station with Tactical Air 

Navigation (VORTAC) - A navigational aid providing VOR azimuth and TACAN 
distance measuring equipment (DME) at one site. 
 

Visual approach  An approach conducted on an IFR flight plan, which authorizes 
the pilot to proceed visually and clear of clouds to the airport.   
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Visual approach slope indicator (VASI)  A visual aid to final approach to the 
runway threshold, consisting of two wing bars of lights on either side of the runway.  

Each bar produces a split beam of light – the upper segment is white, the lower is 
red.   

 

Visual flight rules (VFR)  Rules and procedures specified in 14 CFR 91 for 
aircraft operations under visual conditions.  Aircraft operations under VFR are not 

generally under positive control by ATC.  The term VFR is also used in the United 
States to indicate weather conditions that are equal to or greater than minimum 
VFR requirements.  In addition, it is used by pilots and controllers to indicate a type 

of flight plan. 
 

Visual meteorological conditions (VMC)  Weather conditions expressed in 
terms of visibility, distance from cloud, and cloud ceiling equal to or greater than 
those specified in 14 CFR 91.155 for aircraft operations under Visual Flight Rules 

(VFR). 
 

Wide-body aircraft - A commercial jet with a wingspan generally greater than 155 
feet and, in passenger configuration, having two aisles with 8 to 11 seats across in 
a row.  Common wide-body aircraft include the A300, A310, A330, A340, B747, 

B767, B777, DC-10, and MD-11. 
 

Yearly Day-Night Average Sound Level – see DNL 
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ACRONYMS 
 

AAAE American Association of Airport Executives 
AADT Average Annual Daily Traffic 

AC Advisory Circular 
ADT Airspace Design Tool 
AFB Air Force Base 

AFE Above Field Elevation 
AGL Above Ground Level 

AIM Aeronautical Information Manual 
AIP Airport Improvement Program 
ALP Airport Layout Plan 

ALPA Airline Pilots Association 
ALS Approach Light Systems 

ALSF-2 Approach Light System with Sequenced Flashing Lights 
ANCA Airport Noise and Capacity Act of 1990 
ANMS Airport Noise Monitoring System 

APO Aviation Policy, Planning, and Environment (FAA Office of) 
APU Auxiliary Power Unit 

ARC Airport Reference Code 
ARFF Aircraft Rescue and Fire Fighting 
ARTCC Air Route Traffic Control Center 

ARTS Automated Radar Terminal System 
ASNA Aviation Safety and Noise Abatement Act of 1979 

ASR Airport Surveillance Radar 
AST Advanced Subsonic Transport 
ASV Annual Service Volume 

ATA Air Transport Association 
ATADS Air Traffic Activity Data System 

ATC Air Traffic Control 
ATCA Air Traffic Control Association 
ATCT Air Traffic Control Tower (or Airport Traffic Control Tower) 

ATO Air Traffic Organization 
ATS Air Traffic Service 

BMP Best Management Practices 
BRL Building Restriction Line 
CAEP Committee on Aviation Environmental Protection 

CATX Categorical Exclusion 
CBD Central Business District 

CDA Continuous Descent Approach 
CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 
CIP Capital Improvement Plan 
CNEL Community Noise Equivalency Level 

dB Decibel 
dBA A-weighted decibel 

DME Distance Measuring Equipment 
DNL Day-Night Average Sound Level 
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DOD Department of Defense 
DOT Department of Transportation 

DP Departure Procedures 
EA Environmental Assessment 

EIS Environmental Impact Statement 
EO Executive Order 
EPA Environmental Protection Agency 

EPNDB Effective Perceived Noise Level 
FAA Federal Aviation Administration 

FBO Fixed-Base Operator 
FDC Flight Data Center 
FEIS Final Environmental Impact Statement 

FEMA Federal Emergency Management Agency 
FHWA Federal Highway Administration 

FICAN Federal Interagency Committee on Aviation Noise 
FICON Federal Interagency Committee on Noise 
FICUN Federal Interagency Committee on Urban Noise 

FMS Flight Management System 
FONSI Finding of No Significant Impact 

GA General Aviation 
GIS Geographic Information Systems 

GP General Planned Development District 
GPS Global Positioning System 
GPU Ground Power Unit 

GRE Ground Run-Up Enclosure 
GS Glide Slope 

GSE Ground Support Equipment 
HIRL High Intensity Runway Lights 
HUD U.S. Department of Housing and Urban Development 

Hz Hertz 
ICAO International Civil Aviation Organization 

IFR Instrument Flight Rules 
ILS Instrument Landing System 
IMC Instrument Meteorological Conditions 

INM Integrated Noise Model 
LAAS Local Area Augmentation Systems 

LAHSO Land and Hold Short 
Lavg Average Noise Level 
LDA Localizer-Type Directional Aid 

LDC Land Development Code 
Ldn See DNL 

Leq Equivalent Sound Level 
Lmax Maximum Noise Level 
LSP Land Sales Proceeds 

LTO Landing and Takeoff Cycle 
LUMM Land Use Management Measure 

MALS Medium Intensity Approach Light System 
MALSR Medium Intensity Approach Lighting System with Runway Alignment 

Indicator Lights 
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MIRL Medium Intensity Runway Lights 
MLS Microwave Landing System 

MOA Memorandum of Agreement 
MPO Metropolitan Planning Organization 

MSL Mean Sea Level 
NA Noise Abatement 
NADP Noise Abatement Departure Profiles 

NAM Noise Abatement Measure 
NAS National Airspace System 

NASA National Aeronautics and Space Administration 
NATCA National Air Traffic Controllers Association 
NAVAIDS Navigational Aids 

NCP Noise Compatibility Program 
NDB Non-directional Beacon 

NEA Number of Events Above 
NEM Noise Exposure Map 
NEPA National Environmental Policy Act of 1969 

NLR Noise Level Reduction 
NM Nautical Miles 

NMS Noise Monitoring System 
NOTAM Notice to Airmen 

NRHP National Register of Historic Places 
NST Noise Screening Tool 
O&D Origin & Destination (passengers) 

OAG Official Airline Guide 
OM Outer Marker 

OPD Optimized Profile Descent 
PAPI Precision Approach Path Indicator 
PCA Point of Closest Approach 

PFC Passenger Facility Charges 
PGL Program Guidance Letters 

PMM Program Management Measure 
PRM Precision Runway Monitor 
QA/QC  Quality Assurance/Quality Control 

QAT Quiet Aircraft Technology 
QC Quota Count 

RAILS  Runway Alignment Indicator Lights 
RCLS Runway Centerline Light System 
REIL Runway End Identifier Lights 

RJ Regional Jet 
RMS Remote Monitoring Site 

RNAV Area Navigation 
RNP Required Navigation Performance 
ROA Record of Approval (issued by FAA on a Part 150 Noise Compatibility 

Program) 
ROD Record of Decision (issued by FAA on an EIS) 

RPZ Runway Protection Zone 
RSZ Runway Safety Zone (within the Pima County AEFZ) 
RSA Runway Safety Areas 
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SEA Seattle-Tacoma International Airport or Sea-Tac Airport 
SEL Sound Exposure Level 

SENEL Single Event Noise Exposure Level 
SID Standard Instrument Departure Procedure 

SPL Sound Pressure Level 
STAR Standard Terminal Arrival Route 
STARS Standard Terminal Automation Replacement System 

TA Time Above 
TA-65 Time Above 65 dB 

TACAN Tactical Air Navigation 
TAF Terminal Area Forecast (prepared by the FAA) 
TARGETS Terminal Area Route Generation, Evaluation and Traffic Simulation 

TDR Transfer of Development 
TEQ Equivalent Sound Level 

TRACON Terminal Radar Approach Control 
TRC Technical Review Committee 
TRSA Terminal Radar Service Area 

USACE U.S. Army Corps of Engineers 
USC U.S. Code 

USDOT U.S. Department of Transportation 
USEPA U.S. Environmental Protection Agency 

USPAP Uniform Standards of Professional Appraisal Practice 
VA U.S. Department of Veterans Affairs   
VASI Visual Approach Slope Indicator 

VFR Visual Flight Rules 
VHF Very High Frequency 

VMC Visual Meteorological Conditions 
VNAV Vertical Navigation 
VOR Very High Frequency Omnidirectional Radial Antenna 

VORTAC Very High Frequency Omnidirectional Range Station with Tactical Air 
Navigation 

WAAS Wide Area Augmentation Systems 
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CHAPTER ONE 
INVENTORY 

 

Seattle-Tacoma International Airport (Sea-Tac Airport) is the primary air 
transportation hub of Washington State and the Northwest United States.  
The Airport is located within King County and the City of SeaTac, approximately 

12 miles south of downtown Seattle and approximately 20 miles north of the City of 
Tacoma.  As of May 2012, Sea-Tac Airport was served by 25 commercial passenger 

airlines with scheduled passenger service.  There are also several scheduled 
all-cargo carriers serving Sea-Tac Airport.  Sea-Tac Airport provides non-stop air 
service to 71 cities within the United States and 17 additional cities worldwide.  

In terms of passenger activity, in 2011 Sea-Tac Airport was the 16th busiest airport 
in the United States and is the primary commercial service airport for the Pacific 

Northwest.  In terms of operations, it was the 23th busiest airport in the United 
States in 2011.  It is the only airport that provides primary scheduled commercial 
service in the Puget Sound Region.  The generalized location of Sea-Tac Airport is 

illustrated on Exhibit 1-1, Airport Location Map. 
 

Sea-Tac Airport is owned and operated by the Port of Seattle (Port), which is led by 
a five-member governing body called the Port of Seattle Commission (Commission).  
The Commission is elected at large to direct Port policy.  The Port district 

boundaries are contiguous with those of King County.  The Managing Director of the 
Aviation Division is responsible for the day-to-day operations of Sea-Tac Airport.  

While state enabling legislation provides the Port with a broad range of municipal 
powers over Sea-Tac Airport property and operations, the Port does not have 
jurisdiction over land use and zoning requirements to ensure compatible 

development in the noise-affected areas around Sea-Tac Airport.  The Port, as 
operator of Sea-Tac Airport, has enacted a comprehensive program of noise 

abatement and mitigation measures through Port Commission Resolutions.  
These Resolutions are outlined in subsequent sections of this chapter. 
 

This 14 CFR Part I50 Study will evaluate traditional Part 150 elements and time 
frames, which generally includes evaluating aircraft noise exposure and noise 

abatement measures within the five-year time frame dictated by Title 14, Part 150  
of the Code of Federal Regulations (14 CFR Part 150).   
 

1.1 14 CFR PART 150 
 
Part 150 is a section of the Code of Federal Regulations (CFR) that sets forth rules 
and guidelines for airports desiring to undertake airport noise compatibility 

planning.  The regulations were promulgated by the Federal Aviation Administration 
(FAA) pursuant to the Aviation Safety and Noise Abatement Act (ASNA) of 1979, 

Public Law 96-193.  ASNA was enacted to “… provide and carry out noise 
compatibility programs, to improve assistance to assure continued safety in aviation 

and for other purposes.”  The FAA was vested with the authority to implement and  
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administer this act.  This legislation required the establishment of a single system 
for measuring aircraft noise, determining noise exposure, and identifying land uses, 

which are normally compatible with various noise exposure levels. 
 

Through 14 CFR Part 150, the FAA established regulations governing the technical 
aspects of aircraft noise analysis and the public participation process for airports 
choosing to prepare airport noise compatibility plans. 

 

1.1.1 PURPOSE OF CONDUCTING A PART 150 STUDY 
 
The purpose for conducting a Part 150 Study at an airport is to develop a balanced 

and cost-effective plan for reducing current noise impacts from an airport’s 
operations, where practical, and to limit additional impacts in the future.  
By following the process, the airport operator is assured of the FAA’s cooperation 

through the involvement of air traffic control professionals in the study and the 
FAA’s review of the recommended Noise Compatibility Program (NCP).  An airport 

with an FAA-approved NCP also becomes eligible for funding assistance for the 
implementation of measures in the NCP. 
 

Among the general goals and objectives addressed by a Part 150 Study are the 
following: 

 To reduce, where feasible, existing and forecasted noise levels over existing 
noise-sensitive land uses; 

 To reduce new noise-sensitive developments near the airport; 

 To mitigate, where feasible, adverse impacts in accordance with Federal 
guidelines; 

 To provide mitigation measures that are sensitive to the needs of the 
community and its stability; 

 To minimize the impact of mitigation measures on local tax bases; and  

 To be consistent, where feasible, with local land use planning and 
development policies. 

 
The previous Noise Compatibility Study for Sea-Tac Airport was approved by the 

FAA in June 2002.  The following describes the reasons for updating the 2002 
Part 150 Study.  The FAA also issued acceptance of the Existing 1998 and Future 
2004 Noise Exposure Maps (NEMs) prepared for that study. 

 Typically, airports revise their Noise Exposure Maps (NEMs) and NCP every 
five years. 

 Since the 2002 Part 150 Study, the third parallel runway (designated Runway 
16R/34L) was opened (in November 2008).  

 Through the Record of Decision (ROD) issued by the FAA for the third runway 

at Sea-Tac Airport, the Port committed to additional noise evaluations after 
the opening of the runway. 
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1.1.2 PART 150 PLANNING PROCESS 
 
The Part 150 planning process involves the methods and procedures an airport 
operator must follow when preparing NEMs and developing an NCP.  The decision to 

undertake noise compatibility planning is entirely voluntary on the part of the 
airport operator.  If an airport operator chooses to prepare an NCP, the FAA will 

provide funding assistance to conduct the study if the operator follows the 
regulations of 14 CFR Part 150.  As a further encouragement to undertake noise 
compatibility planning, an airport operator becomes eligible to apply for Federal 

funding assistance for the implementation of measures in an FAA-approved NCP.  
See Exhibit 1-2, Noise Compatibility Planning Process, for a flowchart showing 

the planning process. 
 
A Part 150 Study involves six major steps: 

 Data collection, including existing land use patterns, existing aircraft 
operations from radar data and other sources, and forecast development; 

 Definition of existing and future noise exposure patterns and preparation of 
NEMs; 

 Evaluation of alternative measures for abating noise, including noise 

abatement, land use mitigation, and program management measures; 

 Development of a NCP including an implementation and monitoring plan;  

 Conducting public consultation, including publishing a draft report and 
holding a public hearing; and 

 FAA review and approval of the recommended NCP, including the analysis of 

alternatives, the compatibility plan, and the implementation and monitoring 
plan. 

 
The Part 150 Study process is designed to identify noise incompatibilities 
surrounding an airport, and to recommend measures to both correct existing 

incompatibilities and to prevent future incompatibilities.  For Part 150 Study 
purposes, noise incompatibilities are generally defined as residences or public use 

noise-sensitive facilities (churches, schools, libraries, nursing homes, and hospitals) 
within the Day-Night Average Sound Level (DNL) 65 dBA noise contour.   

 
The process to update the 2002 NCP was designed to accomplish two goals:   

 Update the status of the measures included in the 2002 NCP 

− Each previously approved measure was evaluated to determine if it should 
be continued, withdrawn, or modified, based on operational and land use 

changes that have occurred since the completion of the 2002 NCP.   

 Identify, analyze, and recommend new measures 

− Potential new noise abatement, land use compatibility, and program 

management measures were evaluated, based on the existing conditions 
at Sea-Tac Airport and conditions expected to occur within the next five 

years.   



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter One – Inventory 

October 2013 Page 1-6 

The planning process has both technical and procedural components.  The first 
component involves the preparation of NEMs, which requires the use of specific 

technical criteria and methods to complete analyses of aircraft noise exposure, 
potential noise abatement, and land use mitigation measures.  NEMs show the 

official noise contours for an airport and are prepared for existing conditions and for 
five years in the future.  For this Part 150 Study, 2013 is the existing year and 
2018 is the future year.  The NEMs must be prepared according to 14 CFR Part 150 

guidelines with regard to methodology, noise metrics, identification of incompatible 
land uses, and public participation.  More detailed information regarding the NEM 

process is included in Section 1.1.3 of this chapter. 
 
The second component of the planning process involves the development of an 

NCP.  The NCP sets forth measures intended to mitigate the impacts of significant 
noise exposure on residential areas near an airport, and to limit, to the extent 

possible, the introduction of new incompatible land uses into locations exposed to 
significant noise levels.  Per 14 CFR Part 150, all land uses are considered 
compatible with aircraft noise below DNL 65 dBA.  Noise sensitive land uses, 

defined as residential, schools, churches, hospitals, and nursing homes, are 
considered incompatible at or above DNL 65 dBA without mitigation.   

 
Part 150 regulations require that potentially affected airport users, local 

governments, and the public be consulted during the study, with the process 
culminating in the opportunity for a public hearing on the recommended NCP.  
More detailed information regarding the NCP process is included in Section 1.1.4 

of this chapter.  Information regarding the public participation component of this 
Study is included in Section 1.1.5 of this chapter and Chapter Seven, 

Consultation. 
 

1.1.3 NOISE EXPOSURE MAPS (NEMs) 
 
The NEM component of a Part 150 Study presents airport noise exposure contours 

for the existing condition and a forecast condition five years from the date of 
submission of the maps for FAA review.  The current year NEM is dated 2013 and is 

representative of 2013 conditions at Sea-Tac Airport.  The data collection and 
analysis for this Part 150 Study Update began in 2008 and continued through May 
2012.  The total annual operations on which the Existing (2013) NEM is based 

is 313,352.  The future year NEM is dated 2018 because it is five years from the 
date of submission. 

 
The 2018 NEM is representative of future conditions forecasted at the Sea-Tac 
Airport.  The NEM noise contours are superimposed on a land use map to show 

areas of incompatible land use.  (Per 14 CFR Part 150, incompatible land uses are 
defined as residences, schools, churches, nursing homes, hospitals, and libraries.)  

Chapter Three, Noise Analysis, contains detailed information on the inputs and 
methodology for preparing the noise exposure contours.  The official (full-size 
printed) NEMs are located at the back of the printed version of this document.  

Small-scale representations of the official NEMs are located at the front of this 
document with the NEM and NCP checklist. 
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14 CFR Part 150 requires the use of standard methodologies and metrics for 
analyzing and describing noise.  It also establishes guidelines for the identification 

of land uses that are incompatible with noise of different levels.  Section 150.21(d) 
of 14 CFR Part 150 states that airport proprietors are required to update NEMs 

when changes in the operation of the airport would create any new, substantial 
incompatible use.  This is considered to be an increase or decrease in DNL noise 
levels of 1.5 decibels (dB) over incompatible land uses when the aircraft noise level 

exceeds DNL 65 dBA.  Of course, the airport operator may update the NEMs at any 
time based on their own needs and concerns.   

 
Congress has provided airport proprietors that prepare, submit, and publish FAA 
accepted NEMs with protection from liability for claims based on noise allegedly 

attributable to the airport.  See ASNA, 49 U.S.C. §47506 (limitations on recovering 
damages for noise).   

 
The FAA has defined “significant” for purposes of ASNA’s safe harbor from liability 
for airport noise claims to mean a change in one of the four specified factors that 

results in an increase at a particular property in the yearly day-night average sound 
level of 1.5 dB DNL or greater.  14 C.F.R. Part 150, Section 150.21(d), (g).  Under 

ASNA, the person asserting the claim must prove this increase as to the allegedly 
affected property.  FAA officials consider the term “area surrounding an airport” to 

mean an area within the DNL 65 dBA contour shown on the NEM.  See 14 CFR Part 
150, Section 150.21(b), (d), (f), and (g).  Sea-Tac Airport has previously published 
FAA-accepted NEMs in July 1993 and December 2001 and will publish new NEMs in 

a newspaper of general circulation at the conclusion of this study.   
 

An acceptance of the NEMs by the FAA is required before the FAA will approve an 
NCP for the airport.   
 

1.1.4 NOISE COMPATIBILITY PROGRAM (NCP) 
 

An NCP includes provisions for the abatement of aircraft noise through aircraft 
operating procedures, air traffic control procedures, or airport facility modifications.  

It also includes provisions for land use compatibility planning and may include 
actions to mitigate the impact of noise on incompatible land uses.  Chapter Six, 
Noise Compatibility Program, includes detailed information for the Sea-Tac 

Airport NCP recommendations.  The NCP must also contain provisions for updating 
and periodic revision. 

 
14 CFR Part 150 establishes procedures and criteria for FAA evaluation of the NCP.  
Two criteria are of particular importance:  the airport proprietor may not take any 

action that imposes an undue burden on interstate or foreign commerce; nor may 
the proprietor unjustly discriminate between different categories of airport users. 

 
The FAA also reviews changes in flight procedures proposed for noise abatement for 
potential effects on flight safety, safe and efficient use of the navigable airspace, 

management and control of the national airspace and traffic control systems, 
security and national defense, and compliance with applicable laws and regulations.  

Because the FAA has the ultimate authority over air traffic control and flight 
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procedures related to air traffic control requirements, any measures relating to 
these subjects that are recommended in an NCP must be explicitly approved by the 

FAA and may not be implemented unilaterally by the airport proprietor. 
 

The FAA reviews the NCP and may approve or disapprove each measure on its 
merits and adherence to the national aviation policy.  The approval or disapproval 
of each recommended measure is documented in the FAA Record of Approval 

(ROA).  Additionally measures that require FAA action prior to implementation must 
be environmentally reviewed per the National Environmental Policy Act (NEPA) and 

measures that may affect safety must undergo a safety assessment per FAA Order 
5200.11, FAA Airports Safety Management System.   Following these steps, the FAA 
is able to participate in actions over which it has primary implementation 

responsibility (e.g., air traffic modifications).  With an approved NCP, an airport 
proprietor becomes eligible for Federal funding to implement the eligible items of 

the program.  Approval by the FAA does not, however, commit the Agency to either 
a specific schedule of implementation or guarantee the allocation of Federal funds 
for implementation of any measure. 

 
The culmination of a Part 150 Study is the development of NCP measures intended 

to reduce the impact of aircraft noise.  Typically, recommended NCP measures fall 
into three categories: 

1. Abatement measures – these measures are applied at the airfield or to 
aircraft operations and include changes in runway use or changes in 
flight-track location. 

2. Mitigation measures – these measures are applied to land use to  and can 
be further classified into two types: 

 Preventive measures – land use control measures to prevent the new 
noise-sensitive land uses from occurring in the existing and future airport 
noise contours; such measures include compatible land use zoning or 

noise overlay zoning within off-airport noise exposure areas. 

 Corrective (Remedial) measures – mitigation measures applied to 

existing incompatible land uses; such measures include acquisition or 
sound insulation of noise-sensitive property.  (Noise-sensitive property is 
defined as houses, schools, churches, nursing homes, hospitals, and 

libraries.) 

3. Program Management measures – address administrative and 

management actions to enhance the program. 
 

1.1.5 PUBLIC INVOLVEMENT 
 
As discussed previously, a key element in the Part 150 process is public 

involvement, which is designed to inform and gather input from the public 
regarding the data and findings of the Part 150 Study.  Additional information on 

the public involvement process is included in Chapter Seven of this document.   
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1.2 AIRPORT PHYSICAL FACILITIES 
 
Sea-Tac Airport currently consists of three parallel runways: Runways 16L/34R, 

16C/34C, and 16R/34L.  Runway 16L/34R is the longest runway on the airfield, at 
11,901 feet in length and 150 feet in width.  Runway 16C/34C is 800 feet to the 
west of Runway 16L/34R and is 9,426 feet in length and 150 feet in width.  

Runway 16R/34L is approximately 1,700 feet to the west of Runway 16C/34C and is 
8,500 feet in length and 150 feet wide.  There are instrument approaches installed 

on all six runway ends.  There are dual parallel taxiways to the east of Runway 
16L/34R, west of the terminal, Taxiway A and Taxiway B.  Taxiway B extends the 
full length of Runway 16L/34R, while Taxiway A ends approximately 1,200 feet 

short of the south end the runway (Runway 34R).  There is a full-length parallel 
taxiway (Taxiway T) between Runway 16C/34C and Runway 16R/34L.  A series of 

high-speed taxiway exits connects the runways and the ramp areas.  Aircraft using 
Runway 16C/34C must cross Runway 16L/34R and aircraft using Runway 16R/34L 
must cross both other runways in either an approach or departure operation.  

 
Most ancillary landside facilities are located on the east side of Sea-Tac Airport, with 

the passenger terminal complex located approximately to the center and east of 
Runway 16L/34R.  Existing cargo and other support facilities are located north of 
the terminal.  The terminal itself consists of one main central terminal building with 

four attached concourses, designated A, B, C, and D.  There are two satellite 
concourses, referred to as the north and south satellites.  The existing facilities at 

Sea-Tac Airport are graphically presented in Exhibit 1-3, Existing Airport 
Layout. 

 
Major ground access to/from Sea-Tac Airport is provided by International Boulevard 
(Highway 99) or State Highway 518 from the north.  State Highway 518 connects 

to Interstates 5 and 405 and State Route 509.  Sea-Tac Airport is connected to the 
Sound Transit Link light rail via the SeaTac / Airport Station, which is connected to 

the fourth floor of the Airport Garage.  King County Metro Transit and Sound Transit 
provide bus service to and from Sea-Tac Airport. 
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1.3 AIR TRAFFIC OPERATIONS ACTIVITY 
 
Like many airports nationwide, Sea-Tac Airport has seen a decrease in total 

operations over the past several years.  As shown in the Table 1-1, Summary of 
Historical Operations, 1999-2011, total operations (an operation is either a 
takeoff or a landing) have decreased from 433,646 in 1999 to 313,954 in 2010; 

however, total operations increased slightly to 314,944 in 2011.  
 

In terms of overall operations, Sea-Tac Airport was the 25th busiest airport in the 
United States in 2010.  The airlines with the largest percentage of overall landings 
at Sea-Tac Airport during 2010 were: Alaska (29.3%), Horizon (25.0%), Southwest 

(9.1%), United (7.7% including United Express/Skywest), Delta (7.0%), American 
(3.1%), Continental (2.9%), US Airways (2.3%) and Virgin America (1.8%).  

The remainder of the airlines accounted for 11.7 percent of overall landings in 
2011. 
 

The aircraft that accounted for greatest number of operations at Sea-Tac Airport in 
2011 were: Boeing 737 models (45.8%), de Havilland Dash 8 (25.5%), Airbus 

A320 Series (7.5%), Boeing 757 (5.6%), Embraer EMB-120 (2.0%), Bombardier 
CRJ-700 (1.9%), Boeing 767 (1.7%), Airbus A319 (1.4%), and Airbus A330 
(1.2%).  All other aircraft types comprised the remaining 7.5 percent of operations. 

 

Table 1-1 

SUMMARY OF HISTORICAL OPERATIONS, 1999-2011 

Seattle-Tacoma International Airport 
 

YEAR 
AIR 

CARRIER 
AIR TAXI 

GENERAL 

AVIATION 
MILITARY TOTAL 

1999 233,914 194,352 5,335 59 433,660 

2000 236,355 203,723 5,504 95 445,677 

2001 227,589 168,322 4,684 75 400,670 

2002 220,733 139,793 4,086 59 364,671 

2003 210,603 140,777 3,385 54 354,819 

2004 250,605 105,377 2,788 124 358,894 

2005 254,829 83,928 2,938 67 341,762 

2006 253,507 82,147 4,296 108 340,058 

2007 276,954 64,745 5,240 107 347,046 

2008 306,425 34,453 4,059 120 345,057 

2009 297,621 17,133 3,046 73 317,873 

2010 292,016 18,562 3,262 114 313,954 

2011 295,763 15,324 3,708 149 314,944 
 

Source:  Federal Aviation Administration, Air Traffic Activity Data System (ATADS), 2012. 
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Operations are further broken down by the time of day they occurred.  Based on a 
review of and radar data from February 2011 through January 2012, approximately 

86 percent of total operations occur between 7:00 a.m. and 10:00 p.m., as shown 
in Table 1-2, Summary of Operations by Time of Day (in Percent).  This ratio 

of daytime to nighttime operations is expected to continue at Sea-Tac Airport for 
the duration of the planning horizon of this Part 150 Study. 
 

Table 1-2 

SUMMARY OF OPERATIONS BY TIME OF DAY (IN PERCENT) 
Seattle-Tacoma International Airport 

 

TYPE OF AIRCRAFT 
DAYTIME  

(7:00 A.M. TO 9:59 P.M.) 

NIGHTTIME  

(10:00 P.M. TO 6:59 A.M.) 
Large Jet (Passenger) 84.6% 15.4% 

Commuter / General Aviation Jet 93.5% 6.5% 

All Cargo Jet 60.9% 39.1% 

Propeller Aircraft 89.3% 10.7% 

Total 85.9% 14.1% 
 

Source:  FAA Radar Data, Landrum & Brown analysis. 

 

In 2011, 32,823,220 total passengers were accommodated (enplaned and 
deplaned) at Sea-Tac Airport.  This compares to 31,553,166 total passengers in 
2010.  The 2011 passenger figures include 29,838,192 domestic passengers and 

2,985,028 international passengers.  The number of passengers at Sea-Tac Airport 
has increased since 2004 when there were 28,804,553 total passengers.  Sea-Tac 

Airport was ranked the 16th busiest airport in the United States for total passengers 
in 2011.  The total passengers that were accommodated at Sea-Tac Airport 
between 2004 and 2011 is shown in Table 1-3, Summary of Total Passengers. 

 
The domestic passenger market, which accounted for approximately 90.3 percent of 

the total scheduled seats in 2011, was dominated by the contiguous United States, 
which accounted for 88.1 percent of the domestic seats available (79.6% of all 
seats).  Alaska accounted for 8.4 percent of domestic seats (7.6 % of total seats) 

and Hawaii accounted for the remaining 3.5 percent of the domestic seats 
(3.1 percent of total seats).  The top five domestic destination markets in terms of 

available seats were the San Francisco Bay Area (10.5%), the Los Angeles Area 
(10.0%), Anchorage, (45.4%), Chicago (5.0%) and Denver (4.9%).   
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Table 1-3 
SUMMARY OF TOTAL PASSENGERS 

Seattle-Tacoma International Airport 
 

YEAR 
DOMESTIC 

PASSENGERS 

INTERNATIONAL 

PASSENGERS 

TOTAL 

PASSENGERS 
2004 26,368,448 2,436,106 28,804,554 

2005 26,817,991 2,471,035 29,289,026 

2006 27,517,599 2,478,825 29,996,424 

2007 28,585,819 2,710,003 31,295,822 

2008 29,274,094 2,922,434 32,196,528 

2009 28,593,782 2,633,730 31,227,512 

2010 28,745,014 2,808,152 31,553,166 

2011 29,838,192 2,985,028 32,823,220 
 

Note:  Includes enplaned and deplaned passengers. 

Source:  Port of Seattle, 2012. 

 

The international passenger market, which accounted for 9.1 percent of the total 
passengers at Sea-Tac Airport in 2011, was divided between Canada (3.0%), Asia 
(3.1%), Europe (2.4%), and Mexico (0.6%).  The top five international destination 

markets were Vancouver, British Columbia (1.4%); Tokyo, Japan (1.1%:); Seoul, 
South Korea (0.9%); Victoria, British Columbia (0.7%); and Amsterdam, 

Netherlands (0.7%). 
 
In 2011, Sea-Tac Airport provided for the transportation of 234,129 metric tons of 

cargo.  Approximately 65.0 percent of this cargo, 152,211 metric tons, was 
domestic freight, and approximately 35.0 percent, 81,918 metric tons, was 

international freight.  Federal Express accounted for 40.8 percent of all the air 
freight, Alaska Airlines accounted for 10.5 percent, Delta Airlines handled 
10.1 percent, Korean Air accounted for 5.0 percent, and China Airlines accounted 

for 4.3 percent.  The remaining cargo airlines all account for less than four percent 
each.  Table 1-4, Summary of Total Cargo, shows the total cargo that was 

shipped to/from Sea-Tac Airport between 2004 and 2011. 
 

Table 1-4 

SUMMARY OF TOTAL CARGO 

Seattle-Tacoma International Airport 
 

YEAR 
TOTAL CARGO IN 

METRIC TONS 
2004 347,517 

2005 338,590 

2006 341,981 

2007 319,013 

2008 290,768 

2009 270,142 

2010 283,425 

2011 279,625 
 

Source:  Port of Seattle, 2012. 
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1.4 AIRSPACE/AIR TRAFFIC CONTROL 
 
The FAA is responsible for the safe and efficient use of the national air space.  

This airspace is divided into three specific types; enroute, terminal, and tower, 
within which air traffic controllers work to maintain separation between airborne 
aircraft.  When an aircraft departs an airport, it is located in the airspace being 

handled by air traffic controllers working in an airport traffic control tower (ATCT).  
ATCT facilities control aircraft on the ground and within that airport’s airspace.  

 
Upon departure, when the aircraft is approximately one mile away from the airport, 
the aircraft is handed off to controllers working the Terminal Radar Approach 

Control Facility (TRACON).  These controllers are responsible for the airspace 
extending out approximately 25 to 30 miles from the airport in all directions.  

TRACON facilities sequence and separate aircraft as they approach or depart the 
facility’s airspace. 
 

Once a departing aircraft exits TRACON airspace, it then enters the third type of 
airspace and becomes the responsibility of enroute controllers working in an Air 

Route Traffic Control Center (ARTCC).  The enroute controllers retain control and 
continue to sequence and ensure separation of aircraft until the aircraft nears its 
intended destination.  The Seattle ARTCC provides enroute control of the state of 

Washington and part of California, Idaho, Nevada, and Oregon.  The air-traffic 
control process is then reversed for approaches.     

 
At Sea-Tac Airport, the Seattle TRACON facility is located on the west side of the 

Airport and the ATCT is located on the north end of the airfield.  There are several 
airports located in the Seattle area that are under the control of Seattle TRACON.  
Although Sea-Tac Airport accounts for a significant percentage of all area aircraft 

operations, the cumulative number of aircraft operations at the other airports also 
adds a significant workload for controllers at the Seattle TRACON.  There are also 

other general aviation airports without operational control towers or published 
instrument procedures that contribute to the total number of area-wide aircraft 
operations.  While aircraft using these other general aviation airports operate under 

visual flight rules (VFR), they must utilize the Seattle terminal airspace, and aircraft 
using Sea-Tac Airport must be separated from them.  Seattle TRACON provides full 

arrival and departure services for Sea-Tac Airport, as well as the following airports:  

 King County International Airport/Boeing Field (BFI),  

 Gray Army Air Field (GRF)/McChord Air Force Base (TCM),  

 Olympia Regional Airport (OLM),  

 Renton Municipal Airport (RNT),  

 Tacoma Narrows Airport (TIW),  

 Bremerton National Airport (PWT), 

 Auburn Municipal Airport (S50), 

 Shelton/Sanderson Field (SHN), and  

 Snohomish County Airport (Paine Field) (PAE). 
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Sea-Tac Airport has a 24-hour, continuously operating ATCT that has a designated 
Airport Traffic Area (ATA).  Aircraft which operate within an ATA must be in contact, 

at all times, with the tower controllers, especially to receive approval for take-offs 
and landings.  Standard ATAs are designated to include all airspace within five miles 

of an airport from the surface of the ground up to (but not including) 3,000 feet.  
Because of its proximity to other airports in the area, especially BFI, the Sea-Tac 
ATA is not completely circular.  Airspace operational activities are explained in 

greater detail in the following paragraphs. 
 

1.4.1 AIR SPACE CONFIGURATION 
 

The Seattle TRACON area airspace is shown in Exhibit 1-4, Airspace Summary.    
The Seattle ARTCC provides Air Traffic Control (ATC) services to aircraft between 
TRACON areas.  The Seattle TRACON provides approach/departure control services 

within its delegated airspace.  Seven of the busiest airports within the Seattle 
TRACON's airspace have ATCTs or "towers."  These towers provide control within 

the TRACON's airspace.  These seven airports are: BFI, GRF, OLM, RNT, SEA, TIW, 
and Snohomish County Airport/Paine Field (PAE). 
 

The ARTCC and TRACON provide control primarily to aircraft operating under 
instrument flight rules (IFR).  In addition, TRACON provides control or service to 

aircraft operating under VFR within the Seattle Class B Airspace, (Formerly TCA).  
An ATC clearance and control is mandatory for VFR aircraft operating within Class B 
airspace.  The Seattle Class B Airspace Area is depicted on Exhibit 1-4. 

 
All aircraft, both IFR and VFR, in Class B airspace are subject to positive control 

from ATC. Class B airspace exists at 29 high-density airports in the United States as 
a means of managing air traffic activity around the airport. It is designed to 
regulate the flow of air traffic above, around, and below the arrival and departure 

routes used by air carrier aircraft at major airports. Class B airspace generally 
includes all airspace from an airport’s established elevation up to 12,000 feet MSL, 

and, at varying altitudes, out to a distance of about 30 nautical miles from the 
center of the airport. Aircraft operating in Class B airspace must have specific radio 

and navigation equipment, including an altitude encoding transponder, and must 
obtain ATC clearance. 
 

Published instrument approach procedures exist for seven airports within the 
Seattle TRACON airspace as listed in Table 1-5, Published IFR Approach 

Procedures At Nearby Airports.  Table 1-5 differentiates between precision and 
non-precision approaches.  A precision approach, by definition, provides electronic 
vertical guidance to the pilot as well as horizontal (azimuth) guidance.  A non-

precision approach provides horizontal guidance only.  Generally the azimuth 
guidance for a precision approach is more precise.  For an Instrument Landing 

System (ILS) approach procedure, a localizer transmitter provides the azimuth 
guidance and a glide-slope transmitter provides the vertical guidance. 
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Table 1-5 
PUBLISHED IFR APPROACH PROCEDURES AT NEARBY AIRPORTS 

Seattle-Tacoma International Airport 
 

AIRPORT RUNWAY(S) PROCEDURE 

Bremerton National Airport (PWT) 

19 ILS or LOC 

01 RNAV (GPS) 

19 RNAV (GPS) 

01 NDB 

Gray Army Air Field (GRF)/McChord Air Force Base (TCM) 

16 ILS or LOC 

34 ILS or LOC 

34 ILS 

16 TACAN 

34 TACAN 

King County International Airport/Boeing Field (BFI) 

31L ILS or LOC 

13R ILS RWY 

13R RNAV (GPS) 

13R RNAV (RNP) 

13R LOC/DME 

Olympia Regional Airport (OLM) 

17 ILS or LOC 

17 RNAV (GPS) 

35 RNAV (GPS) 

35 VOR/DME 

Renton Municipal Airport (RNT) 
16 RNAV (GPS) 

16 NDB 

Sea-Tac Airport (SAE) 

16L/C/R ILS or LOC 

34L/C/R ILS or LOC 

16R ILS (SA CAT I) 

34L/C/R ILS (CAT II) 

16L/C/R ILS (CAT II) 

16L/C/R ILS (CAT III) 

16L/C/R RNAV (GPS) 

34L/C/R RNAV (GPS) 

16L/C VOR/DME 

34C VOR/DME 

Snohomish County Airport (Paine Field) (PAE) 

16R ILS OR LOC/DME 

16R ILS (SA CAT I) 

16R RNAV (GPS) 

34L RNAV (GPS) 

16R VOR/DME 

Tacoma Narrows Airport (TIW) 

17 ILS RWY 

17 RNAV (GPS) 

35 RNAV (GPS) 

35 NDB 
 

Abbreviations: DME=Distance Measuring Equipment; GPS=Global Positioning System; ILS=Instrument 
Landing System; LOC=Localizer; NDB=Nondirectional (radio) Beacon; RNAV=Area Navigation; 

RNP=Required Navigation Performance; TACAN=Tactical Air Navigation; VOR=Very High Frequency 

Omnidirectional Range.  
Source:  AirNav, 2013. 
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1.4.2 AIRSPACE USAGE 
 
All aircraft flights are governed by either VFR or IFR.  Definitions are contained in 
14 CFR Part 91 and summarized below.  The basic difference between VFR and IFR 

is that the pilot maintains spatial orientation of an aircraft by reference to the 
earth's surface for VFR and by reference to aircraft instruments for IFR.  Under IFR 

rules, a pilot can operate in poor visibility conditions within controlled airspace.  
Flight under VFR rules requires good visibility and maintenance of specified 
distances from clouds.   

 
With the opening of Runway 16R/34L, during low visibility conditions, Sea-Tac 

Airport is restricted to dual arrival streams to Runways 16L/34R and 16R/34L.  
This is because of the proximity of the parallel runways.  FAA Air Traffic Control 
guidelines require a separation of at least 2,500 feet for dual parallel approaches, 

which is the separation of Runways 16L/34R and 16R/34L.  Sea-Tac Airport 
operates with a dual arrival stream approximately 44 percent of the time.   

 
The Seattle Terminal Airspace area includes nine IFR airports and approximately 
30 VFR airports.  Two of the IFR airports are military (McChord AFB and Gray AAF), 

and 10 of the VFR airports are private or restricted and generally are not available 
to the public. 

 

IFR Operations 
 
Air carrier and many turbojet general aviation and military aircraft operating to or 
from Sea-Tac Airport under IFR, are reassigned coded flight routes and procedures 

referred to as Standard Instrument Departures (SIDS) and Standard Terminal 
Arrival Routes (STARS).  These SID and STAR routes are depicted on Exhibit 1-5, 

Standard Instrument Departure and Arrival Routes – North Flow, for north 
flow and on Exhibit 1-6, Standard Instrument Departure and Arrival Routes 
– South Flow, for south flow.  These figures also depict arrival and departure 

gates.  Navigation of IFR aircraft within the Seattle TRACON airspace is generally 
provided by radar vectors to achieve efficient sequencing, spacing, and separation 

between aircraft.  Therefore, actual aircraft flight tracks, particularly closer in to the 
airport, will not conform exactly to the SIDS, and STARS depicted. 
 

In general, however, IFR arrival aircraft are cleared to Sea-Tac Airport by the 
Seattle ARTCC via these STARS while descending from enroute altitudes.  

These aircraft arrivals are "handed off' via radar from the Seattle ARTCC to the 
Seattle TRACON at various entry points, referred to as "gates".  In other words, 
there are established arrival routes that aircraft utilize and the pilots are in contact 

with different controllers as they approach Sea-Tac Airport. 
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In April 1990 the FAA standardized the air traffic patterns for jet aircraft flying in 
and out of Sea-Tac Airport.  The new air traffic plan, referred to as the "4-Post 

Plan," changed the arrival and departure procedures used by the air-traffic 
controllers to transfer the aircraft from the enroute to the terminal environment.  

The FAA determined that safety and efficiency could be improved if the procedures 
used to route air traffic to the terminal airspace area were designed to be the same 
regardless of the direction of traffic flow.  Depending on the city of origin, aircraft 

enter the terminal airspace from one of the four "posts," or corners of the terminal 
airspace area.  These procedures helped to alleviate difficulties associated with 

having two different sets of patterns that were wind dependent. 
 
The TRACON assumes responsibility for guiding the arrival aircraft to the final 

approach course at the destination airport and for separating it from other aircraft. 
Lower performance aircraft, and some commuter/air-taxi aircraft, operate at lower 

altitudes allowing separation from the jet aircraft routes.  The lower performance 
(i.e. propeller aircraft) aircraft are “placed" into the arrival routes closer in to 
Sea-Tac Airport to minimize the effects of the speed differentials. 

 
When arrival aircraft are in the vicinity of their destination airport they are given 

descent instructions by the TRACON until they are approximately 1,500 feet above 
the destination airport and approximately five nautical miles from the runway 

threshold on the final approach.  The TRACON then clears them for the approach 
and instructs the pilot to contact the destination airport's tower. 
 

Similarly, departing IFR aircraft are guided by the Seattle TRACON through its 
delegated airspace and separated from other aircraft.  Shortly after departure 

aircraft are airborne, the tower clears the aircraft to contact the TRACON for 
departure control.  The TRACON then directs departing aircraft toward the 
departure “gates”.  As soon as departing aircraft either pass the departure “gate” or 

climb out of the TRACON airspace, they are transferred to ARTCC for enroute 
control. 

 
Unless visual separation is applied, the TRACON provides all IFR aircraft with a 
radar separation of at least three nautical miles longitudinally, or 1,000 feet of 

vertical separation, throughout their terminal airspace.  Additional longitudinal 
separation1 to avoid wake turbulence is provided for various combinations of 

aircraft sizes.  The minimum longitudinal separation in terminal airspace is listed 
below: 

 

                                       
1  Note: longitudinal separation refers to the longitudinal (horizontal) spacing of aircraft at the same 

altitude expressed in terms of distance or time. For example, an aircraft trailing another aircraft at 

the same altitude may have a longitudinal separation of 4, 5, or 6 miles depending on the types of 
aircraft. 
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Leading Aircraft Trailing Aircraft 

Longitudinal 

Separation 
(Nautical Miles) 

Heavy Heavy 4 

Boeing 757 Large/Heavy 4 

Large Small 4 

Boeing 757 Small 5 

Heavy Large 5 

Heavy Small 6 

Source:   FAA Order JO 7110.65U, Air Traffic Control, February 9, 2012  

For the purpose of wake turbulence separation minimums, FAA classifies aircraft as 
Heavy, Large and Small as follows: 

 Heavy:  Aircraft capable of take-off weights of 300,000 pounds or more 
whether or not they are operating at this weight during a particular phase of 

flight (Examples: B-747, B-777, DC-10). 

 Large:  Aircraft of more than 41,000 pounds, maximum certified takeoff 
weight, up to 300,000 pounds (Examples: B-737, MD-80, Business jets). 

 Small:  Aircraft of 41,000 pounds or less maximum certified take-off weight 
(Twin and single piston/turboprops). 

 
Within the Seattle Class B airspace, the Seattle TRACON provides all VFR aircraft a 
radar separation of one-half nautical mile longitudinally, or 500 feet of vertical 

separation, from all other IFR and VFR aircraft. 
 

VFR Operations 
 

Flights conducted under VFR, unlike IFR flights, are not always under ATC 
jurisdiction.  Under VFR, pilots may normally operate without an ATC clearance, 
except when operating within Class B airspace.  When operating in visual 

meteorological conditions, all pilots, regardless of type of airspace flight plan or ATC 
clearance, are ultimately responsible to see and avoid other aircraft. 

 
The lower altitudes of airspace to the east and west of the Seattle area are 
restricted by the Cascade and Olympic Mountains.  These mountains and the Class 

B Airspace tend to channel north-south VFR traffic.  One north-south channel or 
VFR flyway exists at approximately five-to-six miles east of Sea-Tac Airport and 

below 4,000 or 5,000 feet above mean sea level (MSL).  The other north/south VFR 
flyway is somewhat wider and close to the Olympic Mountains.  Those transiting 
under Class B Airspace in the vicinity of Sea-Tac Airport and over the Puget Sound 

are below 3,000 feet.  Some VFR aircraft fly over the tops of Class B Airspace.  
The top of the Class B Airspace is at 10,000 feet above MSL. 
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1.4.3 FLOW CONTROL 
 
In general, Flow Control refers to a procedure allowing TRACON to determine the 
maximum hourly rate of arrivals to Sea-Tac Airport.  The Seattle TRACON advises 

Seattle ARTCC so that adjustments can be made to the rate of entries into TRACON 
airspace.  This hourly rate of arrivals is known as the Airport Acceptance Rate 

(AAR).  The AAR varies according to several conditions including number of 
runways available for landings, weather conditions, direction of traffic flow, types of 
approach in use, and runway operational conditions. 

 

1.4.4 INTERACTIONS 
 
Interactions are situations requiring special controller and/or pilot attention to 

ensure that adequate separation or sequencing is accomplished.  Although this 
broad definition could include random occurrences that do not affect capacity, there 
are two interactions which affect capacity at Sea-Tac Airport that occur regularly 

during IFR weather conditions and one that occurs regularly when visual 
approaches are in progress.  These three interactions occur during: 

(1) IFR south-flow conditions; (2) IFR north-flow conditions; and (3) visual 
approaches in south-flow conditions. 
 

IFR Weather Conditions-South Flow 
 

During IFR weather conditions, when Sea-Tac Airport and BFI are operating with 
south flows, interactions exist between the arrivals to the two airports.  Although a 

minimum of 1,000 feet of altitude separation exists between the published ILS 
approaches, a need exists to protect BFI missed approach possibilities.  In weather 
conditions that allow BFI air traffic controllers to see aircraft arriving to Sea-Tac 

Airport, visual separation is provided by the controllers and no loss in capacity is 
experienced.  This operating arrangement is known as Plan Alpha.  Cloud ceilings at 

BFI must be at least 2,500 feet for BFI ATC personnel to see aircraft arriving to 
Sea-Tac Airport.  Based on historic weather observations, the yearly frequency of 
occurrence of south flow conditions, with ceilings below 2,500 feet (no Plan Alpha) 

is approximately 14.9 percent.  This is estimated to drop to about 4.8 percent 
during the busiest part of the day (7:00 a.m. to 9:00 p.m.).  Additionally, weather 

conditions below minimums (closed conditions) at Sea-Tac Airport would reduce the 
occurrence of the interaction by another 1 or 2 percent. 
 

The actual time of this impact to capacity due to this interaction is decreased by 
special ATC procedures.  Under these procedures, during certain weather conditions 

and with pilots who are familiar with BFI, aircraft approaching Sea-Tac Airport will 
be advised to maintain 3,000 feet Mean Sea Level (MSL) until BFI Tower advises 
TRACON that the landing of the other aircraft at BFI is assured.  At this point, the 

pilot of the aircraft on approach to Sea-Tac Airport is given a final approach 
clearance and authorization to land.  If the pilot approaching BFI executes a missed 

approach, TRACON will vector the aircraft on approach to Sea-Tac Airport back into 
the arrival stream and one arrival interval or slot is lost in arrival capacity at 
Sea-Tac Airport.  However, this situation occurs very rarely. 
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Weather Conditions - North Flow 
 
During north-flow IFR conditions, interactions exist between the arrivals to BFI and 
departures from Sea-Tac Airport.  Departures from Sea-Tac are held on the ground 

from the time a BFI arrival nears the final approach fix located just east of Sea-Tac 
Airport until the BFI Tower reports the landing is assured or until visual separation 

can be provided.  This situation can affect the departure capacity at Sea-Tac 
Airport.  If an arrival to Sea-Tac Airport is within two nautical miles of the 
Runway 34R threshold, a departure from Sea-Tac Airport, in certain IFR conditions, 

cannot be released.  As a result one to three intervals could be lost. 
 

When SeaTac Airport and BFI are both in north flow, the TRACON typically initiates 
Plan Charlie, in which departures from SeaTac Airport are issued an initial heading 
of 20 degrees to ensure separation between the SeaTac departure and traffic on 

final approach to BFI. 
 

Visual Approaches - South Flow 
 

Visual approaches can normally be conducted to Sea-Tac Airport when the cloud 
ceiling is at least 5,000 feet over the Puget Sound and pilots have visual contact 
with the preceding aircraft or Sea-Tac Airport. 

 
When visual approaches are being conducted, the TRACON will radar vector aircraft 

on three arrival routes and sequence them into a common arrival stream over 
Elliott Bay. This activity occurs over the top of straight-in arrivals to BFI. 
 

During peak periods, both Runways 16L and 16R at Sea-Tac Airport are used if 
visual approach conditions exist.  Two common arrival streams are formed over 

Elliott Bay.  This situation requires special attention on the part of both controllers 
and pilots.  When pilots are making the turns into Elliott Bay from the north and 
south, visibility from the cockpit is reduced.  If two aircraft are about to make the 

turn at about the same time onto different arrival streams, one pilot often tends to 
reduce speed and fall back, in order to keep the other aircraft in sight.  

This reduction of speed will increase the longitudinal spacing in the arrival stream 
and reduce the arrival rate. 
 

1.4.5 ANOMS RADAR DATA 
 

The Port’s Noise Abatement Office has a flight track data collection and analysis 
program called the Airport Noise and Operational Monitoring System (ANOMS).  

This program collects and processes radar data from the FAA’s STARS aircraft radar 
tracking system.  Once collected, the ANOMS program performs a number of 
processes, including determining if the track is a departure or arrival and assigning 

a runway to the track.  With this system, the Port is able to analyze adherence with 
the Port’s noise abatement program and investigate particular incidents concerning 

aircraft operations. 
 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter One – Inventory 

October 2013 Page 1-31 

The ANOMS program exports a file that includes flight information about the aircraft 
that is operating on each track as well as position information regarding the 

location and altitude of the flight.  The flight information includes data such as the 
aircraft type, airline code, flight number, and type of operation and runway.  

The position information includes the X and Y position of each radar record for the 
flight track for every four seconds of the flight as well as the altitude of the aircraft 
at each point and the time of day that the aircraft was at that point.  The position 

information is given in distance relative to the STARS radar antenna that is on 
airport property. 

 
These files have been successfully exported for analysis in this Part 150 Study.  
Note that the data used is based upon the information from ANOMS, which is 

derived from the FAA’s radar system.  There is always the possibility that some 
data are lost in these radar systems; however, every possible step is taken to 

ensure this does not occur.  When data are lost or when gaps occur in the data, the 
data are typically not recoverable. 
 

1.5 CURRENT NOISE COMPATIBILITY PROGRAM 
 
The Port has a long history of implementing noise abatement programs at Sea-Tac 
Airport.  These programs include both physical and operational programs.  In 1976, 

the Port prepared the Sea-Tac Community Plan, which addressed for the first time 
the relationship of aircraft noise to land use development and contained 

recommendations for land use compatibility.  This Plan was updated in 1985 when 
the Port completed its first Part 150 Study.  This Study recommended many of the 

existing noise mitigation programs currently adopted by the Port and established 
the Noise Remedy Program Boundary.  That Part 150 Study was updated in 1993 
and again in 2002.  Each Updated Part 150 Study produced an updated set of NEMs 

and updated existing measures and developed new measures included in the NCP 
that was adopted in the first study.  This Part 150 Study Update is the fourth Part 

150 Study that the Port has undertaken. 
 
Following the first Part 150 Study, in 1985 the Port undertook a new and innovative 

process to address the aircraft noise issue at Sea-Tac Airport.  This was called the 
Sea-Tac Noise Mediation process, which was a consensus-based approach that was 

used to address aircraft noise issues.  Through that process, several measures for 
noise abatement and noise mitigation were recommended and adopted, resulting in 
a package of noise-reduction measures for Sea-Tac Airport.  Many diverse interests 

were represented in this process, including airport users, tenants, citizens from 
throughout the area, the FAA, and pilots.  The package contained both short-term 

and long-term measures to reduce aircraft noise by at least 50 percent by 2001.  
In 1990, the Port Commission adopted these recommendations contained in the 
package. 

 
The “package” contained many elements for noise reduction, including: 

 Implement a “noise budget” or allocation of noise for Sea-Tac Airport and 
airlines that will decrease over time.  The budget limits and controls aircraft 
noise and accelerates the use of the new Stage III aircraft. 
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 Restrict nighttime use of Stage II aircraft.  For the first two years of the 
program, no new Stage II aircraft flights were introduced between midnight 

and 6:00 a.m.  On October 1, 1995, the restriction became fully 
implemented with no Stage II flights between 10:00 p.m. and 7:00 a.m. 

 Double the rate of the Port’s existing sound-insulation program (The Noise 
Remedy Program) and changing the “cost-share’’ insulation area to 
100-percent Port funded. 

 Control of aircraft ground noise by restricting use of engine power for 
backing aircraft away from gates, improving run-up regulations, investigating 

the reduction of reverse thrusts, limiting use of auxiliary power units, and 
erecting a “hush” facility if a maintenance base is built at Sea-Tac Airport. 

 Implement a state-of-the-art flight track monitoring system to better monitor 

compliance with noise abatement flight track procedures. 

 Improve flight procedures through the Elliott Bay corridor and over Puget 

Sound to minimize jet noise to adjacent residential areas, with special 
attention to nighttime flights. 

 Control noise from “single-event” aircraft operations that are particularly 

annoying by improving the Port’s complaint hotline and flight track 
monitoring system. 

 Establish a Noise Abatement Committee to ensure implementation of the 
agreement. 

 
Many of the elements of these recommendations have been incorporated into the 
approved NCP; while other elements are beyond the scope of 14 CFR Part 150 and 

are implemented by Sea-Tac independently of the NCP.   
 

The NCP measures, as outlined in the previous Part 150 studies, and the current 
implementation status of each measure is listed in the following sections. 
 

1.5.1 ABATEMENT MEASURES 
 

Measure A-1:  Explore Limited Rescheduling of Nighttime Flights  
 

Description:  This measure involves the voluntary rescheduling of the flight times 
(earlier or later) of nighttime short-haul flights by jet aircraft.  This measure 
primarily addresses those short-haul flights that currently are scheduled to operate 

between 10:00 p.m. and 12:00 a.m. or between 5:00 a.m. and 7:00 a.m. to reduce 
the number of operations of jet aircraft during periods of low ambient noise.  Since 

the adoption of this measure, the Federal Government issued 14 CFR Part 161, 
which limits the ability of airports to enact airport use restrictions that are not 
voluntary. 
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Status:  This measure is ongoing.  Airlines operating at Sea-Tac Airport were sent 
letters requesting that they voluntarily limit nighttime flights.  All startup airlines 

are sent letters requesting that they limit nighttime flights if possible.  Also prior to 
the year 2000, Sea-Tac Airport had restrictions on Stage 2 aircraft over 75,000 lbs. 

during the nighttime hours (prior to the Federally-mandated Stage 2 phase-out). 
 
Measure A-2:  Eliminate Training Activity 

 
Description:  This measure was intended to limit the use of Sea-Tac Airport for 

training activities (primarily practice instrument approaches by military aircraft). 
 
Status:  This measure is complete.  No training activity is allowed at Sea-Tac 

Airport. 
 

Measure A-3:  Use VOR Radials to Curb Aircraft Drifting from Noise 
Abatement Track 
 

Description:  This measure uses very high frequency omnidirectional range (VOR) 
radials to curb departing aircraft from drifting off the runway heading tracks as 

specified in the Tower Order. 
Status:  This measure has been implemented and adherence to this measure is 

ongoing. 
 
Measure A-4:  Expand Noise Monitoring System 

 
Description:  This measure expanded the existing noise monitoring system at 

Sea-Tac Airport by adding two additional permanent noise monitors. 
 
Status:  This measure has been implemented.  The Port has a state-of-the-art noise 

and operations monitoring system.  The Port has periodically expanded and 
upgraded this system.  The system collects and stores flight data from the FAA’s 

automated radar terminal system, which enables staff to regularly monitor noise 
abatement procedures and investigate citizen inquiries.  In addition to this system, 
the Port also provides WebTrak, which enables the public to investigate flights via 

the Web.  The Port owns and operates 25 permanent noise monitors.  The noise 
monitoring system measures noise levels from individual aircraft and keeps track of 

operations over time.  As data from the monitors is accumulated and analyzed, a 
history of noise levels is maintained so changes can be noted and trends identified.   
 

Measure A-5:  Establish Noise Abatement Office 
 

Description:  This measure established a noise abatement office to initiate, 
implement, and monitor the various noise abatement actions included in the NCP. 
 

Status:  This measure has been implemented. 
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Measure A-6:  Establish Follow-Up Public Committee 
 

Description:  This measure recommended the establishment of a committee to 
monitor programs implemented as a result of the Part 150 Study after its 

completion; and help develop and evaluate the Fly Quiet Program described in 
Measure A-12. 
 

Status:  This measure was approved by the FAA in the 2002 ROA.  This measure is 
complete.  The Follow-Up Committee assisted in the development of the Fly Quiet 

Program, which is currently in effect at Sea-Tac Airport.  Committee disbanded 
after recommended programs were implemented. 
 

Measure A-7:  Establish Noise Barriers/Run-up Enclosure 
 

Description:  The 1985 Part 150 recommended the use of airport facilities for 
buffering ground noise.  This measure was amended in the 2002 Part 150 Study 
Update to include the construction of a noise barrier in the North Cargo Area and 

conduct a siting/feasibility study for a Ground Run-up Enclosure (GRE). 
 

Status:  Not implemented – This measure was approved in part by the FAA in the 
2002 ROA.  The FAA approved the conduct of a siting/feasibility study, but noted 

that “…placement of any future GRE will be subject to additional FAA review 
determined by the results of the study.”  The Port completed a feasibility study in 
2001, but since then a recommended site could not be finalized because of some 

serious airfield planning issues adjacent to the area that was designated for a 
future GRE.  A GRE should be located in close proximity to the aircraft maintenance 

facilities of an airport's primary air carriers.  The GRE is currently being reviewed 
again as part of the current Part 150 Study.  The construction of a noise barrier in 
the North Cargo Area was disapproved by the FAA in the 2002 ROA pending 

submission of additional information regarding non-compatible land uses impacted 
and benefits to those non-compatible land uses from construction of the noise 

barrier. 
 
Measure A-8:  Restrict Taxiing of Aircraft to/from Maintenance Areas 

during Nighttime Hours 
 

Description:  This measure requires that airlines tow aircraft to and from the 
maintenance area or when repositioning aircraft from one gate to another during 
nighttime hours. 

Status:  This measure was not implemented.  Current airport rules and regulations 
do not prohibit taxiing aircraft for maintenance activity because it would reduce 

operational efficiency below acceptable levels. 
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Measure A-9:  Encourage Voluntary Phase-out of Stage 2 Jet Aircraft under 
75,000 Lbs. 

 
Description:  The 1985 Part 150 Study recommended compliance with 14 CFR Part 

36 standards related to the phase-out of Stage 2 aircraft weighing over 75,000 lbs.  
Jet aircraft weighing less than 75,000 lbs. were exempt from the Stage 2 phase-out 
mandated under the Airport Noise and Capacity Act (ANCA) of 1990.  This measure 

was amended in the 2002 Part 150 Study Update to include a voluntary phase-out 
of Stage 2 commercial and business jets weighing less than 75,000 lbs. 

 
Status:  This measure was disapproved by the FAA in the 2002 ROA pending 
submission of additional information to document the contribution Stage 2 aircraft 

had on the overall noise environment at Sea-Tac Airport.  However, this measure is 
complete.  Horizon Airlines has phased-out the F-28 commercial jet, which met the 

Stage 2 criteria and was less than 75,000 lbs.  
 
Measure A-10:  Maintenance Run-up Regulations 

 
Description:  This measure addressed maintenance run-ups and recommended 

several limitations to run-up related activities and fines for violations.  
These include: 

 Prohibit run-ups during the overnight hours of 12:00 a.m. to 6:00 a.m. 

 Include language that allows run-ups during the shoulder hours of 10:00 
p.m. to 12:00 a.m. and 6:00 A.M. to 7:00 A.M. only if it is necessary for a 

departure within two-and-a-half hours of the scheduled run-up. 

 Increase fines for violations to the run-up regulations to $1,000 for the first 

offense, doubling each time thereafter, within a 12-month timeframe, to a 
maximum of $8,000 per occurrence. 

 Implement new fine structure once new noise monitoring system has been 

installed and tested for reliability. 

 Include run-up monitoring in Fly Quiet Program (See Measure A-12) 

 Work with airlines to restrict run-ups on weekend mornings before 9:00 a.m. 
unless needed for a departure within two-and-a-half hours of the scheduled 
run-up. 

 
Status:  This measure was disapproved by the FAA in the 2002 ROA.  This measure 

has been implemented by the Port independent of the NCP.  The Port of Seattle has 
established a period that restricts engine run-ups from 10:00 p.m. to 7:00 a.m.  
If absolutely necessary, run-ups may be conducted during these hours with the 

airport’s permission and may not exceed two minutes in duration. Aircraft operators 
may conduct longer run-ups from 6:00 a.m. to 7:00 a.m. only if the aircraft is 

scheduled for a flight that departs between the hours of 7:00 a.m. to 8:30 a.m. and 
has the airport’s permission. Violations to these time restrictions will result in the 
following tariffs being applied to the aircraft operator:  
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• First offense – Letter of Admonishment  

• Second offense in a calendar year - $1,000  

• Third offense within a calendar year from the first offense - $2,000  

• Maximum fine within a calendar year from first offense - $8,000  

 
Measure A-11:  Preferential Runway Use 
 

Description:  This measure implemented a preferential runway system, during the 
nighttime hours, for operations through the North Flow Nighttime Noise Abatement 

Corridor.  This would be operational when traffic and other conditions permit as 
determined by the FAA.  When conditions permit, during nighttime hours, 
departures can be shifted from south to north, thus utilizing the established noise 

abatement corridor. 
 

Status:  This measure was approved as voluntary by the FAA in the 2002 ROA.  
This measure has been implemented and adherence to this measure is ongoing.   
 

Measure A-12:  Development/Implementation of a Fly Quiet Program 
 

Description:  This measure is intended to encourage greater compliance with the 
noise abatement procedures, work with operators to reduce single event noise 

levels, and continue to raise awareness of citizens’ noise concerns with the FAA and 
aircraft operators.  The Fly Quiet Program was recommended to: 

 Monitor adherence to ideal noise abatement flight tracks 

 Evaluate success of airlines, aircraft types, and other variables 

 Establish goals and track level of improvement over time 

 Offer incentives for improvement 
 
The Fly Quiet Program was recommended to include the following elements: 

 Aircraft noise should be related to its effects on people including such factors 
as annoyance, speech interference and sleep disturbance; 

 Comparative fleet quality between airlines should also be included; 

 The program should utilize measured data from the Airport’s noise 
monitoring system; 

 A method of normalizing data to account for airlines that most efficiently 
serve the region’s air transportation needs should be developed; 

 Incentives of sufficient importance that airlines will take notice of the results; 
and 

 Pilots and air traffic controllers should be included, if possible. 
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Status:  This measure was approved as voluntary by the FAA in the 2002 ROA.  
This measure has been implemented.  The Fly Quiet Program was implemented in 

2004 and remains in place for the foreseeable future.  Airline operations are 
carefully monitored and airlines compete to be designated as the "quietest" at 

Sea-Tac Airport.  Winning airlines are rewarded with extensive publicity regarding 
their Fly Quiet efforts.  Airlines are evaluated on their performance in complying 
with flight tracks, as well as their compliance with ground run-up regulations.  An 

advisory committee worked in 2003 to assist the Port in developing the program, 
and served as the "follow-up committee" per the 2002 recommendation. 

 
Measure A-13:  Evaluate Increased Use of the Duwamish/Elliott Bay 
Corridor with FMS 

 
Description:  Through this measure, the Port encouraged the FAA to pursue options 

for determining the feasibility of increased use of the Duwamish/Elliott Bay 
Corridor.  Increasing the use of Flight Management Systems (FMS) technology 
ensures that the rate of adherence to an optimum flight track will increase over 

time. 
 

Status:  This measure was disapproved by the FAA in the 2002 ROA.  According to 
the 2002 FAA Record of Approval, implementing this action would greatly impact 

the efficiency of the air traffic system in the region and degrade safety, which would 
not be consistent with 14 C.F.R. part 150, section 150.35(b)(3)(iii). 
 

Measure A-14:  Nighttime Use of Commencement Bay Departure 
 

Description:  This measure recommended that the FAA study the use of the 
nighttime (12:00 A.M. to 5:00 A.M.) use of the Commencement Bay corridor. 
 

Status:  This item was studied during the 2002 Part 150.  Port staff 
coordinated/consulted with the cities of Fife, Milton, and Tacoma who firmly 

objected to the recommendation.  Since no agreement could be made between the 
various cities involved, no FAA action was taken in the 2002 ROA and the 
recommendation was not implemented. 

 
Measure A-15:  Use of FMS Procedures 

 
Description:  This measure is designed to encourage the use of FMS procedures 
over non-populated areas, to discourage the development of new FMS procedures 

over populated areas, and to support development of FMS procedures for all north 
flow departures turning west to improve compliance with the identified noise 

abatement corridor.  FMS flight tracks have the potential to become very narrow on 
straight portions of the flight tracks.  When turning, however, the differing 
operating characteristics of the aircraft will cause dispersion. 

 
Status:  This measure was approved by the FAA in the 2002 ROA.  This measure 

has been implemented and is ongoing.  Following the 2002 Part 150, FMS departure 
procedures have been developed by the FAA for use of the Elliott Bay corridor and 
are routinely assigned to pilots. 
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Measure A-16:  Use of Ground Equipment 
 

Description:  This measure recommended the installation of power and conditioned 
air in existing and newly constructed gates to minimize the use of auxiliary power 

units (APUs)/ground power units (GPUs).  Once power and conditioned air are 
installed at gates, airlines should be required to use these services.  This reduces 
noise from the operation of APUs/GPUs when aircraft are parked at the gate. 

 
Status:  This measure was disapproved by the FAA in the 2002 ROA; however, has 

been implemented by the Port independently of the NCP.  The project is 
underway - 73 gates are anticipated to be equipped with central pre-conditioned air 
by April 2013   As of October 2012 there were 30 diesel/electric point of use units 

being utilized. 
 

Measure A-17:  Raise Altitude Where Aircraft Intercept Glide Slope 
 
Description:  Through the Fly Quiet Program, the subsequent Follow-On Committee 

will work with the operators and the FAA toward a goal of having aircraft on the 
glide slope as far out as possible while not adversely impacting capacity.  

When aircraft are on arrival to Sea-Tac Airport, they are utilizing the glide slope and 
the angle of the glide slope to line up on the runway and descend at the proper rate 

of speed and angle to touch down on the runway.  This is usually done under 
instrument flying conditions, but almost all-commercial service aircraft and cargo 
aircraft fly the glide slope even during clear weather conditions (VFR).  All glide 

slope angles at Sea-Tac Airport are at three degrees.  This is consistent with almost 
every other airport in the country.  Aircraft are designed to operate at an 

approximate three-degree glide slope for safety, efficiency of aircraft movement, 
performance of the aircraft, and comfort to the passengers. 
 

Status:  This measure was disapproved by the FAA.  As noted in the 2002 ROA, 
moving aircraft further out on the glide slope would negatively impact airspace 

capacity and efficiency.  The current procedures are needed to maintain operational 
efficiency at Sea-Tac Airport. 
 

1.5.2 MITIGATION MEASURES 
 

Measure M-1:  Outright Acquisition 
 

Description:  Single-Family homes located within high noise exposure areas were 
recommended for outright acquisition.  Acquisition programs have been in effect at 
Sea-Tac Airport since 1972.  This NCP measure, which was included in the 1985 

NCP, was intended to focus on acquisition of single-family residences exposed to 
aircraft noise levels of 75 DNL or higher. 

 
Status:  This measure is complete.  Approximately 1,400 single-family residences 
were acquired and residents were relocated, including 388 units that were acquired 

for construction of the new third parallel runway. 
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Measure M-2:  Sound Insulation 
 

Description:  Install sound insulation in single-family residential units within the 
Noise Remedy boundary established in the 1985 Part 150 Study.  This measure was 

amended in the 1993 NCP Update by Measures M-2a, M-2b, M-2c, and M-2d 
described below.   
 

Measure M-2a:  Standard Insulation 
 

Description:  Continuation of original Measure M-2 for sound insulation of 
eligible single-family residences.  This measure was again amended in the 
2002 NCP Update to focus efforts on residences more highly impacted 

residential uses; although, overall Remedy Program Boundary set in 1985 
was not changed.  Completion of the single family sound insulation program 

was also an element of the July 3, 1997 Record of Decision for the Master 
Plan Update for the inclusion of the new third runway.2   
 

Status:  This measure was approved by the FAA in the 2002 ROA and is 
ongoing.  As of August 2012, over 9,300 single-family homes have been 

sound insulated. 
 

Measure M-2b:  Insulation of Schools  
 
Description:  This measure includes a sound insulation program for eligible 

schools.  A pilot program was initiated according to the original measure 
from the 1993 NCP Update to determine the feasibility, procedural 

requirements, and costs, for sound insulating four public buildings based on 
the Building Committee recommendations.  Following the pilot program, 
several private schools and classrooms at Highline Community College were 

insulated within the noise contour.  This measure was amended in the 2002 
NCP Update to develop a program to insulate schools within the Highline 

School District that fall within the DNL 65 dBA. 
 
Status:  This measure was approved by the FAA in the 2002 ROA and is 

ongoing.  As of August 2012, sound insulation has been installed in seven 
schools within the Highline School District, with eight schools remaining.  

Thirteen of the eligible 22 buildings on the Highline Community College 
Campus have been sound insulated. 
 

Measure M-2c:  Multi-Family Developments 
 

Description:  This measure includes a sound insulation program for eligible 
multi-family residences.  The 1993 NCP Update recommended a pilot project 
to sound insulate one multi-family unit similar to the criteria outlined in 

measure M-2.  That pilot project was and the measure was amended in the 

                                       
2  United States Department of Transportation, Federal Aviation Administration, Record of Decision 

for the Master Plan Update Development Actions SEA-TAC International Airport, Seattle, 
Washington, July 3, 1997. 
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2002 NCP Update to include sound insulation for approximately 300 owner-
occupied multi-family units within the 70+ DNL of the 1998 noise contour.  

Owner-occupied units (e.g. condominiums) were considered differently than 
renter-occupied units (e.g. apartments) for two major reasons: 1) 

apartments are considered a business because the units are rented for a 
profit and 2) they are typically not a permanent residence and the residents 
are generally more mobile, and the owner-occupied multi-family residents 

typically have more monetary investment in their residence.  Structures must 
meet the same eligibility requirements as single-family homes within the 

noise remedy boundary.   
 
Status:  This measure was approved by the FAA in the 2002 ROA.  This 

measure is complete.  Approximately 246 units within five condominium 
complexes have been sound insulated. 

 
Measure M-2d:  Mobile Homes 
 

Description:  The 1993 NCP Update recommended that the Port offer 
financial assistance for the removal of mobile homes for residents within a 

manufactured/mobile home park (MMHP) in which the owner has decided to 
close.  In exchange for this assistance, the MMHP owner would sign an 

avigation easement to ensure that a noise compatible use would be 
developed to replace the MMHP.  This measure was amended in the 2002 
NCP Update in two ways: 1) the Port will purchase MMHPs within the 70+ 

DNL of the 1998 noise contour and provide relocation assistance to the 
residents in accordance with the Uniform Relocation and Property Acquisition 

Policies Act, as amended; and 2) the Port will continue to offer financial 
assistance for the removal of mobile homes for residents residing in parks, 
where the park owner has decided to close the park, located in the 65 to 70 

DNL of the 1998 noise contour. 
 

Status:  This measure was approved by the FAA in the 2002 ROA.  This 
measure is complete.  The Port acquired five mobile home parks with a total 
of 359 mobile homes units.  Owners of those homes were relocated with 

financial and advisory assistance from the Port. 
 

Measure M-3:  Transaction Assistance 
 
Description:  Formerly referred to as “purchase assurance” this measure is now 

termed transaction assistance in keeping with its primary function.  The intent of 
the measure is to provide financial and technical assistance to owner-occupants of 

single-family residences who desire to sell and move away from areas of relatively 
high noise exposure.  If the various forms of assistance to be made available do not 
result in an acceptable sales transaction, the Port could acquire the property at fair 

market value as a “buyer of last resort.”  Following necessary improvements 
(which could include sound insulation), the Port would resell the property to a 

willing buyer with an avigation easement attached to the deed.   
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Status:  This measure is ongoing.  It was approved in the 1985 NCP and amended 
in the 1993 NCP (see Measures M-3a and M-3b). 

 
Measure M-3a:  Special Purchase Option 

 
Description:  This measure modified the Transaction Assistance program to 
include a Special Purchase Option (SPO) for residents who have owned their 

home for more than five years and are adjacent to Port property have the 
option to sell their property to the Port based on fair market value.  The Port 

will then insulate the residence and offer it for resale.  This SPO can occur 
only once per property. 
 

Status:  Due to the lack of community response for this program it was 
discontinued. 

 
Measure M-3b:  Insulation Requirement 
 

Description:  This measure modified the Transaction Assistance program to 
require that to be eligible for the program, a homeowner must first have the 

property sound insulated.  If, after sound insulation is completed, the 
homeowner still wishes to relocate, they will be eligible for transaction 

assistance. 
 
Status:  Due to the lack of community response for this program it was 

discontinued. 
 

Measure M-4:  Easement Acquisition 
 
Description:  The Port should obtain avigation easements in return for sound 

insulation or transaction assistance, as well as for situations of specialized nature.  
For some residences, the Port could purchase an avigation easement from an 

eligible owner of an owner-occupied residence who desires to continue living in the 
same location, even though the home cannot be satisfactorily sound insulated.  
Other situations in which avigation easements may be appropriate include 

churches.  The easement fee paid by the Port could be used to provide some 
measure of sound insulation of noise-sensitive areas of church structures.   

 
Status:  This measure is ongoing, but has been modified from the original 
description.  The Port does not purchase avigation easements for owner-occupied 

homes that cannot be effectively sound insulated. 3 

                                       
3  Note that this provision differs from completed Measure M-2d in which the Port would offer an 

avigation easement to owners of mobile home lots in return for removing the mobile home. 
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Measure M-5:  Property Advisory Service 
 

Description:  This measure provides residents and property owners within the 
Airport Environs with access to timely and factual information concerning 1) what 

noise remedies they may be eligible for, 2) assistance with making decisions when 
they are eligible for multiple options, 3) information regarding rumors about the 
mitigation program (either good or bad), and 4) assurances that the various 

programs are indeed aimed at improving the living, working and leisure-time 
environment.  This two-way communication can also provide the Port with 

information about the concerns of residents/property owners and can provide a 
means by which the success or failure of programs can be monitored. 
 

Status:  This measure is ongoing. 
 

Measure M-6:  Local Government Remedy Support 
 
Description:  By insulating homes and assisting with real estate transactions, the 

Port can participate in making Sea-Tac Airport and surrounding residents better 
neighbors.  However, the Port alone cannot accomplish all program goals.  

Local governments, with land use jurisdiction must also participate if the program is 
to be a success, especially in the long term.  Under this measure, the Port will 

encourage local jurisdictions to undertake projects, provide services, and adopt 
laws that reinforce neighborhoods and make them compatible with Sea-Tac Airport.  
The Port will also work with jurisdictions in coordinating activities and exchanging 

information. 
 

Status:  This measure is ongoing. 
 
Measure M-7:  Funding for Land Use / Noise Compatibility Planning 

 
Description:  This measure enables public agencies (defined as a state, municipality 

or other political subdivision, or Native American Tribe) having planning authority 
within the DNL 65 dBA noise contour to be able to apply for reimbursable funding of 
specific off-airport land use/noise compatibility planning efforts which are consistent 

with the principles and guidelines of 14 CFR Part 150 and the Port noise 
compatibility goals. 

 
Status:  This measure is ongoing.   
 

Measure M-8 was previously considered but not recommended for inclusion in the 
NCP. 

 
Measure M-9:  Community Planners Forum 
 

Description:  The Port will initiate the formation of a committee to allow planning 
representatives from all jurisdictions within the DNL 65 dBA noise contour, or other 

invited jurisdictions with interest, to meet on a regular basis to share information 
pertaining to comprehensive planning, community and airport planning, land use 
issues, and noise mitigation efforts.  
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Status:  The Planning Committee was formed and met for several years but has 
since disbanded due to lack of interest by the forum. 

 
Measure M-10:  Operations Review and NEM Updates 

 
Description:  The Part 150 Study is a five-year program recommended to be 
reevaluated at the end of the five-year period.  In addition, if there is a significant 

change in either aircraft types or numbers of operations, or significant new 
facilities, then it is recommended that the Study will be reevaluated prior to the end 

of the five-year time frame.   
 
Status:  This measure was approved by the FAA in the 2002 ROA.  This measure is 

ongoing.  This Part 150 Study Update represents the continuation of this measure, 
which is occurring at this time due to the recent opening of the third parallel 

runway.  
 
Measure M-11:  Approach Transition Zone Acquisition 

 
Description:  This measure recommended that the Port purchase residential 

properties experiencing noise levels of DNL 65 dBA or greater, and located within 
the Approach Transition Zones (ATZ) of Runway 16R/34L. 

 
Status:  This measure was approved by the FAA in the 2002 ROA”…with respect to 
those areas located within the most recent official Part 150 NEMs.”  This measure is 

ongoing.  A total of 69 residential parcels and two mobile home parks within the 
North ATZ have been purchased and residents relocated and the program is 

complete in this area.  A reevaluation of the third runway's South Approach 
Transition Zone will be conducted as part of the current Part 150 Update.  There are 
16 single-family residences and six apartment buildings remaining in the south 

ATZ. 
 

Measure M-12:  Prepare Cooperative Development Agreements 
 
Description:  The Port and the surrounding jurisdictions should work towards 

development of cooperative development agreements concerning land use, 
redevelopment, and infrastructure of the ATZ, as well of other redevelopment areas 

as necessary. 
 
Status:  This measure was approved by the FAA in the 2002 ROA and is ongoing.  

As of March 2011, the Port has worked with Burien on the North East 
Redevelopment Area north of Runway 16R/34L and has signed a Development 

Agreement with the City of Des Moines on the Des Moines Creek Business Park.    
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Measure M-13:  Amend Community Plans and Zoning Ordinances 
 

Description:  The Port will work with the jurisdictions to amend zoning Maps, as 
necessary to reflect ATZ and mobile/manufactured home park recommendations 

that may not be consistent with existing Maps and to take into consideration 14 
CFR Part 77 height requirements.  Such changes shall work towards discouraging 
the location of additional mobile/manufactured homes that cannot be insulated 

within 1998 DNL 65 dBA contour. 
 

Status:  This measure was approved by the FAA in the 2002 ROA.  This measure is 
complete.  All of the residential parcels purchased by the Port have been re-zoned 
as "airport noise compatible," which means that if and when they are redeveloped 

they can only be used for industrial/commercial purposes, not residential.  The Port 
also evaluated residential building code requirements for all jurisdictions within the 

1998 DNL contour and found that they either met or exceeded the FAA's noise 
reduction standards. 
 

Since the adoption of the Noise Mediation recommendations and the 2002 Part 150 
Update, the Noise Acquisition Program, now completed, has resulted in the 

acquisition of approximately 1,328 homes and 103 vacant lots at a cost of 
approximately $119 million.  As recommended by the 2002 Part 150 Update, more 

than 60 homes within the North Approach Transition Zone located in Burien were 
acquired and approximately 100 units within the Town & Country Mobile Home Park 
in the City of SeaTac were acquired and the residents relocated.  An additional 

388 homes were acquired for the construction of the third parallel runway.   
 

The Noise Remedy Program offers soundproofing to approximately 10,000 homes 
within the existing program boundaries.  By the end of 2009, 9,319 homes had 
been insulated for a cost of approximately $227 million.  Sound insulation and other 

related improvements are ongoing at 15 eligible schools within the Highline School 
District.  Building #19 at Highline Community College was sound insulated and 

other buildings on the campus are being evaluated for eligibility.  The Noise 
Remedy Boundary Map is shown on Exhibit 1-7, Existing Generalized Noise 
Remedy Boundary. 
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1.6 NOISE COMPLAINT HISTORY 
 

The Sea-Tac Airport Noise Abatement Office receives airport noise complaints and 
other inquiries from residents in communities around Sea-Tac Airport.  

These complaints/inquiries are received in the form of phone calls, letters, e-mails, 
or in person and are logged and compiled in the ANOMS database.  Complaint data 

generally includes the name and address of the person who reports the complaint 
or makes an inquiry, time of the occurrence and reason for the complaint/inquiry.  
However, in some cases, a full household address is not provided, and therefore, 

the specific location cannot be found.   
 

Table 1-6, Noise Complaints and Inquiries, lists the total annual 
complaints/inquiries and the number of complaints/inquiries per household from 
January 1, 2005 through June 1, 2012.  During this timeframe, the Noise 

Abatement Office received 17,330 aircraft noise complaints or inquiry.  
Exhibit 1-8, Noise Complaints/Inquiries by Location, shows the noise 

complaint/inquiry locations (households), by total number of complaints per 
household, within the Airport Environs.   
 

In 2009, the first full year in which Runway 16R/34L was open, Sea-Tac Airport 
received 5,383 airport noise complaints from 869 different households.  Eighty-four 

of these complaints/inquiries did not have a known address because either the 
individual did not provide an address or the address provided could not be verified.  
Of the 869 households that reported at least one noise complaint, 799 households 

reported one to five noise complaints, 59 households reported six to 50 noise 
complaints, 10 households reported 51 to 502 noise complaints, and one household 

reported 2,050 noise complaints.  The average number of noise complaints 
reported per complaining household was approximately six.  Exhibit 1-8 shows the 
total number of complaints/inquiries by location.  Exhibit 1-9, Noise 

Complaints/Inquiries – Study Area, graphically depicts the mapped locations of 
noise complaints/inquiries within the Study Area (SA). 
 

Table 1-6 

NOISE COMPLAINTS AND INQUIRIES 
Seattle-Tacoma International Airport 
 

YEAR 

NUMBER OF 

COMPLAINTS/ 

INQUIRIES 

NUMBER OF 

HOUSEHOLDS 

THAT LOGGED 

COMPLAINTS1 

COMPLAINTS 

FROM 

UNKNOWN 

LOCATIONS 

MAXIMUM 

COMPLAINTS 

PER 

HOUSEHOLD 
2005 1,459 215 533 222 

2006 1,273 175 317 321 

2007 2,170 379 291 738 

2008 1,929 472 318 328 

2009 5,383 869 84 2,050 

2010 2,489 500 65 682 

2011 1,788 117 23 484 

2012 839 215 3 222 
 

Note:  Includes complaints/inquiries from January 1, 2005 through June 1, 2012. 

  1/ Includes only households with known address. 
Source:  Seattle-Tacoma International Airport Noise Abatement Office, 2012. 
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Exhibit 1-8 
NOISE COMPLAINTS/INQUIRIES BY LOCATION 

Seattle-Tacoma International Airport 

Note:  Includes complaints/inquiries from January 1, 2005 through June 1, 2012. 

Source:  Sea-Tac Airport Noise Abatement Office; Landrum & Brown analysis, 2012. 

Location

Alderwood Manor 1           1           

Allyn-Grapeview 3           3           

Arlington 1           1           

Artondale 129       138       

Auburn 93         166       

Bainbridge Island 39         43         

Bellevue 49         51         

Black Diamond 35         37         

Bremerton 1           1           

Burien 1,609    2,359    

Carnation 1           1           

Clyde Hill 5           5           

Covington 9           9           

Des Moines 999       1,132    

Duvall 2           2           

Edgewood 3           3           

Enumclaw 2           2           

Federal Way 400       468       

Gig Harbor 1           1           

Indianola 1           2           

Island County 1           2           

Issaquah 76         100       

John Sam Lake 3           3           

Kenmore 8           9           

Kent 114       152       

King County 721       1,391    

Kirkland 21         28         

Kitsap County 6           6           

Lake Forest Park 12         14         

Maltby 7           9           

Maple Valley 4           5           

Medina 89         94         

Mercer Island 30         31         

Milton 1           1           

Mountlake Terrace 1           1           

Mukilteo 1           1           

Newcastle 3           3           

Normandy Park 316       361       

Paine Field-Lake Stickney 1           1           

Picnic Point-North Lynnwood 1           1           

Pierce County 7           7           

Port Orchard 1           1           

Redmond 44         44         

Renton 19         23         

Sammamish 3           4           

SeaTac 491       4,024    

Seattle 3,036    4,797    

Shoreline 44         58         

Silverdale 2           2           

Snohomish County 2           2           

South Hill 2           2           

Sumner 1           1           

Suquamish 1           1           

Tacoma 606       696       

Thurston County 3           3           

Tukwila 51         56         

West Lake Stevens 1           1           

Whatcom County 1           1           

Woodinville 1           1           

Yarrow Point 2           2           

Other/Unknown 914       966       

Total 

Calls

Number 

of Callers
Total Calls
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Not all communication with the Noise Abatement Office is regarding noise 
complaints.  In some cases the communication is an inquiry of some kind, such as a 

request for information about the airport operations or the noise remedy program 
or a program boundary issue.  Exhibit 1-10, Noise Complaints/Inquiries by 

Type, shows the nature of each complaint/inquiry from January 1, 2005 through 
June 1, 2012.  The majority of the communication (44 percent) is regarding noise 
annoyance issues, while another 20 percent is due to concern over an increase in 

noise and/or aircraft operations.  Concerns about aircraft at low altitude and flight 
track deviations comprise 17 percent and six percent of the complaints/inquiries, 

respectively.  Other communications were related to air quality issues, sound 
insulation and mitigation boundary issues and other general inquiries. 
 

Exhibit 1-10 

NOISE COMPLAINTS/INQUIRIES BY TYPE 
Seattle-Tacoma International Airport 
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Note:  Includes complaints/inquiries from January 1, 2005 through June 1, 2012. 

Source:  Sea-Tac Airport Noise Abatement Office; Landrum & Brown analysis, 2012. 
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Exhibit 1-11, Noise Complaints/Inquiries by Time of Day, shows times of day 
when people have made noise complaints and/or inquiries from January 1, 2005 

through June 1, 2012.  During this timeframe, the highest number of 
complaints/inquiries occurred in the early to mid-afternoon.  A total of 

1,488 complaints/inquiries (8.6%) were logged between 1:00 p.m. and 1:59 p.m.  
The lowest number of complaints/inquiries occurred in the early morning hours 
when people are typically asleep and limited aircraft activity occurs.  It should be 

noted that in some cases the time of the complaint may not directly correspond to 
the time of the event that triggered the complaint.  In some cases, time may pass 

between the event that triggered the complaint and when the person actually called 
the noise abatement office or submitted their complaint/inquiry. 
 

Exhibit 1-11 

NOISE COMPLAINTS/INQUIRIES BY TIME OF DAY 
Seattle-Tacoma International Airport 
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Note:  Includes complaints/inquiries from January 1, 2005 through June 1, 2012. 

Source:  Sea-Tac Airport Noise Abatement Office; Landrum & Brown analysis, 2012. 
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Exhibit 1-12, Noise Complaints/Inquiries by Day of the Week, shows the 
distribution of complaints/inquiries by day of the week from January 1, 2005 

through June 1, 2012.  During this timeframe, more complaints/inquiries occurred 
on weekdays (Monday through Friday) than on weekends (Saturday and Sunday). 

 

Exhibit 1-12 

NOISE COMPLAINTS/INQUIRIES BY DAY OF THE WEEK 
Seattle-Tacoma International Airport 
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Source:  Sea-Tac Airport Noise Abatement Office; Landrum & Brown analysis, 2012. 
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Exhibit 1-13, Noise Complaints/Inquiries by Individual, shows the total 
number of complaints/inquiries per individual.  A total of 3,525 individuals have 

logged 17,330 complaints/inquiries from January 1, 2005 through June 1, 2012.  
A total of 2,446 individuals made only one complaint/inquiry (approximately 

14 percent of the total 17,330 complaints/inquiries).  Conversely, a small number 
of individuals logged repeated complaints/inquiries, including one individual who 
logged 3,441 total complaints/inquiries (approximately 20 percent of the total). 

 

Exhibit 1-13 

NOISE COMPLAINTS/INQUIRIES BY INDIVIDUAL 

Seattle-Tacoma International Airport 
 

Complaints/ 

Inquiries per 

Individual

Total 
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Percent of 
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1 2,446 2,446 69% 14%

2 534 1,068 15% 6%
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6 33 198 <1% 1%

7 17 119 <1% <1%
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9 15 135 <1% <1%

10 10 100 <1% <1%
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13 5 65 <1% <1%

14 8 112 <1% <1%
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Source:  Sea-Tac Airport Noise Abatement Office; Landrum & Brown analysis, 2012. 
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1.7 AIRPORT ENVIRONS 
 
Sea-Tac Airport is located in the City of SeaTac in King County, Washington.  

The Airport Environs refers to the regional area that may experience broader effects 
from the noise of aircraft operations beyond the DNL 65 dBA noise exposure 
contour.  Within the Airport Environs, a Part 150 Study Area has been established 

as described below. 
 

1.7.1 STUDY AREA (SA) 
 

The SA is defined as the area that experiences direct overflights of aircraft at lower 
altitudes.  The SA was determined by examining the boundaries of previous DNL 65 
dBA noise exposure contours (the FAA-defined threshold for significant noise 

impacts), and by reviewing flight tracks of aircraft operating in the airport vicinity 
and/or under the control of the Sea-Tac ATCT.  The SA, as shown in Exhibit 1-8, is 

the area in which detailed land use analysis will be conducted.  The SA includes the 
all or parts of the cities of Burien, Des Moines, Kent, Normandy Park, Seattle, 
Tukwila, and portions of unincorporated King County.4   

 
The SA is depicted on Exhibit 1-14, Study Area – Generalized Existing Land 

Use.  To the north of Sea-Tac Airport, the SA extends approximately four miles 
from the ends of Runways 16L/16R/16C to 104th Street in Seattle.  To the west, the 
SA extends approximately 1.5 miles from the centerline of Runway 16R/34L to 12th 

Avenue in Burien and to the Puget Sound.  To the east, the SA extends 
approximately 1.6 miles from the centerline of Runway 16L/34R almost to 51st 

Avenue in SeaTac and Tukwila.  To the south, the SA extends approximately 3.7 
miles from the end of Runway 34R to 250th Street in Kent and Des Moines.  
 

1.7.2 EXISTING LAND USE 
 

Existing land use within the Airport Environs is shown on Exhibit 1-15, Existing 
Noise-Sensitive Public Facilities.  Existing land use immediately north of 

Sea-Tac Airport is a mixture of airport-related development, commercial, and 
single- and multi-family residential development.  To the south of Sea-Tac Airport 
there is open space, single-family residential, a number of large areas of 

multi-family residential, and public facilities uses.  Immediately east of Sea-Tac 
Airport, specifically along International Boulevard, there is commercial development 

with a mixture of multi-family residential, further east the land use is primarily 
single-family residential with a mixture of multi-family residential, commercial, and 
institutional land uses.  West of Sea-Tac Airport is predominantly single-family 

residential development with commercial and institutional uses to the northeast and 
southwest.   

                                       
4 Representatives of these communities are participating members of the Technical Review 

Committee (TRC) for the Sea-Tac Airport Part 150 Study.  The Highline Forum, which is also a 
participant in this update to the Sea-Tac Airport Part 150 Study, includes a number of these same 
communities; Des Moines, Burien, Normandy Park, SeaTac, Tukwila and Federal Way and the 

Highline School District and Port of Seattle.  More information regarding the public consultation 
process is included in Chapter Six, Consultation. 
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In summary, significant areas of potential existing incompatible land uses occur 
within the immediate proximity to Sea-Tac Airport and areas of aircraft overflight.  

These incompatible land uses are primarily residential.  Off each of the runway ends 
and along the eastern and western airport property boundary there is a buffer area 

of commercial and park/recreational land uses followed by large expanses of 
residential land use.  Many of the residential structures are included in the existing 
Sea-Tac Airport Noise Remedy Program.5 

 

1.7.3 NOISE-SENSITIVE PUBLIC FACILITIES 
 
Noise-sensitive public facilities, as defined by 14 CFR Part 150, include schools, 

churches, libraries, hospitals, and nursing homes.  The number and location of 
noise-sensitive public facilities within the SA were derived from a number of 
different sources, including Port records and local jurisdictions.  Noise-sensitive 

public facilities are shown on Exhibit 1-15.  The noise-sensitive public facilities 
within the SA are identified in Table 1-7, Noise-Sensitive Public Facilities. 

 

1.7.4 HISTORIC SITES 
 
Sites of historic significance within the SA are identified through a search of the 
National Register of Historic Places (NRHP).  The NRHP is the official list of 

properties recognized by the Federal government as worthy of preservation for their 
local, state, or national significance in American history, architecture, archaeology, 

engineering, or culture.  Although the National Register is a program of the National 
Park Service, it is administered at the state level by each respective state.  
In Washington, the National Register program is administered by the State 

Department of Archaeology and Historic Preservation.  The location of historic sites 
is shown on Exhibit 1-16, Existing Historic Sites and the sites are listed in 

Table 1-8, Historic Sites. 
 

                                       
5 More information on the ongoing noise remedy program is included in Section 1.5 of this chapter. 
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Table 1-7 
NOISE-SENSITIVE PUBLIC FACILITIES 

Seattle-Tacoma International Airport 
 

MAP 

ID 
FACILITY NAME JURISDICTION 

SOUND 

INSULATED 

SCHOOLS  
S-1 Beverly Park Elementary King County Scheduled 

S-2 Bow Lake Elementary Burien   

S-3 Cedarhurst Elementary Burien Completed 

S-4 Choice Academy - Homeschool Center Burien   

S-5 Community Chapel Christian School  Burien   

S-6 Des Moines Elementary Des Moines Scheduled 

S-7 Highline Community College  Des Moines   

S-8 Highline High School  Burien Scheduled 

S-9 Hilltop Elementary King County Scheduled 

S-10 Madrona Elementary SeaTac Completed 

S-11 Midway Elementary Des Moines Completed 

S-12 Mt Rainier High School  Des Moines Completed 

S-13 North Hill Primary Des Moines Completed 

S-14 Pacific Middle School  Des Moines Scheduled 

S-15 Parkside Primary Des Moines Completed 

S-16 Sea-Tac Occupational Skills Center Burien Scheduled 

S-17 Southern Heights Elementary King County Scheduled 

S-18 St. Philomena Primary  Des Moines   

S-19 Aviation High School (scheduled for relocation) Des Moines   

LIBRARIES 
L-1 Boulevard Public Library Seattle n/a 

L-2 Burien Library Burien n/a 

L-3 Des Moines Library Des Moines n/a 

L-4 Foster Library Tukwila n/a 

L-5 Valley View Library SeaTac n/a 

HOSPITALS 
H-1 Highline Medical Center  Burien n/a 

H-2 Regional Hospital Respiratory-Complex Care Tukwila n/a 

H-3 Schick Shadel Hospital  Seattle n/a 

NURSING HOMES 
N-1 El Dorado West Retirement Community Burien n/a 

N-2 Falcon Ridge Assisted Living SeaTac n/a 

N-3 Fernwood at The Park Normandy Park n/a 

N-4 High West Residence Burien n/a 

N-5 Highline Physical Rehab Center  Tukwila n/a 

N-6 Judson Park Retirement Center  Des Moines n/a 

N-7 Landmark on The Sound Des Moines n/a 

N-8 Life Care Center of Burien Burien n/a 

N-9 Normandy Park Senior Living Burien n/a 

N-10 Stafford Healthcare Des Moines n/a 

N-11 Wesley Holmes Des Moines n/a 

N-12 Wesley Homes Health Center  Des Moines n/a 
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Table 1-7, Continued 
NOISE-SENSITIVE PUBLIC FACILITIES 

Seattle-Tacoma International Airport 
 

MAP 

ID 
FACILITY NAME JURISDICTION 

SOUND 

INSULATED 

PLACES OF WORSHIP 
W-1 Apostolic Bible Church Of Jesus Christ Burien n/a 

W-2 Boulevard Park Presbyterian Burien n/a 

W-3 Burien Church Of Christ Burien n/a 

W-4 Burien Free Methodist Church Burien n/a 

W-5 Citadel Church Des Moines n/a 

W-6 Des Moines United Methodist Church Des Moines n/a 

W-7 Ethiopian Muslim Association Of Seattle Seatac n/a 

W-8 Faith Deliverance Assembly Seatac n/a 

W-9 First Baptist Church Des Moines n/a 

W-10 Grace Lutheran Church Des Moines n/a 

W-11 Highline 7th Day Adventist Church Des Moines n/a 

W-12 Highline Christian Church Burien n/a 

W-13 Islamic Center Of Seattle Seatac n/a 

W-14 Lifepoint Foursquare Church Des Moines n/a 

W-15 Midway Community Covenant Church Des Moines n/a 

W-16 Normandy Christian Church Des Moines n/a 

W-17 Our Savior's Lutheran Church Burien n/a 

W-18 Primera Iglesia Bautista Des Moines n/a 

W-19 Prince Of Peace Lutheran Church SeaTac n/a 

W-20 Resurrection Lutheran Church Des Moines n/a 

W-21 Riverton Heights Baptist Church Seatac n/a 

W-22 Saint Bernadette Church Burien n/a 

W-23 Saint Philomena Church Des Moines n/a 

W-24 Saint Thomas Church Tukwila n/a 

W-25 Samoan Christian Fellowship Des Moines n/a 

W-26 Southminster Presbyterian Church Des Moines n/a 

W-27 The Evergreen Church Burien n/a 
 

Note: n/a = land use type was not identified as eligible for sound insulation. 

Source:  Port of Seattle, King County, Landrum & Brown, 2013. 
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Table 1-8 
HISTORIC SITES 

Seattle-Tacoma International Airport 
 

FACILITY NAME CURRENT USE 
Building No. 105, Boeing Airplane Company Museum 

Covenant Beach Bible Camp Outdoor recreation facility 

Tracy House Single-family residence 

Tukwila School Museum and Cultural Center  
 

Source:  National Park Service, U.S. Department of Interior, 2011. 

 

1.7.5 LOCAL COMPATIBLE LAND USE PLANNING 
 
In 1990, the Washington State Legislature passed the Growth Management Act 
(GMA), RCW 36.70A, to create a method for comprehensive land use planning 

involving citizens, communities, counties, cities, and the private sector to prevent 
uncoordinated and unplanned growth.  The GMA requires that King County, and all 

cities within King County prepare a comprehensive plan.  According to the 
Washington Administrative Code (WAC) 365-196-400, a comprehensive plan must 
include a Comprehensive Plan (Future Land Use) Map.  

 
Many of the jurisdictions surrounding Sea-Tac Airport have included goals and 

policies related to the Airport and noise/land use compatibility in their 
comprehensive plans.  The following sections describe the comprehensive planning 
efforts of the jurisdictions within the SA.  Where applicable, goals and policies 

related to Sea-Tac Airport from each jurisdiction’s most recent comprehensive plan 
are included.  The format and numbering and use of acronyms is that of each 

individual plan, and therefore does not necessarily follow the format of this 
document.  For example, some jurisdictions refer to the Seattle-Tacoma 

International Airport as STIA.   
 

1.7.5.1 City of SeaTac 
 
The City of SeaTac surrounds Sea-Tac Airport and is approximately 3 square miles 

in area.  The City adopted its Comprehensive Plan in December 1994.  
The Comprehensive Plan includes a Comprehensive Plan Map that shows 
recommended land uses within the City.  Each year the City updates its Plan to 

meet changing conditions, and invites the public to participate in this process.  
At the same time, the City accepts proposals from the public for changes to the 

City's development regulations.  Development regulations are the controls placed 
on development and use of land.  These include the Zoning Code, the Subdivision 

Code, and related procedures (see Section 1.8.2.1).  Updating the zoning code 
involves a two-step process.  First, the zoning change must be consistent with the 
Comprehensive Plan Map.  If the proposed zoning change is inconsistent, the 

Comprehensive Plan Map must be updated before the zone change can occur. 
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The City of SeaTac Comprehensive Plan was most recently updated by ordinance on 
November 22, 2011.6  The existing Plan includes the discussion and map exhibit 

showing the 65+ DNL7 noise exposure contours from the Seattle-Tacoma 
International Airport FAR Part 150 Study Update (dated July 2002).  The Plan 

includes policies that identify land uses which are compatible or incompatible within 
the 65 to 75 DNL noise exposure contours and applicable construction standards for 
interior noise attenuation (see Goal 1.6 and Policies 1.6A and 1.6B).  The Plan 

identifies Sea-Tac Airport as an essential public facility and contains land use and 
transportation policies for the area immediately surrounding the Airport.  The Plan 

contains the following Airport-Related Land Use goals and policies:  
 
GOAL 1.6 

To achieve a reasonable level of compatibility between airport activities 
and adjacent land uses. 

Policy 1.6A 

Encourage land uses adjacent to Sea-Tac International Airport that are 
compatible with Airport operations. 

Discussion:  The FAA standards under the Part 150 identify compatible land uses 
for areas immediately adjacent to an airport.  Improving land use compatibility 

in areas near the Airport enables the City to take better advantage of the job 
and tax revenue benefits of the Airport, maintain and enhance the Airport’s role 

as an essential public facility, and help reduce the negative impacts to City 
residents.  

Land uses essential to the aviation function of an airport are considered an 

Essential Public Facility (EPF), (see Goal 1.7), and are subject to provisions of 
the Interlocal Agreement (ILA) between the City and the Port of Seattle for 

Seattle-Tacoma International Airport originally signed 9/4/97 and updated and 
reauthorized in 2005.  The parties of the ILA adopted the listed of Airport Master 
Plan projects and uses to settle their dispute over Airport expansion.  The ILA 

does not determine whether the listed uses are EPFs under the Growth 
Management Act.8  The ILA reserves the City’s rights under prescribed 

circumstances to challenge whether a proposed development at the Airport is an 
EPF.   

                                       
6 City of SeaTac Comprehensive Plan, Fifteenth Seventeenth Annual Update, City of SeaTac 

Department of Planning and Community Development, November 22, 2011, Ordinance No. 1011-

10131020. 
7 The Seattle-Tacoma International Airport FAR Part 150 Study Update (dated July 2002) used the 

acronym Ldn which is the symbol for day-night average sound level (DNL).  DNL is the acronym 
use in this study update.  DNL "means the 24-hour average sound level in decibels, for the period 
from midnight to midnight, obtained after the addition of ten decibels to sound levels for the 
period between midnight and 7:00 a.m. and between 10:00 p.m. and midnight, local time."  

Source: 14 CFR Part 150 §150.7, Definition of Day-Night Average Sound Level. 
8 The Washington Growth Management Act (GMA) requires cities to prepare comprehensive plans 

that contain, at a minimum, elements pertaining to land use, housing, transportation, capital 
facilities, and utilities.  It also requires local plans to address 13 State goals: urban growth, reduce 
sprawl, transportation, housing, economic development, property rights, permits, natural resource 

industries, open space and recreation, environment, citizen participation, public facilities and 
services, and historic preservation. 
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Policy 1.6B 

Encourage the development of Airport-compatible activities in the Aviation 

Business Center (ABC) area. 

Discussion:  The ABC district, created in 1991, encourages a wide mix of 

Airport-related businesses southeast of the Airport.  This district provides 
needed space for Airport-related activities, which play a key role in the City’s 
economy.  The land uses within the ABC district are intended to be compatible 

with Airport operations. 

Policy 1.6C 

Work with the Port of Seattle to implement the Interlocal Agreement (ILA) 
between the City and the Port of Seattle for the Airport, adopted 9/4/97.   

Discussion:  The City of SeaTac and Port of Seattle entered into the ILA to 

establish a mutually satisfactory process and set of development standards for 
Port projects and mitigation for the Airport Master Plan.  The ILA resolves land 

use jurisdictional issues and establishes a basis for working toward compatibility 
between City and Airport land uses. 

 

GOAL 1.7 

To address the siting of essential public facilities. 

Policy 1.7A 

Administer a process consistent with both the Washington Growth Management 

Act and the Countywide Planning Policies to address the siting of essential public 
facilities (EPF).  Any EPF facility must be consistent with the City’s goals and 
policies.  

Discussion:  The Washington Growth Management Act defines essential public 
facilities as being “those facilities that are typically difficult to site...”  King 

County’s Comprehensive Plan defines an essential public facility as a facility that 
either: (a) meets the Washington Growth Management Act definition of an 
essential public facility; (b) is on a State, County or local community list of 

essential public facilities; (c) serves a significant portion of the County or 
metropolitan region or is part of a Countywide service system; or (d) is difficult 

to site or expand.   

The Washington Growth Management authorizes municipalities to have some 
input into the siting process, but does not grant cities the right to prohibit 

essential public facilities.  A few essential public facilities identified in the City of 
SeaTac Comprehensive Plan include: airports and State/regional transportation 

facilities.  Differing levels of review and City involvement will be applied to 
different types of essential public facilities. 
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GOAL 2.1 

To preserve SeaTac’s existing residential neighborhoods and foster a high 

degree of pride in residency or ownership. 

Policy 2.1C 

Encourage the insulation of noise impacted housing units through the Port of 
Seattle/FAA Noise Remedy Program. 

 Discussion: Homes within noise impacted areas may be eligible for 

insulation. 
 

GOAL 2.3 

To increase housing opportunities for all economic segments of the 
community. 

Policy 2.3A 

Identify, maintain and enhance the existing affordable housing stock in SeaTac. 

Discussion: SeaTac’s existing housing stock serves as one of the most affordable 
housing alternatives in the greater Seattle area, and its preservation is an 
appropriate affordable housing mechanism. This policy is particularly important 

since some loss of affordable stock may occur because certain residential areas 
of the City that are impacted by Airport noise may transition to other uses. 

 

1.7.5.2 City of Des Moines 
 
The City of Des Moines is located on the Puget Sound just north of Federal Way, 
south of Normandy Park and Burien, southwest of the City of SeaTac and south of 

Sea-Tac Airport.  The City amended the City of Des Moines Comprehensive Plan on 
January 5, 2012.9  The Plan identifies goals, background/context, policies, and 

strategies for the following elements:   

1. General Planning 

2. Land Use 

3. Transportation 

4. Conservation 

5. Capital Facilities, Utilities, and Public Services 

6. Parks, Recreation, and Open Space 

7. Housing 

8. Community Character 

                                       
9 The City of Des Moines Comprehensive Plan was adopted in 1995 and was entitled the Greater Des 

Moines Planning Area Comprehensive Plan.  The original plan has been amended 12 times, most 
recently on January 5, 20122010 by Ordinance No. 15321499).  Since 1995, the majority of 
potential annexation areas surrounding the City have been annexed by Des Moines and 

surrounding cities.  To reflect this change in conditions, the name of the plan document was 
changed to the City of Des Moines Comprehensive Plan. 
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The Plan recognizes that “growth and development within Des Moines are 
influenced by activities outside the city, including: Seattle-Tacoma International 

Airport, regional economic trends, regional transportation systems and commuting 
patterns, regional development plans, development within bordering jurisdictions 

and state regulations.”  The following goals, background/context, policies, and 
strategies are related to ensuring compatibility with Airport operations. 
 

General Planning Background and Context 1-02-03 

Growth and development within Des Moines are influenced by activities outside the 

city, including: Seattle-Tacoma International Airport (STIA), regional economic 
trends, regional transportation systems and commuting patterns, regional 
development plans, development within bordering jurisdictions and state 

regulations. 
 

Land Use Policy 2-03-11 

Regulate the siting of incompatible uses adjacent to Sea-Tac Airport, as defined in 
Revised Code of Washington (RCW) 36.70.547 and the Washington State 

Department of Transportation’s Airports and compatible land Use Volume 1 (1999). 
 

Capital Facilities Strategy 5-04-04 

Utilize the plans of public facility and utility providers, and the Des Moines Capital 

Improvement Plan, to identify lands useful for public facility or utility purposes.  
Essential Public Facilities as defined by RCW 36.70A.200 are processed as 
Unclassified Use Permits (UUP) unless the use is permitted outright in a given 

zoning classification.  Cooperatively work with surrounding municipalities and King 
County during the siting and development of facilities of regional significance.  

As permitted by state and federal law, including the lawful exercise by the City of 
its SEPA authority pursuant to RCW 43.21C.060, City approvals related to facilities, 
operations and activities within the City of Des Moines associated with Sea-Tac 

International Airport, including but not limited to, necessary support activities, 
connected-actions and projects, may include conditions which are necessary to 

mitigate specific adverse environmental impacts on the City of Des Moines 
identified in environmental documents prepared pursuant to SEPA.  The City may 
decide not to approve such facilities or operations if the City finds:  (a) the proposal 

would likely result in a significant adverse environmental impact(s) identified in a 
final or supplemental environmental impact statement prepared under SEPA, and 

(b) reasonable mitigation measures capable of being accomplished are insufficient 
to mitigate the identified impact(s). 
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Housing Background and Context 7-02-08 

Much of Des Moines is impacted by aircraft noise related to Sea-Tac International 

Airport (STIA).  Virtually all of the City of Des Moines is within the 65 Ldn noise 
contour, and large portions of the City are within the 70 or 75 Ldn noise contour 

(STIA Existing Noise Exposure Map, 1991).10  Existing and projected noise contours 
constrain the amount of land appropriate for residential use.  As part of the Port of 
Seattle (POS) Noise Remedy Program, hundreds of dwellings in Des Moines have 

been purchased and relocated outside Des Moines by the POS.  While land uses 
within the City of Des Moines will be urban in nature as directed by Adopted 

Nov. 12, 2009 by Ordinance No. 1469 7-3 2009 City of Des Moines Comprehensive 
Plan Housing Element GMA and the Countywide Planning Policies, residential 
densities will be less than would occur in the absence of STIA. 

 
Housing Background and Context 7-02-09 

Environmental noise levels generated by STIA operations necessitated that 
Des Moines adopt Sound Transmission Control requirements (Chapter 14.08 
Des Moines Municipal Code (DMMC)11, International Building Code).  

These construction standards, which require interior noise reduction levels of 30-35 
dBA, contribute to housing construction costs within Des Moines.  As a result, 

opportunities to provide housing affordable to all segments of the community may 
be constrained by existing noise levels. 

 
Housing Policy 7-03-07 

In order to protect new dwellings from existing noise impacts associated with STIA, 

ensure that new residential construction includes Sound Transmission Control 
Requirements. 

 
Community Character Background and Context 8-02-01: Residential 
Neighborhood Preservation 

(3)  The Environmental Protection Agency (EPA) has found environmental sound 
exposure levels in excess of Ldn of 55 dBA may be incompatible with 

residential land uses. 
Community Character Background and Context 8-02-02: Historic 
Preservation 

(6)  Average noise levels above 65 dBA are incompatible with the preservation and 
enjoyment of historic properties and archeological sites. 

 

                                       
10 Housing Policy 7-02-08 of the City of Des Moines Comprehensive Plan should be amended upon 

the FAA approval of this Part 150 update to include the updated noise exposure map for existing 
and future conditions. 

11 City of Des Moines Municipal Code:  Building Code Chapter 14.08, Article I. Sound Control 
Requirements. 
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Community Character Background and Context 8-02-04: Noise 

(1)  Noise can be generated from numerous sources -- sounds from musical 

instruments, audio sound systems, band sessions, social gatherings, motor 
vehicles, aircraft, industrial and construction activities, and other sources.  

(2)  Noise can interrupt and degrade sleep, cause stress-related psychological and 
physiological disorders, interfere with speech, interrupt and degrade 
education, reduce residential and commercial property values, reduce the use, 

enjoyment, and value of public recreational facilities, and reduce the use, 
enjoyment and value of historic and other cultural resources. 

(3)  Federal regulations establish that the responsibility for determining the 
acceptable and permissible land uses and the relationship between specific 
properties and specific noise levels rests solely with the City of Des Moines. 

 
Community Character Policy 8-03-01:  Residential Neighborhood 

Preservation 

(3)  To the extent permitted by state and federal law, maintain appropriate plans, 
zoning, development and building regulations and review procedures to ensure 

that designated residential neighborhoods will not be exposed to 
environmental noise levels that exceed an Ldn of 55 dBA, or existing noise 

levels as of April 20, 1995, whichever is greater.  To the extent permitted by 
state and federal law, a reduction in the environmental noise level (greater 

than 55 Ldn) that existed as of April 20, 1995 should become the new 
maximum environmental level. 

 

Community Character Policy 8-03-02:  Historic Preservation 

(3)  To the extent permitted by state and federal law, in order to minimize adverse 

impacts related to noise, protect historic properties and archeological sites of 
local significance from environmental noise exposure levels that exceed an Ldn 
of 55 dBA, or existing levels as of April 20, 1995, whichever is greater.  To the 

extent permitted by state and federal law, a reduction in the environmental 
noise level (greater than 55 Ldn) that existed as of April 20, 1995 should 

become the new maximum environmental level. 
 
Community Character Policy 8-03-03:  Property Acquisition Areas 

(1)  Continue to require that all land within Des Moines acquired by public entities 
be subject to the City’s zoning and planning jurisdiction. 

 
Community Character Policy 8-03-04:  Noise 

(1)  Discourage the introduction of noise levels that are incompatible with current 

or planned land uses.  Encourage the reduction of incompatible noise levels, 
and discourage the introduction of new land uses into areas where existing 

noise levels are incompatible with such land uses. 

(2) Encourage the reduction of noise from Seattle-Tacoma International Airport.  
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(3)  Campaign aggressively for the development of new and quieter aircraft 
engines as well as modifications and/or retrofitting programs that promote the 

greatest reductions possible in aircraft noise emission levels.  

(4) Require that noise levels generated from all land uses be restricted to the most 

stringent standard allowed by federal, state, or local standards. 

(7) Within the North Central Neighborhood, encourage land uses and construction 
techniques that are tolerant of and compatible with the high noise and 

vibration levels generated by aircraft. 
 

Community Character Strategy 8-04-01: Residential Neighborhood 
Protection 

(1)(b) To the extent permitted by state and federal law, ensuring that land use 

changes and infrastructure improvements do not subject residential 
neighborhoods to environmental noise exposure levels which exceed an Ldn 

of 55 dBA, or existing levels as of April 20, 1995 or the date of this plan, 
whichever is greater. 

(1)(c)  To the extent permitted by state and federal law, ensuring that land use 

changes and infrastructure improvements do not subject residential 
neighborhoods to environmental noise exposure levels which exceed an Ldn 

of 55 dBA, or existing levels as of April 20, 1995, or the date of this plan, 
whichever is later. 

 
Community Character Strategy 8-04-02:  Historic Preservation 

(1)(d) To the extent permitted by state and federal law, ensuring that land use 

and transportation proposals do not subject historic and archeological sites 
of local significance to environmental noise exposure levels of Ldn of 65 

dBA, or existing levels as of April 20, 1995, whichever is higher. To the 
extent permitted by state and federal law, a reduction in the environmental 
noise level (greater than 65 Ldn) that existed as of April 20, 1995 or the 

date of this plan, whichever is later, should become the maximum 
environmental noise level. 

(1)(e)  To the extent permitted by state and federal law, requiring sponsors of any 
land use or transportation proposal that would expose historic and 
archeological properties of local significance to environmental noise levels 

of an Ldn of between 55 dBA and 65 dBA to submit a site-specific study 
addressing the uses of the particular resource, its historic or cultural 

significance, and the direct and indirect effect which noise may have upon 
the resource. 

 

Community Character Strategy 8-04-04:  Noise 

(1)(a) Enacting city-wide land use compatibility guidelines and criteria for the 

consideration of noise impacts in all planning and zoning decisions. 

(1)(b) Taking appropriate legislative and regulatory action to ensure that 
environmental noise levels not exceed the most stringent of federal, state, 

and local standards. 
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(1)(e) Taking advantage of every opportunity to work with the Port of Seattle and 
the Federal Aviation Administration to promote the development and 

implementation of airport operational procedures that will decrease the 
adverse noise effects of airport operations on the City and its residents. 

(1)(f) Maintaining a noise attenuation program through the incorporation of 
structural modifications to reduce sound transmissions from both inside and 
outside sources. 

(1)(g) Maintaining an ordinance requiring insulation and other noise reducing 
construction techniques as part of the building permit process. 

 

1.7.5.3 City of Normandy Park  
 
The City of Normandy Park is located on the Puget Sound south of Burien, west of 
the City of SeaTac and Sea-Tac Airport, and north of the City of Des Moines.  

The City adopted the City of Normandy Park Comprehensive Plan in December 
1995.  It was amended and readopted as the City of Normandy Park 2004 

Comprehensive Plan on November 9, 2004 (Ordinance No. 742).  Normandy Park 
worked closely with neighboring jurisdictions Burien and Des Moines to coordinate 
planning efforts. 

 
According to the Plan, the city has a responsibility to exercise its influence, when 

warranted, to protect its residents from potential impacts of land use planning and 
development activities in jurisdictions surrounding and adjacent to the City of 
Normandy Park.  County-wide Planning Policy LU-35 allows jurisdictions to identify 

Potential Impact Areas (PIA) in other jurisdictions.  In identifying PIAs, Normandy 
Park provides other local governments and decision makers an opportunity to 

review and comment on the potential impacts of the City’s pending land use 
planning and permitting decisions.  One of the City of Normandy Park PIA’s is the 
airport related lands under the jurisdiction of the Port.   

 
Normandy Park is a mature community in terms of land use.  Most of the buildable 

land within the city limits has been developed and the majority of land is devoted to 
single-family detached housing.  Due to its proximity to Sea-Tac Airport, the City 

has identified that unwanted noise sources can interrupt and degrade sleep, cause 
stress related psychological and physiological disorders, interfere with speech, 
interrupt and degrade education, reduce residential and commercial property 

values, reduce the use, enjoyment and value of public recreational facilities, and 
reduce the use, enjoyment and value of historic and other cultural resources.  

Therefore, the City has determined that the mitigation of noise should be 
considered for all land development.12 
 

The Plan contains goals, objectives, and policies that address Sea-Tac Airport as 
part of the regional community.  The goals, policies, and objectives related to the 

Airport and noise compatibility are listed below: 

                                       
12 The City of Normandy Park 2004 Comprehensive Plan, Land Use Element, II. INVENTORY AND 

ANALYSIS, G. Noise, p. 1-12.  November 9, 2004. 
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Objective 1.7:  Historic Preservation 

The Washington State Growth Management Act (RCW 36.70A.020(13)) states that 

local jurisdictions are to develop comprehensive plans which “identify and 
encourage the preservation of lands, sites, and structures that have historical or 

archaeological significance.”  The King County Countywide Planning Policy 
Framework-26 states that “significant historic, archaeological, cultural, architectural 
and environmental features shall be respected and preserved.” 

As it is in the public interest to protect historic properties and sites from 
incompatible land uses and associated activities, and average noise levels above 

55 dBA are incompatible with the preservation and enjoyment of historic properties 
and sites, the city should continue to identify historic properties and sites, and 
continue to enforce noise regulations. 

Policy 1.7.3: Protect historic properties and sites of local significance from 
exterior noise exposure levels which exceed an Ldn of 55 dBA, or the levels 

existing at the date of adoption of relevant plans or regulations, whichever is 
greater. 

 

Objective 1.9:  Noise 

As federal regulations establish that the responsibility for determining acceptable 

and permissible land uses and the relationship between specific properties and 
specific noise levels rests with city government, the city should continue to monitor 

and regulate noise issues. 

Policy 1.9.1: Discourage the introduction of noise levels that are incompatible with 
current or planned land uses, encourage the reduction of incompatible noise levels, 

and discourage the introduction of new land uses into areas where existing noise 
levels are incompatible with those land uses. 

Policy 1.9.2: Encourage the reduction of noise from Seattle-Tacoma International 
Airport. 

Policy 1.9.3:  Aggressively campaign for the development of new and quieter 

aircraft engines as well as modifications or retrofitting programs that promote the 
greatest reductions possible in aircraft noise emission levels. 

Policy 1.9.4:  Take advantage of every opportunity to work with the Port of Seattle 
and the Federal Aviation Administration to promote the development and 
implementation of airport operational procedures that will decrease the adverse 

noise effects of airport operations on the city and its residents. 

Policy 1.9.5:  Continue to enforce noise level regulations. 

Policy 1.9.6:  Require buffering from noise-generating land uses through substantial 
berming, landscaping, setbacks, tree planting, and building construction and siting 
methods. 
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1.7.5.4 City of Burien  
 
The City of Burien is bordered on the west by several miles of Puget Sound 
shoreline, bordered on the north by unincorporated King County, on the east by the 

City of SeaTac and Sea-Tac Airport, and on the south by Normandy Park and 
Des Moines.  The City's first Comprehensive Plan was adopted in November 1997 

and it is amended annually.  Requests for amendments must be submitted by 
June 1 and the Planning Commission makes its recommendations on the 
amendments in July for City Council’s consideration.  The Plan was last revised in 

December 2010.  The City of Burien is currently updating its Comprehensive Plan, 
which should be complete by the end of 2012. 

 
The Burien Plan—The Comprehensive Plan for the City of Burien, Washington 
contains policies that address Sea-Tac Airport and some of the policies presented in 

the Burien Plan are very similar to the policies of the City of Des Moines and the 
City of Normandy Park.  The 2010 Burien Plan states “…the airport expansion is 

both ill-advised and inconsistent with the requirements of the Washington State 
Growth Management and State Environmental Policy Acts,…”  The airport expansion 
has occurred with the opening of Runway 16R/34L in November 2008.  Some 

sections of the Burien Plan have not been updated to reflect the opening of Runway 
16R/34L, referred to as “the third runway”. 

 
The goals and policies of the Burien Plan that are related to Sea-Tac Airport include 
the following: 

 
Land Use  

Goal LU.1: Establish a development pattern that is true to the vision for Burien by 
supporting the neighborhoods and preserving the character of the well-established 
neighborhoods as defined by the Neighborhood Plans, enhancing the attractiveness 

and vitality of the downtown core, and preserving the City’s small town character. 

Policy LU 1.9: The City is aware that under the Growth Management Act the 

City may not preclude the siting of the third runway if the runway is determined 
by the courts to be an “essential public facility.”  The City also notes that the 

Growth Management Act, the Central Puget Sound Growth Management 
Hearings Board, the Countywide Planning Policies, the State Environmental 
Policy Act and other policies, laws and regulations authorize that there be 

appropriate and reasonable mitigation for communities and elements of the 
environment adversely impacted by the siting of an essential public facility.  

Under certain circumstances, permit applications can be conditioned or denied if 
significant adverse environmental impacts are not mitigated. If the third runway 
is constructed, significant adverse impacts should be mitigated to the maximum 

extent allowed by law. 
 

Residential Neighborhoods 

Goal RE.1: Provide a variety of attractive, well-designed housing choices that 
reinforce the character of the neighborhoods and meet the needs of existing and 

future City residents. 
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Policy RE 1.2: The planned densities for single family development should 
encourage a lower development potential in areas with development constraints. 

Discussion: Within the City, potential development constraints include, but are 
not limited to, critical areas, such as areas along the coastline that are 

susceptible to landslides, areas with wetlands or areas prone to flooding; areas 
with stormwater drainage problems; exposure to exterior noise levels that 
exceed an Ldn of 55 dBA; or deficiencies in the type or level of services 

necessary for urban development, such as transportation facilities (roadway and 
pedestrian), sewer, or water. 

Pol. RE 1.5 The Low Density Residential Neighborhood designation will provide 
for low-density residential development.  Development within this designation 
includes existing neighborhoods that are zoned for four units per acre or less. 

Allowed Uses and Description: The Low Density Residential Neighborhood 
designation allows single family residential uses and their accessory uses at a 

density of 4 units per acre or less, due to the constraints posed by critical areas.  
This policy may be implemented by more than one zoning category, based on 
the ability of the land and public facilities to support development.  Development 

standards, for such items as impervious surfaces, streetscapes, sidewalks and 
stormwater drainage, may vary within each zoning category based on the 

existing character of the area. 

Designation Criteria: Properties designated Low Density Residential 

Neighborhood should reflect the following criteria: 

1. The area is already generally characterized by single family residential 
development at four units per acre or less; and 

2. Relative to other residential areas within the City, the area is 
characterized by lower intensity development as shown on Map LU-2. 

3. The land is designated as a potential landslide hazard area, steep slope 
area, or wetland on the City of Burien‘s Critical Areas Map, 

4. The existing and planned public facilities for the area cannot adequately 

support a higher density. 

5. The area is subject to existing impacts from high levels of airport-related 

noise. 
 
Industrial & Manufacturing Uses 

Goal IN.1:  Provide opportunities for the development of attractive Business Park, 
Warehouse, Manufacturing and Airport-Related uses in the northeast part of the 

City where impacts on the surrounding environment can be minimized. 

Policy IN 1.1: The Northeast Special Planning Area identified on Map LU-1 is an 
overlay land use designation that recognizes a potential opportunity for 

economic development in the northeastern part of the City, in areas affected by 
aircraft noise from Sea-Tac International Airport.  Development of Uses in the 

Northeast Special Planning Area should be low scale, landscaped and buffered, 
have access to Des Moines Memorial Drive, meet the designation criteria under 
this policy and meet the performance criteria set forth in policies IN 1.3 and 1.4. 
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Allowed Uses and Description: Business Park, Warehouse, Manufacturing uses 
are storage within a building, production, light industrial, processing and 

distribution-related businesses with minimal environmental and land use 
impacts.  Since the area is in close proximity to Sea-Tac International Airport, 

the uses in this classification could be airport-oriented. In addition, studio space 
for artists is also encouraged as a part of these developments, to the extent 
allowed by FAA restrictions. 

Character: Uses in the Northeast Special Planning Area should be contained 
entirely within a structure.  Only limited outside storage, or other external 

activity is appropriate.  Developments should be clustered together and sited so 
that they have internal circulation, minimizing the number of access points to 
Des Moines Memorial Drive.  Sites should be designed and located in a way that 

minimizes traffic, congestion, visual, noise or other impacts on adjacent 
residential uses or environmentally critical areas. 

Designation Criteria: Properties designated for the Northeast Special Planning 
Area shall reflect the following criteria: 

1. The area is located in the northeastern corner of Burien, and is currently 

or anticipated to be subjected to high levels of noise from airport-related 
activities, and therefore, less suitable for residential development. 

2. The area must be a minimum of 2 acres in size, although smaller lots may 
be aggregated to meet this requirement. 

3. The area shall be located near major transportation corridors with 
adequate highway access. 

4. The area should be free of or able to appropriately accommodate 

significant amounts of environmentally critical areas. 

5. The existing or planned public facilities are or will be adequate to support 

the level and intensity of proposed development. 
 
Special Planning Areas 

Goal SE.1: Designate Special Planning Areas to provide the City with the ability to 
support, encourage and achieve the community vision for specific areas of the 

downtown.  These areas have distinctive geographic characteristics that the City’s 
existing land use designations cannot adequately address. 

Discussion: Special Planning Areas are used as a planning tool to create policies, 

regulations and criteria for development within defined geographic areas of the City 
that have special characteristics. These characteristics could include special design 

elements, gateways, large-lot public or semi-public facilities, or master-planned 
areas.  A Special Planning Area can be established when the City‘s traditional Plan 
designations and zoning regulations are inadequate to address the development of 

an area.  Within Special Planning Areas, special regulations are designed to ensure 
that development supports and achieves the desired character and stated goals and 

policies for the area.  
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Policy SE 1.5: The Northeast Redevelopment Area (NERA) is an approximately 
158 acre area located in the northeastern part of Burien that has been affected 

by Sea-Tac International Airport operations.  The NERA provides near and long 
term opportunities for economic development.  Allowed Uses and Description: 

The NERA has been divided into two land use designations: Airport Industrial 
(AI) and Professional Residential (PR). 

Airport Industrial: The purpose of this designation is to facilitate economic 

development and provide flexibility for airport-compatible uses in a campus-like 
setting with internal circulation to minimize the number of access points to Des 

Moines Memorial Drive.  Allowed uses include, but are not limited to flex-tech, 
professional offices, light manufacturing, production, processing and 
distribution-related businesses; warehousing, utilities, retail, and new car auto 

sales developed in an auto mall configuration in designated locations.  New 
residential uses are not allowed. 

Professional Residential: The purpose of this designation is to provide flexibility 
by allowing both single-family homes and small businesses in an area near but 
not directly under Sea-Tac International Airport‘s third runway.  Allowed uses 

include, but are not limited to moderate density residential, small office, small 
scale retail, art studios, and other similar uses that would be compatible with 

single-family homes. 
 

Natural Environment 

Goal EV.4: Conserve fish and wildlife resources and maintain bio-diversity. 

Policy EV 4.10: In order to minimize adverse impacts related to noise, unless 

prohibited by federal or state law, fish and wildlife habitat conservation areas 
within the City should be protected from exterior noise levels which exceed 55 

dBA Ldn. 
 
Noise 

Goal NO.1:  Prevent community and environmental degradation by limiting noise 
levels, and to safeguard the health and safety of the residents of the City by 

ensuring that the City’s physical and human environments are protected and 
enhanced as progress and change take place within and outside of its municipal 
boundaries. 

Policy NO 1.1: The City shall;  

1. Discourage the introduction of noise levels which are incompatible with 

current or planned land uses;  

2. Encourage the reduction incompatible noise levels; and  

3. Discourage the introduction of new land uses into areas where existing 

noise levels are incompatible with such land uses.  

Policy NO 1.2: The City shall work with other jurisdictions and agencies to, 

encourage the reduction of noise from Seattle-Tacoma International Airport.  
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Policy NO 1.3: The City shall aggressively campaign for the development of 
new and quieter aircraft engines as well as modifications and/or retrofitting 

programs which promote the greatest reductions possible in aircraft noise 
emission levels.  

Policy NO 1.4: The City shall take advantage of every opportunity to work with 
the Port of Seattle and the Federal Aviation Administration to promote the 
development and implementation of airport operational procedures that will 

decrease the adverse noise effects of airport operations on the City and its 
residents. 

 
Housing 

Goal HS.1: Encourage the provision of a variety of attractive, well-designed 

housing types and densities that reinforce and retain the character of the 
neighborhoods and meet the needs of existing and future City residents, while 

recognizing the need for a range of affordable housing. 

Policy HS 1.8: The City‘s affordable housing strategy shall place a high priority 
on conserving and improving the City's existing housing stock.  The City should 

accomplish this through code enforcement, appropriate zoning, and participation 
in housing rehabilitation programs. 

Discussion: The comprehensive plan recognizes the existing housing stock as 
the most affordable form of housing within the community. Burien‘s existing 

housing stock is some of the most affordable in the Greater Seattle region, and 
its preservation is an appropriate mechanism for pursuing affordable housing 
choices for residents.  This policy is particularly important because certain 

residential areas could transition to other uses due to airport noise, 
disinvestment, or other impacts. 

Policy HS 1.12: Existing mobile home parks in the City provide an important 
affordable housing choice for low-income residents and should be protected from 
closures without adequate relocation plans. The City should ensure that 

sufficient relocation plans are in place prior to closure of any housing that serves 
low-income residents. 

Discussion: Within Burien, mobile home parks could be closed in the future due 
to airport noise or redevelopment.  In such cases, mobile home park residents 
must either sell their home or relocate it.  The costs of relocating a mobile home 

can be prohibitive for many low and moderate income residents.  By state law, 
mobile home park owners must give a year‘s notice before closing their park. 

The City will require mobile home park owners to prepare a relocation plan that 
outlines the options available to each tenant, and includes information on 
locations and phone numbers of mobile home parks with vacancies, apartment 

complexes with rent levels equivalent to monthly housing payments in mobile 
home parks, and data on any available state or regional relocation funding 

programs.  In cases where the mobile home park is noise impacted, and the 
park owner requests a rezone, the City will require cooperation with the Port‘s 
Noise 150 program that passes relocation funding assistance to tenants before a 

rezone is granted. 
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Historic Preservation 

Goal HT 1: Ensure that historic properties and sites are identified, protected from 

undue adverse impacts associated with incompatible land uses or transportation 
facilities, and protected from detrimental exterior noise levels. 

Policy HT. 1.5: In order to minimize adverse impacts related to noise, unless 
prohibited by federal or state law, historic properties and sites of local 
significance should be protected from exterior noise exposure levels that exceed 

a Ldn (DNL) of 55 dBA.  
 

Neighborhood Preservation 

Goal NP.1: Continue to provide the residents of the City with stable and quiet 
residential neighborhoods by maintaining an adequate residential tax base and 

assuring that: 

• Residential neighborhoods are protected from undue adverse impacts 

associated with incompatible land uses or transportation facilities, including, 
but not limited to, noise, air and water pollution, glare, excessive traffic and 
inadequate on-street parking;  

• Residential neighborhoods are identified and protected from detrimental 
exterior noise levels;  

• Residential streets are protected from heavy commercial traffic that inhibits 
the free flow of traffic or that exceeds prescribed weight limits. 

Policy NP 1.3: The City shall adopt appropriate plans, zoning, development and 
building regulations and review procedures to ensure that residential 
neighborhoods, to the extent allowed by federal and state law, will not be 

exposed to exterior noise levels which exceed an Ldn of 55 dBA at the property 
line. 

 
Parks Recreation and Open Space 

Goal PRO.4: Ensure that park, recreation and open space areas of local or regional 

significance are identified and protected.  Also, ensure that existing and planned 
park, recreation and open space areas are protected from adverse impacts 

associated with incompatible land uses and/or transportation activities.  Such 
adverse impacts may include traffic congestion, inadequate parking, surface water 
runoff, vibration, air and water pollution, noise among others. 

Policy PRO 4.4: In order to minimize adverse impacts related to noise, unless 
prohibited by federal or state law, Burien‘s park, recreation and open space 

areas of local or regional significance should be protected from exterior noise 
exposure levels which exceed an Ldn of 55 dBA, except that outdoor 
amphitheaters and music shells should be protected from exterior noise 

exposure levels which exceed an Ldn of 50, unless prohibited by federal or state 
law, and except that golf courses, ball fields, outdoor spectator sports areas, 

amusement areas, riding stables, nature trails, wildlife refuges, auditoriums and 
concert halls should be protected from exterior noise exposure levels which 
exceed and Ldn of 60 dBA unless prohibited by federal or state law. 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter One – Inventory 

October 2013 Page 1-81 

1.7.5.5 City of Tukwila  
 
The City of Tukwila is located to the east/northeast of Sea-Tac Airport, north and 
east of the City of SeaTac, and is bisected by Interstate-5 and Interstate-405.  

The City adopted a Comprehensive Land Use Plan in December 1995 and updated 
that Plan in December 2008.  The City has adopted several policies addressing 

aircraft noise, very similar to other communities surrounding Sea-Tac Airport.  
The goals, policies, and implementation strategies of the Tukwila Plan that are 
related to the airport operations include the following: 

 
GOAL 7.2 

Noise Abatement 

Residential neighborhoods protected from undue noise impacts, in order to ensure 
for all residents the continued use, enjoyment and value of their homes, public 

facilities and recreation, and the outdoors. 

Policies 

7.2.1  Prevent community and environmental degradation by limiting noise 
levels. 

7.2.2  Discourage noise levels which are incompatible with current or planned 

land uses, and discourage the introduction of new land uses into areas 
where existing noise levels are incompatible with such land uses. 

7.2.3  Require building contractors to limit their construction activities to those 
hours of the day when nearby residents will not be unreasonably 
disturbed. 

Implementation Strategy 

• Noise regulations 

7.2.4  Discourage noise levels incompatible with residential neighborhoods. 

Implementation Strategies 

• Coordinate with the Washington Department of Transportation 

• Noise reduction and buffering regulations 

• Berming, landscaping, setbacks, tree planting 

• Building construction and siting methods 

• Home occupations standards 

7.2.5  Encourage the reduction of noise from Seattle-Tacoma International 
Airport and King County Airport, by promoting the development of new or 
the retrofit and modification of existing aircraft engines which are quieter, 

and operational procedures that help reduce aircraft noise emission levels. 

7.2.6  Work with the Port of Seattle, King County Airport and the Federal 

Aviation Administration to promote the development and implementation 
of airport operational procedures that will decrease the adverse noise 
effects of airport operations on Tukwila and its residents. 
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Implementation Strategies 

• Lobbying the Federal Aviation Administration to develop and 

implement airport operational procedures to reduce noise impacts. 

• Coordinate with other jurisdictions surrounding airports to ensure 

common purpose and implementation strategies. 

• Work with King County International Airport/Boeing Field to establish 
an appropriate noise monitoring system, including better identification 

of noisy flight events, counseling/education of pilots about quieter 
flying techniques, flight patterns that avoid noise-sensitive areas and 

other strategies. 

7.2.7  Ensure that urbanization and development do not negatively impact 
current neighborhood noise levels or E.P.A. standards. 

Implementation Strategy 

• WSDOT coordination in advance of roadway improvements 

• City-wide study on current noise levels 

• Establish City program and standards 
 

GOAL 9.2 

Residential Areas 

Unique residential neighborhoods and housing opportunities that serve a broad 
range of ages, family mixes, lifestyles and incomes. 

9.2.1 Emphasize noise attenuation, pedestrian access and high quality building 
and landscape treatment in development review for residential uses. 

 

1.7.5.6 City of Kent  
 

The City of Kent adopted the City of Kent Comprehensive Plan in April 1995 by 
Ordinance Number 3222, with the most recent update in May 2006 (Ordinance 
Numbers 3794-3797).  The Plan contains goals and policies for community 

development, and a Land Use Plan Map that depicts generalized future land uses.  
The Plan does not contain any goals or policies addressing Sea-Tac Airport or any 

noise-exposure contours associated with the Airport.   
 

1.7.5.7 King County  
 
King County adopted the King County Comprehensive Plan in 1964 and has updated 

it several times since the enactment of the Growth Management Act by the State of 
Washington in 1990.  The Plan is typically updated annually with significant 

revisions being conducted every four years.  The most recent significant revision 
occurred in 2008, with a minor update in 2010.  The Plan contains the following 
policies pertaining to airport noise and land use compatibility:  
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Policy U-126: King County shall not support requests for residential density 
increases on lands located within the outer boundaries of the Noise Remedy 

Area as identified by Seattle-Tacoma International Airport. 

Policy T-115: Recognizing that certain noise reduction measures are contingent 

on ongoing and future FAA funding, King County shall implement those actions, 
under its control and identified in the Part 150 Noise and Land Use Compatibility 
Plan.  King County shall encourage other entities to implement those measures 

under their control and also identified in the Part 150 Noise and Land Use 
Compatibility Plan. 

 

1.7.5.8 City of Seattle  
 
The City of Seattle, the largest city in Washington State, is located north of the 
cities of Tukwila and Burien and Sea-Tac Airport.  The City adopted the City of 

Seattle Comprehensive Plan, Toward a Sustainable Seattle, in July 1994 and has 
amended it annually, with major updates occurring every few years.  The Plan 

includes goals and policies related to the protection of the environment, including 
noise pollution.    
 

1.7.6 ZONING  
 

All of the jurisdictions in the vicinity of Sea-Tac Airport have adopted traditional 
land use zoning ordinances to control the types of land uses within their 

jurisdiction.  The ordinances divide a jurisdiction into zoning districts and prescribe 
certain requirements for allowable uses within those districts.  The various elements 
of the zoning codes from each jurisdiction pertaining to airport-related activities are 

presented in the following paragraphs.  Exhibit 1-17, Generalized Existing 
Zoning, presents the zoning districts for the jurisdictions around Sea-Tac Airport, 

in terms of general zoning classification (e.g. residential, commercial, industrial, 
institutional, etc.).  
 

The area to the immediate north of the runways at Sea-Tac Airport within the 
jurisdiction of the City of SeaTac is generally zoned commercial/industrial.  

The area to the northeast of the runways within the City of SeaTac is zoned 
residential.  The area to the immediate east of Sea-Tac Airport, along the SR 99 
corridor, is zoned commercial.  The areas further east, generally east of 32nd 

Avenue, are zoned residential.  To the south of the runways within the City of 
SeaTac, land is primarily zoned residential and commercial.  Immediately west of 

the Airport, land within the City of SeaTac is zoned residential and commercial.   
 
Burien has generally zoned the majority of its jurisdiction as single- and 

multi-family residential, with a commercial center generally bounded by State 
Route 509 to the east, SW 148th Street to the north, 10th Avenue to the west, and 

SW 152nd Street to the south.  Land to the immediate west of the Airport within the 
City of Burien is primarily zoned residential, with some industrially-zoned areas 

located to the west and northwest of the Airport. 
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Des Moines is generally zoned for single-family housing except for the downtown 
and marina areas, and along Pacific Highway South (State Route 99), and arterial 

streets where commercial and multi-family development is permitted.  
 

Tukwila permits a variety of business, industrial and residential development at 
various densities.  
 

According to their 2004 Comprehensive Plan Future Land Use Map, the City of 
Normandy Park primarily permits residential land uses, with some areas of 

neighborhood commercial and mixed-use along 1st Avenue. 
 
The zoning for each of these communities as it relates to airport operations and 

compatibility is discussed in the following sections.  
 

1.7.6.1 City of SeaTac  
 

The City of SeaTac adopted a zoning ordinance on October 17, 1992, which has 
been updated periodically and is included as Title 15 of the SeaTac Municipal Code.  
The ordinance contains two use zones that address the Airport directly, Airport Use 

Zone and Aviation Business Center Zone.  

Aviation Operations (AVO):  The purpose of this designation is to create a 

zone for development of the range of facilities that provide for safe and efficient 
commercial operations and support, together with security, access, the needs 
and convenience of the traveling public, and handling of air cargo. 

Aviation Commercial (AVC): The purpose of this designation is to create a 
zone for development that provides support to operations of the airport, the 

traveling public, and air cargo, and for other development that provides 
economic benefit to the airport and community while maintaining compatibility 
with airport operations and activities. 

 
These districts allow for and encourage aviation and aviation-related development 

such as aviation facilities, utilities, access roads, hotels and conference centers, and 
parking facilities.   

 
The Code also contains the following General Performance Standard provision 
addressing noise.  

 
Section 15.18.020(C): Due to the proximity of the Airport facilities, residential 

construction shall have sound attenuated or limited as consistent with adopted Port 
of Seattle/FAA noise remedy programs within significant DNL contours.  
(Ord. 92-1041 § 1) 
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In addition to the above provisions, the City of SeaTac and the Port of Seattle 
entered into an Interlocal Agreement concerning several issues of importance to 

both entities, one of which was land use and zoning.  The original Agreement was 
adopted on September 4, 1997 and has been amended several times.  The 1997 

Agreement included provisions for the inclusion of the zoning districts (listed above) 
in the City of SeaTac’s zoning ordinance.  A new Agreement was adopted on 
February 16, 2006.  The following statement related to Land Use/Zoning is included 

in the Agreement:  

2.  Land Use/Zoning: The City and Port adopt the planning, land use 

and zoning provisions set forth in Exhibit A hereto and shall implement 
the same.  Both parties acknowledge that the Airport's 2005 
Comprehensive Development Plan (CDP) is under development, and 

that mitigation of environmental impacts of the CDP will be addressed 
in the programmatic and project-specific stages of the CDP 

environmental process.  Both parties further acknowledge that it is 
important City concerns of CDP implementation be addressed in the 
earliest stages.  The Port agrees to notify the City at least three 

months prior to the issuance of any environmental documents or 
determination about any planned construction of any CDP project, and 

agrees to collaboratively work with the City to identify and resolve City 
concerns.  Where differences may remain regarding the approach to 

be used in the proposed CDP to minimize ramifications on the City, the 
Dispute Resolution process described in Section 13 shall apply-  

 

1.7.6.2 City of Des Moines  
 

The City of Des Moines has an adopted zoning ordinance, with the latest revision 
being in March 2011. The code contains a Noise Levels Chapter, 18.38 with two 
sections dealing with noise levels in residential neighborhoods.  

 
18.38.020: Limit on noise impacts on residential neighborhoods - Residential 

neighborhoods shall not be subject to adverse land uses, activities or traffic that 
generate exterior noise exposure levels exceeding 55 Ldn dBA, or existing levels as 

of April 20, 1995, whichever is greater.  A reduction in the exterior noise level 
(greater than 55 Ldn) that existed as of April 20, 1995 shall become the new 
maximum exterior noise level.  

 
18.38.030: Requirement for noise mitigation plan - Proponents of projects that will 

increase exterior noise levels to which residential areas are exposed to levels 
exceeding those existing on April 20, 1995, or to levels exceeding an Ldn of 55 
dBA, whichever is greater, must submit a noise mitigation plan to the community 

development department of the city for review and approval before required 
permits are issued to allow the project to proceed.  
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1.7.6.3 City of Normandy Park  
 
Title 18 of the Normandy Park Municipal Code sets forth the City’s zoning 
regulations.  Similar to the City of Des Moines, Normandy Park has specific sections 

that address noise levels within residential neighborhoods.  In addition, the zoning 
code addresses noise levels at parks and other landmarks.  These sections of the 

zoning code are outlined below. 
 
Chapter 18.68: Residential Neighborhoods – Noise Protection 

 
Section 18.68.030:  Limit on noise impacts – Residential neighborhoods shall not be 

subject to adverse land uses, activities or traffic which generate exterior noise 
exposure levels exceeding an Ldn of 55 dbA, or existing levels as of the effective 
date of the ordinance codified in this chapter, whichever is greater. 

 
Section 18.68.040:  Requirement for noise mitigation plan - Proponents of projects 

which will increase exterior noise levels to which residential areas are exposed 
above those existing on the effective date of the ordinance codified in this chapter, 
or above an Ldn of 55 dbA, whichever is higher, must submit a noise mitigation 

plan to the city planning department for review and approval before required 
permits are issued to allow the project to proceed. 

 
Chapter 18.72: Landmark Protection and Preservation 
 

18.72.040:  Limit on noise impacts to significant sites, districts, buildings, 
structures and objects - Significant sites, districts, buildings, structures and objects 

shall not be subject to adverse land uses which generate exterior noise exposure 
levels exceeding an Ldn of 55dbA, or existing levels as of the effective date of the 
ordinance codified in this chapter, whichever is greater.  

 
18.72.050: Requirement for noise mitigation plan - Proponents of projects that will 

increase exterior noise levels to which significant sites, districts, buildings, 
structures are exposed to levels exceeding those existing on the effective date of 

the ordinance codified in this chapter, or above an Ldn of 55 dBA, whichever is 
higher, must submit a noise mitigation plan to the city planning department for 
review and approval before required permits are issued to allow the project to 

proceed.  
 

Chapter 18.76: Parks of Local Significance 
 
Section 18.76.020 Exterior noise levels. 

(1)  Except for golf courses, ball fields, outdoor spectator sports areas, 
amusement areas, riding stables, nature trails and wildlife refuges, park 

and recreation areas designated as being of local significance as specified 
by the city shall not be subjected to adverse land uses which result in 
exterior noise level exposures which exceed an Ldn of 55 dBA, or the 

existing Ldn level as of the effective date of the ordinance codified in this 
chapter, whichever is greater. 
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(2)  Golf courses, ball fields, outdoor spectator sports areas, amusement areas, 
riding stables, nature trails and wildlife refuges designated as being of local 

significance as specified by the city shall not be subjected to adverse land 
uses which result in exterior noise level exposures which exceed an Ldn of 

60 dBA or the existing Ldn level as of the effective date of the ordinance 
codified in this chapter, whichever is greater. 

(3)  Proponents of projects which will increase noise levels to which park and 

recreation areas are exposed above those existing on the effective date of 
the ordinance codified in this chapter, or above an Ldn of 55 dBA (or 60 

dBA for golf courses, ball fields, outdoor spectator sports areas, amusement 
areas, riding stables, nature trails and wildlife refuges), whichever is 
higher, must submit a noise mitigation plan to the city for review and 

approval before the required permits may be issued to allow the project to 
proceed. 

 

1.7.6.4 City of Burien 
 
The City of Burien last updated its zoning code in December 2010.  The code 
contains provisions for Airport Industrial Zones, height limitations, and noise 

restrictions as described below: 
 

Section 19.15.070:  Airport Industrial Zones – The Airport Industrial (AI) zone 
implements the Airport Industrial Comprehensive Plan designation within the 
Northeast Redevelopment Area. The purpose and intent of this designation is to 

facilitate economic development and provide flexibility for airport-compatible uses 
in a campus-like setting with internal circulation to minimize the number of access 

points to Des Moines Memorial Drive. 
 
Section 19.17.140:  Height Limits near major airports – No building or structure 

shall be erected nor shall any tree be allowed to grow to a height in excess of the 
height limit established by the airport height maps for the Seattle-Tacoma 

International Airport. 
 

Section 19.85.020:  Limit on noise impacts to significant sites, districts, buildings, 
structures, and objects – Significant sites, districts, buildings, structures, and 
objects shall not be subject to adverse land uses which generate exterior noise 

exposure levels exceeding 55 dbA Ldn. 
 

Section 19.85.030:  Requirement for noise mitigation plan – Proponents of projects 
which will increase exterior noise levels to which significant sites, districts, 
buildings, structures, and objects are exposed above an Ldn of 55 dbA must submit 

a noise mitigation plan to the city of Burien department of community development 
for review and approval before required permits are issued to allow the project to 

proceed.  The city manager, with the assistance of the director of the department of 
community development, is authorized and directed to develop criteria for such 
review and approval.  Such criteria shall be available in writing to applicants and 

shall, at minimum, require that the best available technology be employed to 
achieve no more than the maximum allowable noise standard set forth in this 

section. 
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1.7.6.5 City of Tukwila  
 
The City of Tukwila has adopted a zoning ordinance; however, it does not include 
provisions that address aircraft-related noise issues in relationship to land uses.  

 

1.7.6.6 City of Kent  
 
The City of Kent has an adopted zoning ordinance which addresses noise in general 
but does not specifically address aircraft noise levels.  

 

1.7.6.7 King County  
 
King County has an adopted zoning ordinance that addresses land use development 

within unincorporated areas of King County, which is included as Title 21A of the 
King County Code.  The Code was last amended in December 2010.  The Code 
contains the following provisions related to airports and land use compatibility.  

21A.38.160: Special District Overlay - Aviation Facilities 

A. The purpose of the aviation facilities special district overlay is to protect 

existing non-commercial airports from encroaching residential development.  
An aviation facilities special district overlay shall only be established in the 
area up to 1/4 mile around airports and shall be zoned UR or RA. 

B. The following development standards shall apply to uses locating in aviation 
facilities special overlay districts: 

On the title of all properties within pending short subdivisions or 
subdivisions and binding site plans, the following statement shall be 

recorded and be shown to all prospective buyers of lots or homes: 

"This property is located near the (name of airport) which is recognized as 
a legitimate land use by King County.  Air traffic in this area, whether at 

current or increased levels, is consistent with King County land use 
policies provided it conforms to all applicable state and federal laws." 

 
21A.12.190:  Height limits near major airports - No building or structure shall be 
erected nor shall any tree be allowed to grow to a height in excess of the height 

limit established by the Airport Height Maps for the Seattle-Tacoma International 
Airport and the King County Airport (Boeing Field). 

 
21A.37.030:  Transfer of development rights (TDR) program - receiving sites 

D. Property located within the outer boundaries of the Noise Remedy Areas 

as identified by the Seattle-Tacoma International Airport may not accept 
development rights. 
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1.7.6.8 City of Seattle  
 
The City of Seattle has an adopted zoning ordinance which addresses noise in 
general but does not specifically address aircraft noise levels.  

 

1.7.7 SOUND ATTENUATION REQUIREMENTS 
 
The Cities of Burien, Des Moines, and SeaTac, and King County have building code 
provisions for sound attenuation of new structures within the vicinity of Sea-Tac 

Airport.  Copies of these provisions are in Appendix J, Sound Reduction Codes.  
 

1.7.7.1 City SeaTac 
 

The City of SeaTac enacted a Sound Transmission Code,13 which establishes sound 
attenuation requirements for new construction and additions to existing structures 
within the Port’s Noise Remedy Area Boundary.  Within the Noise Remedy 

Boundary, two sub-areas have been established, a Neighborhood Reinforcement 
Area and a Standard Insulation Area.  The requirements in the Neighborhood 

Reinforcement Area are for bedrooms to achieve a 35-decibel reduction and all 
other areas must achieve a 30-decibel reduction.  In the Standard Insulation Area, 
bedrooms must achieve a 30-decibel reduction and all other areas must achieve a 

25-decibel reduction.  The code identifies specific construction methods and 
materials to achieve the prescribed interior sound attenuation requirements.   

 

1.7.7.2 City of Des Moines 
 
The City of Des Moines adopted sound control requirements for new construction or 
additions to existing structures intended for human occupancy.14  The ordinance 

identifies two different sound transmission control areas.  Area 1 includes all 
portions of the City north of S 252nd Street; and Area 2 includes all areas south of 

S 252nd Street.  Area 1 requires a 35-decibel reduction and Area 2 requires a 
30-decibel reduction of interior noise levels for new construction.  The City has 
adopted specific requirements to achieve these reductions.  

 

1.7.7.3 City of Normandy Park 
 
The City of Normandy Park does not have provisions in its building code related to 

sound attenuation for aircraft noise compatibility. 
 

1.7.7.4 City of Burien 
 
The City of Burien adopted an aircraft noise reduction ordinance establishing 

minimum requirements regulating the design, construction, and/or setting on site 
of buildings for human occupancy in the vicinity of Sea-Tac Airport.15  The code 

                                       
13  City of SeaTac Municipal Code, Chapter 13.240; (Ord. 04-1008 § 3). 
14  City of Des Moines Municipal Code, Chapter 14.08; (Ord. 1407 § 43, 2007) 
15  City of Burien Municipal Code, Chapter 15.12, Aircraft Noise Reduction; (Ordinance 408 § 1, 2004) 
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divides the City into three sections, in which new construction and additions of all 
inhabited structures must meet certain interior noise reduction standards.  

New construction within those portions of the city, east of First Avenue South 
extended from the northern to the southern city limits and to the eastern city limits 

must achieve a 35 dB interior noise level reduction.  New construction within those 
portions of the City, between First Avenue South and 12th Avenue S.W. extending 
from the northern to the southern City limits must achieve a 30 dB interior noise 

level reduction.  New construction within all remaining areas must achieve a 25 dB 
interior noise level reduction.  The code contains specific construction materials and 

methods to meet the interior noise level reduction standards. 
 

1.7.7.5 City of Tukwila 
 
The City of Tukwila does not have provisions in its building code related to sound 

attenuation for aircraft noise compatibility. 
 

1.7.7.6 City of Federal Way 
 

The City of Federal Way does not have provisions in its building code related to 
sound attenuation for aircraft noise compatibility. 
 

1.7.7.7 King County 
 

King County requirements are similar to the City of SeaTac and reference the same 
Noise Remedy Boundary.  Within the Noise Remedy boundary, the following 

requirements have been established: 

(a) Neighborhood Reinforcement Area: 

1)  Bedrooms must comply with standards designed to achieve a noise 

reduction of 35 dB. 

2)  All other living and working areas must comply with standards designed 

to achieve a noise reduction level of 30 dB. 

(b) Cost-Share Insulations Area: 

1)  Bedrooms must comply with standards designed to achieve a noise 

reduction of 30 dB. 

2)  All other living and working areas must comply with standards designed 

to achieve a noise reduction level of 25 dB. 
 

1.7.7.8 City of Seattle 
 
The City of Seattle does not have provisions in its building code related to sound 

attenuation for aircraft noise compatibility. 
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1.8 LAND USE CONTROLS EVALUATION  
 
The evaluation of land use planning techniques is intended to address the potential 

for future development in areas located inside and in the vicinity of the DNL 65 dBA 
noise exposure contour where aircraft overflights continue.16  The responsibility for 
controlling and managing the development and redevelopment of land outside the 

airport boundary is the responsibility of each community.  Therefore, it is 
incumbent upon the local planning and elected officials to monitor and plan for new 

development in a manner that is compatible with aircraft operations. 
 
According to an FAA land use guidance manual, Land Use Compatibility and 
Airports,

17
 the FAA recognizes that aircraft noise does not stop at the DNL 65 dBA 

noise exposure contour.   

“While the FAA can provide assistance and funding to encourage compatible 

land development around airports, it has no regulatory authority for 
controlling land uses that would protect airport capacity.  The FAA recognizes 
that state and local governments are responsible for land use planning, 

zoning and regulation, including that necessary to provide land use 
compatibility with airport operations.  However, pursuant to the Federal 

Airport and Airway Development Act, as a condition precedent to approval of 
an FAA-funded airport development project, the airport sponsor must provide 
the FAA with written assurances that ”…appropriate action, including the 

adoption of zoning laws have been or will be taken, to the extent reasonable, 
to restrict the use of land adjacent to or in the immediate vicinity of the 

airport to activities and purposes compatible with normal airport operations 
including the landing and takeoff of aircraft…” 

FAA has required the phasing out of noisy Stage 1 and Stage 2 aircraft 
consequently, the aviation industry has spent substantial monies to meet this 
requirement.  To assist in the compatible land use efforts, the FAA, local 

airport sponsors, and state aviation agencies have expended significant funds 
related to airport planning and off-airport noise and land use compatibility 

planning throughout the United States.  Airport master plans have been 
prepared to identify the near-term and long-range projections for airport 
activity and the development necessary to meet these activity demands.  

In addition, noise and land use studies (Part 150 studies) have been 
conducted to evaluate ways to minimize impacts of aircraft noise, and the 

FAA and airport sponsors have financed land acquisitions and other noise 
compatibility measures throughout the United States.”  

 

                                       
16  Note that per Part 150 regulations, all land uses are compatible with outdoor noise levels below 

DNL 65 dBA; however, local planning efforts may, at the discretion of local jurisdictions, consider 
noise below DNL 65 dBA independent of the Part 150 process.   

17 Land Use Compatibility and Airports: A Guide for Effective Land Use Planning, FAA Airports 

Division, Southern Region Office, Atlanta, Georgia, Jacqueline Sweatt-Essick, et al, July 1999.  
http://www.faa.gov/about/office_org/headquarters_offices/aep/planning_toolkit/media/III.B.pdf 
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Therefore, the FAA encourages airport sponsors and local governments to work 
together to establish local land use controls in areas adjacent to an airport and 

within the flight corridors that extend beyond the DNL 65 dBA contour.18  A brief 
discussion of typical preventive land use management techniques, and their 

application by the jurisdictions within the Airport Environs, is provided in the 
following sections. 
 

1.8.1 COMPREHENSIVE PLANNING  
 

A comprehensive plan sets the land use and development policies and goals for a 
community and is the guide for land use policy implementation.  King County and 

the communities surrounding Sea-Tac Airport have adopted future land use plans to 
guide development based on Washington Statutes.  
 

Washington cities and counties have prepared comprehensive plans for many years.  
With the passage of the GMA by the Washington Legislature in 1990, growth 

management took on new meaning.19  The GMA addresses the issues of rapid 
population growth and uncoordinated planning efforts throughout the state.  
The legislation seeks to ensure that population growth and planning for 

transportation, housing, open space, and other essential services and infrastructure 
make sense and are compatible.  The Act provides a process for siting “Essential 

Public Facilities” including airports.  Two principles of the Act are “consistency” and 
“concurrency.”  This means that not only consistent planning policies are required 
among various county and regional jurisdictions, but that the timing of such 

planning must occur in a manner that promotes the policies.   
 

King County is one of 29 counties in the State of Washington that are either 
required to fully plan under the GMA or have chosen to do so.  The GMA provides a 
framework for regional coordination and county-wide planning policies to establish 

urban growth areas.  Local comprehensive plans must include the following 
elements:  land use, housing, capital facilities, utilities, transportation, and, for 

counties, a rural element.  Shoreline master program policies are also an element 
of local comprehensive plans.   

 
The GMA establishes the primacy of the comprehensive plan.  The comprehensive 
plan is the starting point for any planning process and the centerpiece of local 

planning.  Development regulations (zoning, subdivision, and other controls) must 
be consistent with comprehensive plans.  State agencies are required to comply 

with comprehensive plans and development regulations of jurisdictions planning  
 

                                       
18  Note that per Part 150 regulations, all land uses are compatible with outdoor noise levels below 

DNL 65 dBA; however, local planning efforts may, at the discretion of local jurisdictions, consider 
noise below DNL 65 dBA independent of the Part 150 process.   

19 Municipal Research and Services Center of Washington, Comprehensive Planning and Growth 

Management, website updated 05/09; Source:  http://www.mrsc.org/subjects/planning/compplan. 
aspx 
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under the GMA.  The Port participates as an ex-officio member of the King County 
Growth Management Policy Council to facilitate coordination of land use and 

transportation planning.20 
 

A comprehensive plan in and of itself does not and cannot control development or 
relieve noise impacts/incompatibilities without implementing a development plan, 
but there are other tools available, which are discussed subsequently.  

 

1.8.2 LAND USE PLANNING 
 
The formal adoption of a local land use plan by the jurisdictions within the Airport 

Environs provides the basis for zoning determinations and evaluations regarding the 
suitability of various development proposals for implementation.  The land use plan 
element of the comprehensive community plan should take into account the 

compatibility of proposed development and the identification of developable lands 
taking into account the existing and anticipated aircraft noise levels and plan future 

land uses accordingly.  The land use plan should serve as the basis to guide the 
development of the community’s Capital Improvement Program. 
 

1.8.3 GENERAL PURPOSE ZONING 
 

Zoning is one of the primary tools available to local communities to ensure land use 
compatibility.  Zoning ordinances and regulations are intended to promote public 

health, safety, and welfare by regulating the use of the land within a jurisdiction 
based on factors such as land use compatibility and existing and expected 
socioeconomic conditions.   

 
The regulation of land through a zoning ordinance is premised as part of the police 

power inherent in the state and delegated to the local jurisdiction through state 
enabling legislation.  King County and various communities surrounding Sea-Tac 
Airport do have the statutory authority to adopt zoning ordinances and maps.21  

The communities surrounding Sea-Tac Airport have adopted zoning ordinances and 
do control the land use within their respective boundaries.  

 
Zoning is useful for controlling land use development and promoting compatibility 
while supporting private land ownership.  Zoning cannot be relied upon as a 

“corrective land use management measure” as it can only be applied prospectively 
and not retroactively.  Also, because zoning is a creature of a political body and 

subject to changing conditions and situations, the zoning classification of any 
particular tract of land is always subject to change and its implementation and 
enforcement must be monitored to ensure continuing compatibility.  

                                       
20 King County Countywide Planning Policies, King County Department of Development and 

Environmental Services, updated October, 2008.  Source:  http://your.kingcounty.gov/ddes/ 
compplan/CPP-current.pdf 

21 Revised Code of Washington, Title 36 Counties, §36.70.010, §36.70A.040 and Title 35 Cities and 
towns §35.63.080; and Washington State Constitution, Article XI County, City, and Township 

Organization Section 5 County Government, Amendment 12—Article 11 Section 5 COUNTY 
GOVERNMENT. 
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Zoning can be used to regulate the height of objects around airports to prevent 
hazards to navigation.  Washington Statutes specifically allow airport sponsors to 

implement height hazard zoning in certain designated areas within an airport’s 
environs to prevent the establishment of hazards22 and the Attorney General has 

stated that zoning of building heights near an airport is a proper use of police 
power.23  The State of Washington has no specific enabling legislation to allow 
airports or airport sponsors to enact zoning ordinances based on aircraft noise or 

noise contours.   
 

Master Planned Development District 
 

A Master Planned Development (MPD) district is intended to accommodate 
development that may be difficult if not impossible to carry out under otherwise 
applicable zoning district standards.  Examples of MPD include Enhanced Protection 

of Natural Resources Areas, in which a planned development offers enhanced 
protection of natural resources and sensitive environmental features, and 

Mixed-use Development Areas, in which developments contain a complementary 
mix of residential and nonresidential uses.  The different types of MPDs are 
intended to promote different planning goals.  In general MPDs are intended to 

promote flexibility and creativity in responding to changing social, economic, and 
market conditions and could results in greater public benefits than could be 

achieved using conventional zoning and development regulations.  MPD zoning is 
typically for proposed developments that cannot be reasonably accommodated by 
other available regulations of a development ordinance, and would result in a 

greater benefit to the city as a whole than would development under conventional 
zoning district regulations.  Such greater benefit may include the implementation of 

adopted planning policies, neighborhood/community amenities, urban design, 
natural resource preservation, or a general level of development quality. 
 

Airport Overlay Zoning District 
 

An Airport Noise Overlay Zone or District establishes a set of development 
guidelines on areas designated as highly sensitive to aircraft noise.  Such a district 

would lie as an overlay of the underlying land use zoning and would impose various 
guidelines on the development of land within its boundaries.  These constraints may 
include a requirement for the sound insulation of new or rehabilitated properties, 

disclosure of the susceptibility of the property to elevated aircraft noise levels, the 
dedication of an avigation easement for new development, the requirement of 

development densities for incompatible uses in concordance with the level of noise 
exposure, the coordinated review of development proposals, etc.  The boundaries of 
the district may be established by the local jurisdiction having land use control at 

any level deemed to be appropriate to the management of the risk of adverse 
effects and incompatibility between aircraft and noise-sensitive development. 

                                       
22 Revised Code of Washington, Title 14 Aeronautics, Chapter 14.12 Airport zoning. 
23 Washington State Office of the Attorney General, AGO 53-55 No. 298; Opinions—Don Eastvole—

1953-1956—Attorney General of Washington; MUNICIPAL CORPORATIONS – ZONING – HEIGHT 

LIMITATIONS – AIRPORTS.  Zoning of building heights near an airport is a proper exercise of the 
police power.  Source:  http://atg.wa.gov/AGOOpinions/Opinion.aspx?section=archive&id=11310 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter One – Inventory 

October 2013 Page 1-97 

1.8.4 COORDINATED PROJECT REVIEW PROCESS 

(DISCRETIONARY REVIEW) 
 
The coordinated review of proposals for zoning changes, subdivision development, 

or building permits may be activated as a means for consideration of the potential 
effects of aircraft noise on proposed development actions.  The coordination 

assumes the review by both airport and land use management personnel of project 
compatibility, and may result in a report on each item under consideration which is 
attached to the project file and reported to the governing bodies as part of their 

consideration of the suitability of the project action for approval or denial.  
Such measures may be included in a NCP as separate measures or incorporated 

into a broader measure such as an Airport Overlay Zoning District. 
 

1.8.5 FULL DISCLOSURE POLICY 
 
A program can be developed to insure that the buyers of residential property within 

the airport environs receive full disclosure of the location of the property relative to 
the airport.  This would require that the sellers of residential property in the airport 

environs deliver to buyers a purchase disclosure notice consisting of a copy of the 
Noise Overlay District Ordinance and Map with a statement that the property is 
located within the Airport Noise Overlay District.  It may also require that all 

advertisements and listings for sale of residentially zoned or improved property in 
the Noise Overlay District include a statement about aircraft noise, such as, “Not 

recommended for persons who may easily be disturbed by aircraft noise.”  Finally, 
solicitation of the voluntary inclusion of the notice in the Multiple Listing Services by 

the real estate profession alerts potential buyers of property to aircraft noise 
conditions. 
 

1.8.6 SUBDIVISION REGULATIONS 
 

Subdivision regulations apply in cases where a parcel of land is proposed to be 
divided into lots or tracts.  They are established to ensure the proper arrangement 
of streets, adequate and convenient open space, efficient movement of traffic, 

adequate and properly-located utilities, access for fire-fighting apparatus, 
avoidance of congestion, and the orderly and efficient layout and use of land.  

 
Subdivision regulations can be used to enhance noise-compatible land development 

by requiring developers to plat and develop land so as to minimize noise impacts or 
reduce the noise sensitivity of new development.  The regulations can also be used 
to protect the airport proprietor from litigation for noise impacts at a later date.  

The most common requirement is the dedication of a noise or avigation easement 
to the local government by the land subdivider as a condition of the development 

approval.  The easement authorizes overflights of the property with the noise levels 
attendant to such operations.  Subdivision regulations may also require the 
developer to disclose the aircraft noise levels over the property or to provide 

information on noise insulation criteria to be used in the construction of any 
building on the property.  
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Subdivision regulations for each of the jurisdictions within the Study Area for 
Sea-Tac Airport were examined.  None of the jurisdictions require notice of any kind 

on subdivision plats that the subdivision is within the vicinity of an airport and may 
experience aircraft noise and/or overflight.  In addition, there is no requirement to 

grant an avigation easement for aircraft overflights as a condition of approval for 
land subdivision/development in any of the subdivision regulations.  
 

1.8.7 BUILDING CODES 
 

Building codes regulate building construction and construction practices ensuring 
that all safety standards are met and resulting in the issuance of a building permit 

from the local governing body.  (A building code is most easily enforced through a 
local building permit process.)  Sound insulation may be required in new homes, 
offices, and institutional buildings to mitigate the effects of high aircraft noise 

levels.  Building code requirements intended for energy efficiency may also provide 
acoustical insulation benefits.  Caulking of joints, continuous sheathing, dead air 

spaces, ceiling and wall insulation, solid core doors, and double-pane windows can 
attenuate aircraft noise while conserving energy used for home heating and cooling.   
 

Not all sound insulation needs are met by typical energy-conserving building 
methods.  For example, field research has found that some modern and highly 

energy-efficient storm window designs are less efficient for sound insulation than 
some older designs that allow for larger dead air spaces.  Other sound insulation 
measures that may not be justifiable for energy efficiency are vent baffling and 

year-round, closed-window ventilation systems. 
 

Building codes apply to existing buildings only when remodeling or expansion is 
contemplated.  Amendments to building codes do not help to correct noise 
problems in developed areas.  Within the Study Area, the cities of Burien, SeaTac, 

and Des Moines, and King County have specific building code provisions addressing 
sound attenuation for airport noise compatibility. 

 

1.8.8 TRANSFER OF DEVELOPMENT RIGHTS 
 
The Transfer of Development Rights (TDR) is a land use regulatory tool under which 
development rights can be severed from a tract of land and sold in a market 

transaction.  The parcel from which the rights are transferred is then permanently 
restricted as to future development, and the purchaser of the rights may assign 

them to a different parcel to gain additional density.  A TDR program would allow 
landowners in a designated “sending” area to transfer the development rights 
assigned to their property to a landowner in a designated “receiving” area where 

the community would like to concentrate development.  In this case, the designated 
“sending” district would be residentially-zoned land located in areas substantially 

affected by aircraft noise.  The designated “receiving” district would be in a location 
not greatly affected by airport noise.  The designated “receiving” area would be 

allowed to develop at a higher density than would be permitted by the underlying 
zoning.  Though the community defines the requirements and parameters  
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associated with establishing the sending and receiving districts, any actual transfer 
is negotiated between the landowner in the sending district and landowner in the 

receiving district.   
 

1.8.9 CAPITAL IMPROVEMENTS PROGRAMS 
 

Capital improvements programs are multi-year plans typically covering five or six 
years that list major capital improvements planned to be undertaken during each 
year.  Most capital improvements have no direct bearing on noise compatibility; few 

municipal capital improvements are noise-sensitive.  The obvious exceptions to this 
are schools and, in certain circumstances, libraries, medical facilities, and cultural/ 

recreational facilities.   
 
Some capital improvements may have an indirect, but more profound, relationship 

to noise compatibility.  For instance, the development of new sewer and water 
facilities may open up large vacant areas for the private development of noise-

sensitive residential uses.   
 
In contrast, the same types of facilities, sized for industrial users, could commit to 

industrial development in a noise-impacted area that might otherwise be attractive 
for residential development. 

 

1.8.10 GROWTH RISK ASSESSMENT 
 
Before evaluating the impact of aircraft noise within the airport environs, it is 
important to understand the likelihood for the future development of residential and 

other noise-sensitive land uses, especially in the planning timeframe.  
Understanding development trends in the airport vicinity is of critical importance in 

noise compatibility planning, because future residential growth can potentially 
constrain airport operations, if that growth occurs beneath aircraft flight tracks and 
within areas subject to high noise levels.  

 
The growth risk analysis focuses primarily on undeveloped land which is planned 

and zoned for residential use.  It is recognized that additional development may 
occur through in-filling and redevelopment of currently developed areas.  
 

The methodology for analyzing potential growth risk is as follows: 

 Identify all vacant, unplatted tracts of land zoned for future residential 

development with the greatest potential for being developed within the next 
five years.  

 Calculate the area of the tracts; apply a factor accounting for development 

inefficiencies and the platting of streets; multiply by dwelling unit densities 
specified in the zoning ordinance; and multiply by household size to obtain 

the population holding capacity of presently vacant, unplatted land. 

 Sum the above population holding levels to determine the total population 

holding capacity of the study area.  
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The final step in the growth risk analysis is to estimate whether the development is 
likely to occur before or after the year for which future noise exposure has been 

calculated.  This tends to be quite speculative and should be regarded only as a 
general indicator of the potential risk of increases in land use incompatibility.  

 

1.8.11 STATE LEGISLATION  
 
The following are State of Washington statutes included in the WAC that may affect 
land use planning and compatibility with aircraft operations and airports.  It should 

be noted that the statute specifically notes that aircraft noise levels are exempt 
from these regulations; therefore, the following is provided for informational 

purposes only for use in future land use planning.  
 

Maximum Permissible Environmental Noise Levels 
 

LAND USE OF NOISE 

SOURCE 

LAND USE OF RECEIVING PROPERTY 

RESIDENTIAL COMMERCIAL INDUSTRIAL 

Residential 55 dBA 57 dBA 60 dBA 

Commercial 57 dBA 60 dBA 65 dBA 

Industrial 60 dBA 65 dBA 70 dBA 

 

Notes:  The maximum permissible levels are:  
 Reduced by 10 decibels at night (10 pm to 7 am) when the receiving land use is 

residential.  

 Increased by 15 dBA for up to 1.5 minutes, 10 dBA for up to 5 minutes and 5 dBA for up 
to 15 minutes.  

 Sounds created by aircraft in flight are exempt.  
 Sounds from engine testing and maintenance are exempt between the hours of 7:00 a.m. 

and 10:00 p.m., provided that aircraft testing and maintenance shall be conducted at 
remote sites whenever possible.  

Source:  State of Washington, Chapter 173-60 WAC 

 
State of Washington WAC 246-366-030: Site Approval (Schools)  

1. Before a new school facility is constructed, an addition is made to an existing 
school facility, or an existing school facility is remodeled, the board of 

education shall obtain written approval from the health officer that the 
proposed development site presents no health problems.  The board of 
education may request the health officer make a survey and submit a written 

health appraisal of any proposed school site. 

2. School sites shall be of a size sufficient to provide for the health and safety of 

the school enrollment. 

3. Noise from any source at a proposed site for a new school, an addition to an 

existing school, or a portable classroom shall not exceed an hourly average 
of 55 dBA (Leq 60 minutes) and shall not exceed an hourly maximum (Lmax) 
of 75 dBA during the time of day the school is in session; except sites 

exceeding these sound levels are acceptable if a plan for sound reduction is 
included in the new construction proposal and the plan for sound reduction is 

approved by the health officer.  
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CHAPTER TWO 
FORECAST 

 

A forecast of aviation activity was prepared for the purpose of developing noise 
exposure contours for projected future conditions for this Part 150 Noise 
Compatibility Study Update.  This forecast projected activity levels through 2021 

and was submitted to the Federal Aviation Administration (FAA) for approval in 
July 2010.  The FAA approved the use of this forecast for this Part 150 Study in a 

letter dated August 19, 2010.  A copy of this approval letter is included in 
Appendix N, Forecast Approval.  The following sections include the information that 
was included in the forecast document that was submitted to the FAA in July 2010.  

This forecast was used to develop input data representative of 2018 conditions, 
which was used to prepare the noise exposure contour for the Future (2018) Noise 

Exposure Map (NEM).   
 

2.1 INTRODUCTION 
 

This document was prepared to provide a forecast of future aviation characteristics 
and operating levels to support the requirements of the Part 150 planning process 
for Seattle-Tacoma International Airport (Sea-Tac Airport).  The year 2009 was 

used as the base year for forecast purposes.  The key benchmark year for the 
forecast is 2018, which corresponds to the 5-year projection from the Existing 

(2013) NEM.  
 
The aviation forecasts are presented for the following types of activity at Sea-Tac 

Airport: 

1. Commercial Passenger 

2. Air Cargo 

3. Air Taxi and General Aviation 

4. Military 

2.2 COMMERCIAL PASSENGER 
 

This section provides a summary of historical passenger enplanements at Sea-Tac 
Airport, an overview of current domestic and international air service offered at 

Sea-Tac Airport, passenger and operation forecasts and passenger aircraft fleet 
mix.   
 

The purpose of reviewing historical enplanements and air service trends is to start 
building a context for the forecast.  Historical data can answer questions such as 

who are the major airline operators from Sea-Tac Airport and what markets are 
served from Sea-Tac Airport?  The past is not always a good predictor of the future; 
however, an analysis of historical data provides the opportunity to understand 

those factors which have caused traffic to increase or decrease and how those 
factors may change in the future, thus influencing the forecast.  While the socio-

economic base is one of the fundamental underpinnings of the forecast, demand 
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cannot be realized without air service at a price that induces demand.  Ultimately, 
understanding the historical relationships between the economy and aviation 

activity at Sea-Tac Airport will form the building blocks of the forecast.  The 
projected aircraft fleet mix will be used in the development of the noise exposure 

contours in the Part 150 study. 

 

2.2.1 HISTORICAL ENPLANEMENT OVERVIEW  
 
Sea-Tac Airport enjoys a relatively diverse base of passenger operations.  According 

to the Official Airline Guide (OAG), in 2009, 28 scheduled airlines provided 
421 daily departures to 104 airports from Sea-Tac Airport.  Passenger 

enplanements at Sea-Tac Airport increased significantly from 8.2 million in 1990 to 
14.2 million in 2000 representing an average annual growth rate of 5.6 percent.  

Between 2000 and 2009, passenger traffic increased at a slower rate of 1.1 percent 
per year reaching 15.6 million by 2009 (see Exhibit 2-1, Historical Enplaned 
Passengers).  Components of passenger enplanements at Sea-Tac Airport 

remained relatively constant between 1990 and 2009.  In 2009, domestic Origin & 
Destination (O&D1) accounted for 64.3 percent, international O&D with international 

itineraries accounted for 8.5 percent, connecting passengers accounted for 
25.2 percent, and non-revenue, charter and other accounted for 2.1 percent.   
 

Exhibit 2-1  

HISTORICAL ENPLANED PASSENGERS 
Seattle-Tacoma International Airport 
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Sources:  Airport records; USDOT, Air Passenger Origin-Destination Survey; Landrum & Brown analysis 

                                       
1  Originating and destination passengers – passengers who start or end their trip at the airport. 
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2.2.2 HISTORICAL AIR SERVICE TRENDS 
 
In order to provide a historical context for the forecast of aircraft operations, airline 
schedule filings published in the OAG as of February 5, 2010 were analyzed to 

understand changes in air service patterns at Sea-Tac Airport.  Table 2-1 and 
Table 2-2 provide a summary of air service trends by carrier for domestic and 

international markets. 
 
Domestic air service accounted for 91 percent of scheduled passenger operations at 

Sea-Tac Airport in 2009.  Alaska Airlines has accounted for a dominant share of the 
traffic since 1995.  Alaska Airlines accounted for 51.4 percent of scheduled 

domestic seats and provided service to 61 U.S. airports in 2009.  In 2009, 
Southwest, United, and Delta accounted for 10.8 percent, 7.8 percent and 5.7 
percent of total scheduled domestic seats, respectively.   

 

Table 2-1  

DOMESTIC AIR SERVICE TRENDS 

Seattle-Tacoma International Airport 
 

Airports Served Departing Flights Departing Seats AAG

Rank Airline 1995 2000 2009 2010 1995 2000 2009 2010 1995 2000 2009 2010 95-09

1 Alaska 38 46 61 59 83,073 101,138 77,236 76,761 6,725,216 8,477,952 9,106,467 8,879,383 2.2%

2 Southwest 8 12 14 16 9,235 13,186 14,084 13,688 1,261,925 1,797,767 1,914,688 1,855,216 3.0%

3 United 15 16 8 8 32,689 37,325 12,738 13,622 2,820,119 2,756,930 1,383,366 1,333,792 -5.0%

4 Delta 11 7 6 9 7,362 6,979 6,673 7,749 1,374,198 1,262,637 1,007,475 1,160,872 -2.2%

5 Northwest 7 4 5 4 6,497 6,290 4,547 2,995 1,366,552 1,290,204 896,854 547,612 -3.0%

6 Continental 4 4 4 4 2,194 3,497 4,494 4,446 318,666 506,594 774,135 721,513 6.5%

7 American 5 9 4 4 5,799 8,075 5,190 5,143 902,750 1,177,382 764,844 744,958 -1.2%

8 US Airways 4 3 4 3 1,825 2,682 3,795 2,920 316,768 447,261 586,482 444,610 4.5%

9 Virgin America - - 2 2 - - 2,593 1,808 - - 361,112 246,523 n.a.

10 jetBlue - - 4 3 - - 1,847 1,454 - - 273,500 212,300 n.a.

11 Hawaiian 1 2 2 2 375 628 917 887 114,000 190,912 231,084 223,524 5.2%

12 Frontier - 1 2 1 - 1,348 1,447 1,444 - 177,826 191,654 172,642 n.a.

13 AirTran - - 3 3 - - 952 657 - - 130,424 90,009 n.a.

14 Sun Country - 1 2 1 - 365 255 158 - 66,230 40,608 25,518 n.a.

15 Midwest - - 1 1 - - 365 365 - - 36,076 35,770 n.a.

16 Kenmore Air - - 4 - - - 1,991 - - - 15,928 - n.a.

Other 20 12 - - 10,433 5,592 - - 1,519,259 850,569 - - -100.0%

Total 66 73 83 76 159,482 187,105 139,124 134,097 16,719,453 19,002,264 17,714,697 16,694,242 0.4%  
 

Source:  Official Airline Guide 

 
Alaska Airlines accounted for nearly 40 percent of international seats in 2009.  

Between 1995 and 2009, Alaska Airlines gained four additional markets and its 
scheduled seats increased at an average growth rate of 7.7 percent per year.  
Northwest2, Air Canada, and British Airways accounted for 12.0 percent, 

9.4 percent and 7.6 percent of scheduled international seats, respectively.      
 

                                       
2  Northwest was merged into Delta in April 2008.  Northwest continued to operate as an 

independent carrier (as a Delta Air Lines subsidiary) until January 2010 (the completion of the 
merger).  The combined airline now uses the Delta name and branding.  
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Table 2-2  
INTERNATIONAL AIR SERVICE TRENDS 

Seattle-Tacoma International Airport 
 

Airports Served Departing Flights Departing Seats AAG

Rank Airline 1995 2000 2009 2010 1995 2000 2009 2010 1995 2000 2009 2010 95-09

1 Alaska 5 8 9 9 6,113 13,055 8,061 7,929 236,560 584,096 668,956 643,061 7.7%

2 Northwest 3 3 3 4 714 1,003 735 691 264,212 321,399 209,290 189,286 -1.7%

3 Air Canada 1 2 3 3 3,439 2,492 2,930 3,040 127,243 151,593 164,818 171,178 1.9%

4 British Airways 1 1 1 1 364 363 511 365 98,826 106,662 133,139 97,885 2.2%

5 United 2 2 1 2 1,711 2,561 362 366 246,161 160,278 93,396 94,352 -6.7%

6 EVA 3 2 1 1 886 732 231 260 310,677 272,304 77,924 88,040 -9.4%

7 Korean Air - - 2 1 - - 250 251 - - 74,795 75,551 n.a.

8 Lufthansa - - 1 1 - - 327 342 - - 72,267 75,582 n.a.

9 Asiana 1 1 2 1 92 157 212 247 23,920 43,960 65,321 76,570 7.4%

10 Air France - - 1 1 - - 288 309 - - 63,337 69,844 n.a.

11 SAS 1 1 1 - 316 363 155 - 79,316 91,113 37,975 - -5.1%

12 Hainan Airlines - - 1 1 - - 169 162 - - 37,518 35,964 n.a.

13 Aeromexico - - 2 1 - - 205 10 - - 25,550 1,240 n.a.

14 Icelandair - - 1 1 - - 90 229 - - 17,010 43,281 n.a.

15 Royal Air Maroc - - 1 - - - 23 - - - 3,519 - n.a.

16 Delta - - - 4 - - - 462 - - - 118,302 n.a.

Other 7 4 - - 1,927 501 - - 255,970 119,828 - - -100.0%

Total 18 18 24 21 15,562 21,227 14,549 14,663 1,642,885 1,851,233 1,744,815 1,780,136 0.4%  
 

Source:  Official Airline Guide 

 

Table 2-3 presents top domestic and international markets from Sea-Tac Airport in 
2009.  The largest domestic destinations from Sea-Tac Airport were San Francisco 

accounting for 11.0 percent of total scheduled domestic seats in 2009, Los Angeles 
accounting for 9.7 percent, and Anchorage accounting for 5.7 percent.  The top 
international markets from Sea-Tac Airport were Vancouver, Canada accounting for 

17.4 percent of total scheduled international seats, Tokyo, Japan accounting for 
11.3 percent, and Seoul, Korea accounting for 7.9 percent.    
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Table 2-3  
2009 TOP MARKETS - SCHEDULED SEATS 

Seattle-Tacoma International Airport 
 

Domestic Seats International Seats

Rank Market 2009 % Share Rank Market 2009 % Share

1 San Francisco 1,956,842 11.0% 1 Vancouver, Canada 303,915 17.4%

2 Los Angeles 1,719,438 9.7% 2 Tokyo(Narita), Japan 197,486 11.3%

3 Anchorage 1,001,650 5.7% 3 Seoul, Korea 137,933 7.9%

4 Chicago 821,155 4.6% 4 Victoria, Canada 134,384 7.7%

5 Denver 815,279 4.6% 5 London(Heathrow), UK 134,354 7.7%

6 Spokane 698,116 3.9% 6 Calgary, Canada 109,500 6.3%

7 Phoenix 692,510 3.9% 7 Amsterdam, Netherlands 103,985 6.0%

8 Las Vegas 644,982 3.6% 8 Taipei 77,924 4.5%

9 Portland 635,016 3.6% 9 Kelowna, Canada 76,886 4.4%

10 New York 628,321 3.5% 10 Edmonton, Canada 72,520 4.2%

11 Minneapolis/St. Paul 627,921 3.5% 11 Frankfurt, Germany 72,267 4.1%

12 Dallas/Ft. Worth 561,447 3.2% 12 Paris, France 63,337 3.6%

13 Salt Lake City 480,670 2.7% 13 Los Cabos, Mexico 41,091 2.4%

14 Atlanta 456,459 2.6% 14 Toronto, Canada 39,618 2.3%

15 Sacramento 442,498 2.5% 15 Copenhagen, Denmark 37,975 2.2%

16 Houston 421,731 2.4% 16 Beijing, China 37,518 2.2%

17 San Diego 408,430 2.3% 17 Puerto Vallarta, Mexico 30,870 1.8%

18 Honolulu 363,688 2.1% 18 Cancun, Mexico 27,318 1.6%

19 Washington 324,130 1.8% 19 Reykjavik, Iceland 17,010 1.0%

20 Boise 273,117 1.5% 20 Mexico City, Mexico 15,304 0.9%

Other 3,741,297 21.1% Other 13,620 0.8%

Total 17,714,697 100.0% Total 1,744,815 100.0%  
 

Source:  Official Airline Guide 

 

2.2.3 PASSENGER ENPLANEMENT FORECAST 
 
The passenger enplanement forecast provides a critical path for the commercial 

passenger operations forecast which is derived based on assumptions related to 
average aircraft size and load factor.  The passenger forecasts are presented for the 

key years 2018 and 2021, with 2009 as the base year. 
 
Passenger traffic at Sea-Tac Airport was divided into five main segments for the 

purpose of developing the detailed forecast:  

(1) domestic O&D passengers that travel on purely domestic itineraries,  

(2) O&D passengers that board domestic flights at Sea-Tac Airport and travel 
to another U.S. gateway to connect with international flights (bound for 
international destinations),  

(3) O&D passengers that board international flights at Sea-Tac Airport on 
purely international itineraries,  

(4) connecting passengers, and 

(5) non-revenue, charter, and other passengers. 
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2.2.3.1 Passenger Forecast Methodology 
 
Table 2-4 summarizes the overall approach and methodology used to develop the 
passenger enplanement forecast.  The domestic O&D and bound for international 

destinations forecasts were developed using an econometric approach which ties 
traffic volumes to historical and forecast economic data for the Seattle-Tacoma-

Bellevue Metropolitan Statistical Areas (Seattle MSA).  The international O&D 
forecast was developed based on analysis of existing bound for international traffic 
that could potentially become international O&D.  The connecting traffic forecast 

was derived from the resulting domestic O&D enplanements forecast. 
 

Table 2-4  
ENPLANEMENT FORECAST METHODOLOGY 

Seattle-Tacoma International Airport 
 

Traffic Short-Term Long-Term

Segment (2010-2013) (2014-2021)

International O&D
Q Initial decline, reflecting the

    state of the world economy

Q Reflects growth in bound for

     int'l destinations segment and 

     new non-stop destinations

Connections
Q Incorporates recession

     impact and subsequent recovery

Q Derived from resulting domestic O&D

Domestic O&D
Q Incorporates recession

     impact and subsequent recovery

Q Based on statistical relationship

    between historical traffic and 

    personal income and yield

Bound for Int'l 

Destinations

Q Initial decline, reflecting the

    state of the world economy

Q Based on statistical relationship

    between historical traffic and 

    GDP for each world region

 
 

Source:  Landrum & Brown analysis 

 
Domestic Origin & Destination (O&D) 

 
A short-term 3-year forecast (2010 through 2013) was developed for domestic 

O&D.  This approach provided the opportunity to incorporate a more appropriate 
year-to-year estimate of the impact of the current economic crisis and subsequent 
recovery on passenger traffic levels.  The short-term forecast takes into account 

current airline schedule filings for 2010, which are important indicators of 
anticipated near-term demand levels, as well as annual economic forecasts 

promulgated by the U.S. Federal Reserve Board.   
 

A long-term forecast (2014 through 2021) was developed based on the statistical 
relationship between historical demographic data and economic activity in the 
Seattle MSA and domestic originating passenger traffic at Sea-Tac Airport. 
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Independent variables considered for use in the regression included population, 
employment, personal income, per capita personal income (PCPI), gross regional 

product (GRP), and yield3 for the Seattle MSA.  Table 2-5 presents historical and 
future socio-economic variables for the Seattle MSA.  All socio-economic variables 

are projected to grow at slower rates between 2009 and 2021 compared to the 
average annual growth rates during the 1990 to 2009 period.   
 

According to the local forecasts provided by the Office of Financial Management 
(OFM), State of Washington, the socio-economic forecasts are generally in line with 

the Woods & Poole (W&P) forecasts.  Population forecasts for the Seattle MSA are 
expected to grow at the same rate of 1.1 percent per year between 2009 and 2021.  
Over the same period, per capita personal income provided by the OFM for the 

State of Washington is projected to grow at a slightly higher rate of 1.8 percent per 
year versus 1.1 percent in the W&P forecast.  The OFM projects employment in the 

State of Washington to grow at 1.0 percent annually versus 1.3 percent in the W&P 
forecast. 
 

Table 2-5  

SOCIO-ECONOMIC VARIABLES 
Seattle MSA 

 
Calendar Population Employment Personal Income PCPI GRP

Year (in thousands) (in thousands) (millions; $2004) (2004 $) (millions; $2004)

Historical

1990 2,579 1,665 $78,460 $30,425 $101,826

1995 2,815 1,762 $89,972 $31,966 $115,956

2000 3,052 2,064 $124,871 $40,908 $163,697

2005 3,197 2,124 $132,948 $41,580 $174,004

2006 3,254 2,191 $141,648 $43,531 $180,882

2007 3,298 2,263 $150,102 $45,510 $189,659

2008 3,345 2,290 $151,098 $45,174 $191,882

2009 3,384 2,260 $150,968 $44,616 $189,461

Forecast

2010 3,423 2,314 $154,717 $45,201 $193,913

2016 3,663 2,479 $176,633 $48,227 $218,945

2018 3,745 2,537 $184,720 $49,330 $228,018

2021 3,868 2,626 $197,643 $51,094 $242,351

Average Annual Growth Rates

1990-1995 1.8% 1.1% 2.8% 1.0% 2.6%

1995-2000 1.6% 3.2% 6.8% 5.1% 7.1%

2000-2005 0.9% 0.6% 1.3% 0.3% 1.2%

2005-2009 1.4% 1.6% 3.2% 1.8% 2.2%

1990-2009 1.4% 1.6% 3.5% 2.0% 3.3%

2009-2016 1.1% 1.3% 2.3% 1.1% 2.1%

2016-2021 1.1% 1.2% 2.3% 1.2% 2.1%

2009-2021 1.1% 1.3% 2.3% 1.1% 2.1%

Source: Woods & Poole Economics, Inc. 2010

Note: Seattle-Tacoma-Bellevue MSA includes three counties which are King, Pierce, and Snohomish Counties.  

                                       
3  Yield is defined as the average revenue an airline obtains from carrying a passenger one mile.  

It reflects fare, length of haul, the level of competition, carrier costs, and other factors.  Yield is a 
commonly accepted measure of the price of air travel. 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Two – Forecast 

October 2013 Page 2-8 

In addition to these socio-economic variables, regression models oftentimes include 
dummy variables to consider unusual events that do not correlate to the 

independent variables.  The only unusual event that had a noticeable impact on 
Sea-Tac Airport traffic was the September 11, 2001 terrorist attacks.  This event 

had the effect of depressing traffic at U.S. airports and throughout the world for 
several years.  The use of a dummy variable corrects for the downturn in traffic 
that is not reflected in the standard socio-economic variables used to forecast 

future aviation activity. 
 

Several regressions of various combinations of these independent variables were 
tested but ultimately rejected for various reasons, such as: 

 Inadequate test statistics (i.e. low r-squared values or other inadequate 

regression statistics) which indicates that the independent variables are not 
good predictors of Sea-Tac Airport traffic. 

 Poor forecast results (Regression models produce “forecasts” of historical 
data.  A satisfactory model will generate estimates that are close to actual 
values.) 

 Theoretical contradictions (e.g. the model indicates that Gross Domestic 
Product (GDP) growth is negatively correlated with traffic growth). 

 Overly aggressive or low forecast results that are incompatible with historical 
averages. 

 
A 20-year history from 1990 to 2009 was used in the regression model.  Different 
time periods (such as 1985-2009, 1995-2009) were also tested but these time 

periods resulted in inadequate regression statistics. 
 

In the evaluation of the various regressions, a log regression using personal 
income, the average yield at Sea-Tac Airport, and a dummy variable to take into 
account the September 11, 2001 terrorist attacks proved to correlate best with the 

total domestic O&D traffic of the Seattle MSA.  Average yield for 2009 was based on 
the 12 months ended September 2009.  The forecast of average yield was based on 

the FAA’s national yield forecast.  Personal income for the Seattle MSA was 
projected by Puget Sound Economic Forecaster to grow at an average of 3.0 
percent per annum between 2009 and 2021.  The resulting econometric model 

statistics are presented in Table 2-6.   
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Table 2-6  
DOMESTIC O&D ECONOMETRIC MODEL STATISTICS 

Seattle-Tacoma International Airport 
 

Time Period:

1990-2009

Independent Variables:

Yield, Personal Income, Dummy

Regression Equation:

Domestic O&D Enpax = e
14.12

 + Yield
-0.56

 + Personal Income
0.66

 + Dummy*e
-0.09

Regression Statistics:

Adj. R
2
 = 0.89 R

2
 = 0.91

T-stat (constant) = 6.97 P-value (constant) = 0.00

T-stat (Yield) = -1.85 P-value (yield) = 0.08

T-stat (PI) = 2.46 P-value (PI) = 0.02

T-stat (Dummy) = -1.12 P-value (Dummy) = 0.28  
 

Source:  Landrum & Brown analysis 

 

Table 2-7 provides the historical yield, personal income, and dummy variable data 
used in the regression as well as the resulting forecast values.  Based on the 
short-term and long-term forecasts discussed above, domestic O&D enplanements 

are expected to decline initially by 1.6 percent in 2010 and recover to 2008 level by 
2013 and then grow at an average annual rate of 2.7 percent from 2013 to 2021.  

Domestic O&D enplanements are forecast to total 12.9 million in 2021. 
 

Table 2-7  

DOMESTIC O&D ENPLANED PASSENGER FORECAST 

Seattle MSA  
 

Independent Variable

Adj. Yield Personal Income Dummy Domestic O&D

Year ($2005)(cents) (billions; $2005) Variable Enpax

Actual 1990 19.47 $86 0 5,269,650

1995 13.16 $99 0 8,069,090

2000 12.64 $136 0 9,533,350

2001 11.01 $136 1 8,988,850

2002 9.97 $137 1 8,815,900

2003 9.94 $137 1 8,800,950

2004 9.58 $146 0 9,387,760

2005 9.89 $146 0 9,791,010

2006 10.45 $155 0 9,936,230

2007 10.12 $164 0 10,271,720

2008 9.85 $165 0 10,354,990

2009 8.71 $162 0 10,011,560

Forecast 2010 8.85 $165 0 9,850,700

2016 8.42 $200 0 11,366,900

2018 8.23 $211 0 11,959,200

2021 7.97 $230 0 12,913,100

Average Annual Growth Rates:

1990-2009 -4.1% 3.4% n/a 3.4%

2009-2021 -0.7% 3.0% n/a 2.1%  
 

Sources:  Puget Sound Economic Forecaster; U.S. DOT, Air Passenger Origin-Destination Survey; Federal Aviation 
Administration; Landrum & Brown analysis 
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Bound for International Destinations 
 

The Bound for International Destinations category refers to passengers traveling to 
or from the Seattle local area that board a domestic flight at Sea-Tac Airport and fly 

to another U.S. gateway airport in order to make a connection to an international 
destination. 
 

Nearly 1.4 million Sea-Tac Airport O&D enplaned passengers had an international 
itinerary in 2009.  Forty-three percent of these passengers flew through another 

U.S. gateway prior to arriving at their final international destination (i.e. bound for 
an international destination).  The forecast for the “bound for international 
destinations” category was developed using an econometric approach which 

correlated this traffic segment with anticipated growth in the world economy.   
 

A number of regression analyses were developed that correlated growth in 
passengers “bound for international destinations” with world economic growth at 
the aggregate level and by world region using GDP forecasts4 provided by the FAA.  

The world economic growth rates were weighted to take into account the historical 
market share of specific world regions for this traffic segment in the Seattle market.  

Based on this approach, traffic is expected to grow 2.9 percent annually from 
452,600 enplanements in 2009 to 641,100 enplanements in 2021.  Latin America is 

expected to be the fastest growing segment and a portion of the traffic is expected 
to become a new international O&D service to/from Sea-Tac Airport. 
 

International O&D 
 

The “international O&D enplanements” forecast was developed based on 
assumptions regarding growth in existing international services at the Airport and 
the potential for airlines to add new international service to certain international 

markets as demand reaches a critical mass to be served non-stop from Sea-Tac 
Airport.  Indeed, the higher the level of “bound for international destinations” 

enplanements in a particular region, the greater the potential for non-stop service.  
Therefore, the forecast of international O&D enplanements was based on the 
following key considerations: 

 Two additional weekly non-stop flights to Latin America are forecast to be in 
place by 2011 using narrow-body jet aircraft (157 seats) with an average 

load factor of 75 percent.  This service is projected to increase to 18 weekly 
flights (2 daily- and 4 weekly- flights) by 2021. 

 In addition to potential new markets from existing bound for international 

destinations, there will also be new service opportunities to Japan due to the 
new U.S.-Japan open-skies agreement that will provide U.S. carrier access to 

Haneda for the first time since 1978.  With the location advantage of Sea-Tac 
Airport, it was assumed that Delta or other airlines will start a new daily 
flight to Asia using B767s (214 seats) with an average load factor of 80 

percent in 2011.  This service is projected to increase to 2 daily flights in 
2012 and to 3 daily flights in 2015. 

                                       
4  FAA Aerospace Forecasts 2009-2025 
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International O&D enplanements initially declined in 2009, reflecting the state of 
the world economy.  International O&D enplanements are expected to return to 

positive growth rates in 2010.  Based on these assumptions about the new markets 
and a statistical regression of GRP5 for Seattle MSA and international O&D at Sea-

Tac Airport between 1990 and 2009, international O&D enplanements are forecast 
to grow by 3.5 percent per year from 866,700 enplanements in 2009 to 1,307,100 
enplanements by 2021. 

 
Connections 

 
The volume of connecting passengers occurs largely as a result of airline network 
management strategies.  Connecting enplanements have accounted for 18 to 

25 percent share of total enplanements at Sea-Tac Airport over the historical 
period.  The majority of the connecting traffic is from Alaska Airlines.  It is assumed 

that Alaska Airlines will continue to operate a hub at the Airport over the forecast 
period, maintaining 24-26 percent connections at Sea-Tac Airport.  Connecting 
enplanements are forecast to reach nearly 4.7 million in 2021, averaging an annual 

growth rate of 1.5 percent between 2009 and 2021. 
 

Table 2-8 

INTERNATIONAL O&D ENPLANEMENTS FORECAST 
Seattle-Tacoma International Airport 
 

Regression of International O&D

GRP International O&D Enplanements

Year (millions; $2004) Enplanements New Air Service Forecast

Actual 1990 101,826 600,680 600,680

1995 115,956 559,499 559,499

2000 163,697 737,574 737,574

2005 174,004 825,974 825,974

2006 180,882 858,109 858,109

2007 189,659 906,756 906,756

2008 191,882 945,526 945,526

2009 189,461 866,679 866,679

Forecast 2010 193,900 900,690 900,690

2011 197,900 919,600 59,000 978,600

2012 201,900 938,500 118,000 1,056,500

2013 206,000 957,900 135,100 1,093,000

2014 210,200 977,800 154,700 1,132,500

2015 214,500 998,100 177,000 1,175,100

2016 218,900 1,018,900 177,000 1,195,900

2018 228,000 1,062,000 177,000 1,239,000

2021 242,400 1,130,100 177,000 1,307,100

Average Annual Growth Rates:

1990-2009 3.3% 1.9% n.a. 1.9%

2009-2016 2.1% 2.3% n.a. 4.7%

2016-2021 2.1% 2.1% 0.0% 1.8%

2009-2021 2.1% 2.2% n.a. 3.5%  
Notes:  Adjusted R2 = 0.87; t-stat = 11.48; p-value = 0.000000001 

Sources:  Airport Records; Woods & Poole Economics, Inc. 2010; Landrum & Brown analysis 

                                       
5  Gross Regional Product (GRP) historical and forecast data from Woods & Poole Economics, Inc. 

2010 
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Non-Revenue, Charter, & Other 
 

The airport reported total enplanements in 2008 that were 1.7 percent higher than 
the number of enplanements reported by the airlines to the U.S. Department of 

Transportation (DOT).  This difference reflects non-scheduled charter and 
non-revenue traffic which is not reported to U.S. DOT.  Non-revenue traffic includes 
airline employees and flight crew commuting to/from their assigned routes.  It is 

assumed that this category of traffic is exclusively domestic in nature. 
 

Since 1995, this traffic has accounted for between 1.0 and 3.4 percent of domestic 
O&D enplanements at Sea-Tac Airport.  This category of traffic is forecast to 
maintain the same relationship at 2.9 percent of domestic O&D throughout the 

forecast period, resulting in 376,700 enplanements in 2021.  
 

2.2.3.2 Enplanements Forecast Summary  
 

A summary of the enplaned passenger forecast is shown on Exhibit 2-2.  
Total enplanements are forecast to increase from 15.6 million enplanements in 
2009 to 20.5 million enplanements by 2021, an average annual growth rate of 

2.3 percent.  Domestic O&D enplanements are expected to continue to account for 
the largest share of passenger traffic throughout the forecast period, making up 

66 percent of total enplanements in 2021. Passengers with international itineraries 
(either connecting through another gateway or flying non-stop from Sea-Tac 
Airport) will increase in share from 8.4 percent of total enplanements in 2009 to 

9.5 percent in 2021. 
 

Exhibit 2-2  

ENPLANEMENTS FORECAST SUMMARY 
Seattle-Tacoma International Airport 
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For purposes of forecasting aircraft operations, the enplaned passenger forecast 
was segmented into air carrier and commuter categories for domestic and 

international traffic (see Table 2-9).  The “bound for international destinations” 
segment is included in the domestic category because the immediate down line city 

on departure or up line city on arrival is in the continental U.S., Alaska, Hawaii, or a 
U.S. territory. 
 

The forecast calls for domestic air carrier enplanements to grow at a rate of 
2.1 percent annually over the forecast period and domestic commuter 

enplanements grow at a slightly higher rate of 2.6 percent.  Air carrier 
enplanements made up about 85 percent of domestic activity in 2009; this split is 
expected to remain relatively unchanged through 2021. 

 
Air carrier activity accounted for 68 percent of international activity in 2009.  

International air carrier enplanements are forecast to grow at a rate of 3.6 percent 
per annum through 2021 due to the expected introduction of new non-stop service 
to Latin America and Asia.  The air carrier segment will make up 70 percent of 

international activity in 2021.  International commuter enplanements are expected 
to average growth of 2.7 percent annually between 2009 and 2021. 

 

Table 2-9  

ENPLANEMENTS FORECAST BY AIR CARRIER AND COMMUTER 
Seattle-Tacoma International Airport 

 
Domestic International Total Domestic

Year Air Carrier Commuter Total Air Carrier Commuter Total Air Carrier Commuter Total

Actual

1995 9,266,842 1,303,830 10,570,672 511,958 307,891 819,849 9,778,800 1,611,721 11,390,521

2000 11,363,720 1,598,858 12,962,578 756,322 454,852 1,211,174 12,120,042 2,053,710 14,173,752

2005 11,845,337 1,562,596 13,407,933 844,329 379,835 1,224,164 12,689,666 1,942,431 14,632,097

2006 12,159,227 1,604,807 13,764,034 868,578 357,981 1,226,559 13,027,805 1,962,788 14,990,593

2007 12,433,289 1,880,038 14,313,327 918,231 429,625 1,347,856 13,351,520 2,309,663 15,661,183

2008 12,574,745 2,072,704 14,647,449 960,616 476,840 1,437,456 13,535,361 2,549,544 16,084,905

2009 12,251,188 2,044,830 14,296,018 891,808 422,361 1,314,169 13,142,996 2,467,191 15,610,187

Forecast

2010 11,853,300 1,978,400 13,831,700 909,300 417,800 1,327,100 12,762,600 2,396,200 15,158,800

2016 13,825,800 2,379,600 16,205,400 1,235,300 546,590 1,781,890 15,061,100 2,926,190 17,987,290

2018 14,590,700 2,536,680 17,127,380 1,284,800 561,310 1,846,110 15,875,500 3,097,990 18,973,490

2021 15,802,600 2,788,640 18,591,240 1,363,300 584,280 1,947,580 17,165,900 3,372,920 20,538,820

Average Annual Growth Rates:

1995-2009 2.0% 3.3% 2.2% 4.0% 2.3% 3.4% 2.1% 3.1% 2.3%

2009-2016 1.7% 2.2% 1.8% 4.8% 3.8% 4.4% 2.0% 2.5% 2.0%

2016-2021 2.7% 3.2% 2.8% 2.0% 1.3% 1.8% 2.7% 2.9% 2.7%

2009-2021 2.1% 2.6% 2.2% 3.6% 2.7% 3.3% 2.3% 2.6% 2.3%  
 

Sources:  Airport Records; Landrum & Brown analysis 

 
In summary, domestic passenger traffic is forecast to increase at an average of 

2.2 percent per year between 2009 and 2021.  International passenger 
enplanements are forecast to increase at an average annual growth rate of 

3.3 percent over the same period.  Total enplanements are expected to increase 
from 15.6 million in 2009 to 20.5 million in 2021, an average annual growth rate of 
2.3 percent. 
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2.2.4  COMMERCIAL PASSENGER OPERATION FORECAST 
 
The aggregate number of commercial operations at an airport depends on three 
factors: total passengers, average aircraft size, and average load factor (percent of 

seats occupied).  The relationship is shown in the equation below. 
 

Total Passengers

Average Load Factor x Average Aircraft Size
Operations = 

 
 
After developing the enplanement projections, assumptions were developed for 
average aircraft size and load factor in order to develop operations counts at the air 

carrier and commuter level.  Once the aggregate level operations forecasts were 
developed for air carrier and commuter activity, a top-down approach was 

employed to allocate these operations to aircraft groups and specific aircraft types  
The fleet mix was developed to match aggregate level average seats per flight 
targets for air carrier and commuter categories.  The detailed fleet mix also allowed 

for the calibration of those assumptions and, where appropriate, modifications were 
made prior to finalizing the assumptions presented below.  The air carrier and 

commuter assumptions related to aircraft size and load factor are shown in 
Table 2-10.   
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Table 2-10  
AIRCRAFT GAUGE AND LOAD FACTOR ASSUMPTIONS 

Seattle-Tacoma International Airport 
 

Gauge ( Average Seats Per Departure)

Domestic International

Year Air Carrier Commuter Total Air Carrier Commuter Total

Actual

1995 152 31 106 243 38 110

2000 148 37 102 261 41 91

2005 151 47 120 230 44 102

2006 152 47 121 235 46 102

2007 153 53 123 229 54 109

2008 153 57 125 221 63 116

2009 154 65 129 223 67 120

Forecast

2010 150 68 127 227 67 122

2016 152 73 132 228 67 126

2018 153 73 132 228 67 127

2021 153 73 132 229 67 128

Average Annual Growth Rates:

1995-2009 0.1% 5.4% 1.4% -0.6% 4.2% 0.7%

2009-2016 -0.1% 1.6% 0.3% 0.3% 0.1% 0.6%

2016-2021 0.1% 0.0% 0.1% 0.1% 0.0% 0.4%

2009-2021 0.0% 0.9% 0.2% 0.2% 0.0% 0.5%  
Load Factor

Domestic International

Year Air Carrier Commuter Total Air Carrier Commuter Total

Actual

1995 62.7% 68.9% 63.4% 38.2% 80.4% 47.6%

2000 70.6% 56.5% 68.5% 60.3% 68.3% 63.1%

2005 77.2% 77.2% 77.2% 72.8% 77.1% 74.1%

2006 77.9% 81.9% 78.3% 78.4% 70.4% 75.9%

2007 78.3% 79.9% 78.5% 79.6% 71.8% 77.0%

2008 77.8% 85.8% 78.8% 82.1% 72.9% 78.8%

2009 81.5% 80.3% 81.3% 82.1% 67.0% 76.5%

Forecast

2010 82.0% 80.3% 81.8% 82.1% 67.0% 76.6%

2016 79.8% 80.3% 79.9% 80.7% 68.6% 76.5%

2018 79.1% 80.3% 79.3% 80.2% 69.2% 76.5%

2021 78.0% 80.3% 78.3% 79.5% 70.0% 76.4%

Average Annual Growth Rates:

1995-2000 2.4% -3.9% 1.6% 9.6% -3.2% 5.8%

2000-2009 1.6% 4.0% 1.9% 3.5% -0.2% 2.2%

1995-2009 1.9% 1.1% 1.8% 5.6% -1.3% 3.4%

2009-2016 -0.3% 0.0% -0.3% -0.2% 0.3% 0.0%

2016-2021 -0.5% 0.0% -0.4% -0.3% 0.4% 0.0%

2009-2021 -0.4% 0.0% -0.3% -0.3% 0.4% 0.0%  
 

Sources:  Airport Records, Official Airline Guide; Landrum & Brown analysis. 
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Domestic Air Carrier Gauge and Load Factor Assumptions 
 

Domestic air carrier gauge increased from 152 in 1995 to 154 seats per departure 
in 2009.  This reflects the historical deployment of narrow-body jet aircraft in the 

mid-1990s at Sea-Tac Airport in the 120 to 160 seat range, such as the Boeing 
737s by Alaska, Southwest, Delta, American and Continental.  Alaska Airlines, 
which accounts for the largest proportion of the domestic air carrier operations at 

Sea-Tac Airport, currently operates five series of B737 aircraft.  Similarly, 
Southwest, the second largest air carrier airline at Sea-Tac Airport, currently 

operates three series of B737 aircraft at the Airport and has no stated plans to 
diversify its fleet in the future.  Indeed, the assumed evolution of the domestic air 
carrier fleet at Sea-Tac Airport is primarily towards similarly sized, next generation 

replacement aircraft (e.g. Boeing 737-700 replacing the Boeing 737-300 or Boeing 
737-800 replacing MD80 aircraft) rather than wholesale fleet changes.  

The following assumptions were made as a basis for the domestic air carrier 
commercial passenger operations forecast at Sea-Tac Airport: 

 Alaska Airlines will continue to replace its B737-400s with B737-800s. 

 Southwest will continue to replace its B737-300s and B737-500s with 
B737-700s.  

 United Airlines will focus its Sea-Tac Airport fleet on A319s and A320s.  
United is expected to replace B757-200s with A320s by 2018.   

 Delta is expected to replace B757-200s with B787-800s and B737-800s.  
MD90 operated by Delta will be replaced with A320s by 2018.  

 MD80 operated by American Airlines will be replaced with B737-800s by 

2018.   

 B767-300s operated by Hawaiian Airlines is expected to be replaced with 

A330-200s by 2021. 
 
As a result of these assumptions, the domestic air carrier gauge is expected to 

decrease from 154 seats in 2009 to 150 in 2010 and forecast to increase to 153 
seats by 2021. 

 
Domestic air carrier load factors have increased from 62.7 percent in 1995 to 
81.5 percent in 2009.  The average domestic air carrier load factor is expected to 

increase slightly to 82.0 percent in 2010, reflecting a continued tightening of airline 
capacity and then decline slightly reaching 78.0 percent in 2021.   

 
Domestic Commuter Gauge and Load Factor Assumptions 
 

The domestic commuter gauge grew from 31 seats per departure in 1995 to 65 
seats per departure in 2009 due to the increased deployment of regional jets at 

Sea-Tac Airport.  In the mid-1990s, airlines used mainly small turboprop equipment 
(19-seat to 30-seat aircraft) such as Dash 8, British Aerospace Jetstream 31, 
Fairchild SA26 and Piper aircraft.  By the beginning of the 21st century, the airlines 

had shifted from these small turboprop aircraft to larger 30-seat to 70-seat regional 
jet aircraft, such as the Q400 and CRJ7.  In 2009, Horizon retired all of its Dash 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Two – Forecast 

October 2013 Page 2-17 

8-100/200 (37-seat) aircraft and replaced them with the Q400 (74-seat).  Horizon 
is planning to “transition to an all-Q400 fleet, but as market conditions have 

hindered the remarketing efforts on the CRJ-700 aircraft, Horizon is delaying the 
deliveries of Q400 until the market condition improved”.6  Therefore, over the 

forecast period, Horizon will continue to deploy both Q400 and CRJ-700 aircraft at 
Sea-Tac Airport.  United Express (SkyWest) is expected to replace all EMB-120 at 
Sea-Tac Airport with CRJ-700 aircraft by 2013.  Domestic commuter load factors 

increased dramatically from 68.9 percent in 1995 to 80.3 percent in 2009. 
 

Larger regional jets/turboprops in the 69-seat to 90-seat range are increasingly 
being used by airlines in the U.S.  As a result of these assumptions, the average 
domestic commuter aircraft gauge is expected to increase to 73 seats per departure 

in 2021.  Over the forecast period, the average load factor for domestic commuter 
activity is forecast to remain at 80.3 percent. 

 
International Air Carrier Gauge and Load Factor Assumptions 
 

Since 1995, the international air carrier average seats per departure (ASPD) has 
varied significantly depending on the service offerings.  International gauge has 

increased from 243 seats per departure in 1995 to 261 in 2000.  This reflects the 
use of large aircraft such as B747, DC10 and MD11 in the mid-1990s, followed by a 

greater use of B737s by Alaska Airlines and B330s by Delta/Northwest and B777 by 
United and British Airways between 2000 and 2009.  International air carrier load 
factors have increased from less than 50 percent in 1995 to 60.3 percent in 2000 

and 82.1 percent in 2009.   
 

International air carrier ASPD ratio is expected to increase from 223 seats in 2009 
to 229 seats by 2021.  International load factors are expected to decline slightly 
over the forecast period.  The decline in international air carrier load factor is 

expected because the new services are assumed to have lower load factors than 
the existing service.  The load factors for the new services include 75 percent load 

factor for service to Latin America and 80 percent load factor for service to Asia.  
The load factors for the existing international O&D service are expected to decline 
to 80.0 percent in 2021.  As a result, International load factors are expected to 

decline to 79.5 percent in 2021. 
 

International Commuter Gauge and Load Factor Assumptions 
 
Alaska and Air Canada Jazz are currently providing international commuter service 

at Sea-Tac Airport.  Alaska Airlines operates its international commuter flights 
mainly to Canada using CRJ7 and Q400.  Air Canada Jazz is also serving Canada 

using Dash8-100 and CRJ 100/200.  Over the forecast period, it is assumed that 
the two carriers will continue to operate using the same fleet at Sea-Tac Airport.  
As a result, the international commuter ASPD is expected to remain at 67 seats 

through 2021.  International commuter load factors are expected to increase from 
67 percent in 2009 to 70 percent by 2021.  Table 2-11 provides a summary of the 

commercial passenger operations forecast at Sea-Tac Airport. 

                                       
6  Alaska Airlines 10K SEC filing February 19, 2010 
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Table 2-11  
COMMERCIAL PASSENGER OPERATIONS FORECAST 

Seattle-Tacoma International Airport 
 

Domestic International Total Domestic

Year Air Carrier Commuter Total Air Carrier Commuter Total Air Carrier Commuter Total

Actual

1995 194,400 120,600 315,000 11,000 20,400 31,400 205,400 141,000 346,400

2000 217,800 151,600 369,400 9,600 32,600 42,200 227,400 184,200 411,600

2005 203,170 85,332 288,502 10,076 22,332 32,408 213,246 107,664 320,910

2006 205,936 83,388 289,324 9,436 22,136 31,572 215,372 105,524 320,896

2007 207,570 88,292 295,862 10,086 22,018 32,104 217,656 110,310 327,966

2008 211,658 84,542 296,200 10,606 20,738 31,344 222,264 105,280 327,544

2009 195,540 77,796 273,336 9,742 18,792 28,534 205,282 96,588 301,870

Forecast

2010 193,400 72,600 266,000 9,800 18,600 28,400 203,200 91,200 294,400

2016 227,400 81,000 308,400 13,400 23,600 37,000 240,800 104,600 345,400

2018 241,600 86,400 328,000 14,000 24,000 38,000 255,600 110,400 366,000

2021 264,400 95,000 359,400 15,000 24,800 39,800 279,400 119,800 399,200

Average Annual Growth Rates:

1995-2000 2.3% 4.7% 3.2% -2.7% 9.8% 6.1% 2.1% 5.5% 3.5%

2000-2009 -1.2% -7.1% -3.3% 0.2% -5.9% -4.3% -1.1% -6.9% -3.4%

1995-2009 0.0% -3.1% -1.0% -0.9% -0.6% -0.7% 0.0% -2.7% -1.0%

2009-2016 2.2% 0.6% 1.7% 4.7% 3.3% 3.8% 2.3% 1.1% 1.9%

2016-2021 3.1% 3.2% 3.1% 2.3% 1.0% 1.5% 3.0% 2.8% 2.9%

2009-2021 2.5% 1.7% 2.3% 3.7% 2.3% 2.8% 2.6% 1.8% 2.4%  
 

Sources:  Airport Records; Landrum & Brown analysis 

 

The result of the foregoing assumptions regarding load factors and ASPD ratios is 
that domestic air carrier operations are forecast to grow from 195,540 operations in 

2009 to 264,400 operations by 2021, representing average annual growth of 
2.5 percent.  Domestic commuter operations are expected to increase from 77,796 
operations in 2009 to 95,000 operations by 2021 (average annual growth rate of 

1.7 percent).  International air carrier operations are expected to grow 3.7 percent 
per year from 9,742 operations to 15,000 operations by 2021 as a result of the 

expected introduction of Latin American and Asia services.  International commuter 
operations are forecast to increase from 18,792 operations in 2009 to 24,800 
operations by 2021.  Total annual aircraft operations at Sea-Tac Airport are 

expected to increase from 301,870 in 2009 to 399,200 in 2021 averaging an 
average growth rate of 2.4 percent per year. 

 

2.2.5  COMMERCIAL PASSENGER OPERATIONS FLEET MIX 
 
Once the operations forecast was developed for domestic air carrier, domestic 
commuter, international air carrier, and international commuter activity, these 

operations were allocated to aircraft groups and specific aircraft types.  The fleet 
mix was developed to match the ASPD targets for each of the four components of 

commercial passenger demand presented in the previous subsections.  The process 
of developing the fleet mix allowed for the calibration of those assumptions and, 
where appropriate, modifications were made prior to finalizing the assumptions 

presented in the preceding subsections.  The allocation of domestic commercial 
passenger operations by aircraft type is shown in Table 2-12.   
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Table 2-12  
DOMESTIC PASSENGER OPERATION FLEET MIX 

Seattle-Tacoma International Airport 
 

Acft. Aircraft Operations % of Domestic Operations

Aircraft Type Gauge 2000 2009 2010 2016 2018 2021 2000 2009 2010 2016 2018 2021

Domestic Total 369,400 273,336 266,000 308,400 328,000 359,400 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Air Carrier 217,800 195,540 193,400 227,400 241,600 264,400 59.0% 71.5% 72.7% 73.7% 73.7% 73.6%

Wide Body Jet 12,570 2,777 2,790 3,080 3,150 3,240 3.4% 1.0% 1.0% 1.0% 1.0% 0.9%

B747-400 373 6 - - - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

B747 372 727 - - - - - 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%

A330-200 305 - - - - 796 2,048 0.0% 0.0% 0.0% 0.0% 0.2% 0.6%

A330-300 298 - - 2 - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

DC10 279 5,877 - - - - - 1.6% 0.0% 0.0% 0.0% 0.0% 0.0%

B777 258 1,179 - - - - - 0.3% 0.0% 0.0% 0.0% 0.0% 0.0%

B767-400 246 - 4 2 - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

B767-300 240 4,115 2,621 2,699 2,997 2,303 - 1.1% 1.0% 1.0% 1.0% 0.7% 0.0%

B767 214 664 152 87 83 51 - 0.2% 0.1% 0.0% 0.0% 0.0% 0.0%

B787 202 - - - - - 1,192 0.0% 0.0% 0.0% 0.0% 0.0% 0.3%

B767-200 168 2 - - - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Narrow Body Jet 205,230 192,763 190,610 224,320 238,450 261,160 55.6% 70.5% 71.7% 72.7% 72.7% 72.7%

B757-300 226 - 6,179 3,570 6,843 7,287 8,002 0.0% 2.3% 1.3% 2.2% 2.2% 2.2%

B757 183 28,559 9,363 6,915 793 - - 7.7% 3.4% 2.6% 0.3% 0.0% 0.0%

A321 183 - 2,116 1,053 2,619 2,789 3,062 0.0% 0.8% 0.4% 0.8% 0.9% 0.9%

B757-200 182 - 9,067 6,264 - - - 0.0% 3.3% 2.4% 0.0% 0.0% 0.0%

B737-900 172 - 15,161 7,882 18,689 19,901 21,855 0.0% 5.5% 3.0% 6.1% 6.1% 6.1%

B727 170 680 - - - - - 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%

B737-800 (Winglets) 157 - 42,417 32,811 61,148 76,453 88,469 0.0% 15.5% 12.3% 19.8% 23.3% 24.6%

B737-800 155 5,716 7,336 9,919 20,335 22,510 24,970 1.5% 2.7% 3.7% 6.6% 6.9% 6.9%

MD90 150 8 977 612 - - - 0.0% 0.4% 0.2% 0.0% 0.0% 0.0%

B727-200 149 4,509 - - - - - 1.2% 0.0% 0.0% 0.0% 0.0% 0.0%

B737-400 (Mixed Config) 148 - 1,408 1,490 812 - - 0.0% 0.5% 0.6% 0.3% 0.0% 0.0%

A320 146 10,194 14,922 17,350 38,537 41,036 45,064 2.8% 5.5% 6.5% 12.5% 12.5% 12.5%

B737-400 144 40,001 21,757 38,530 12,548 3,577 - 10.8% 8.0% 14.5% 4.1% 1.1% 0.0%

MD83 140 - 8,044 5,430 - - - 0.0% 2.9% 2.0% 0.0% 0.0% 0.0%

MD80 140 53,951 - 2,771 - - - 14.6% 0.0% 1.0% 0.0% 0.0% 0.0%

A319/320 132 - 136 - - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

B737-300 137 34,689 10,137 10,254 5,470 2,385 - 9.4% 3.7% 3.9% 1.8% 0.7% 0.0%

B737-700 131 14,519 32,299 33,071 43,603 49,968 55,962 3.9% 11.8% 12.4% 14.1% 15.2% 15.6%

A319 124 5,221 8,016 7,529 10,177 10,837 11,901 1.4% 2.9% 2.8% 3.3% 3.3% 3.3%

B737-700 (Winglets) 124 - 2 - - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

B737-500 122 5,288 2,108 2,779 1,143 - - 1.4% 0.8% 1.0% 0.4% 0.0% 0.0%

A318 120 - 295 137 - - - 0.0% 0.1% 0.1% 0.0% 0.0% 0.0%

B737 (Advanced) 114 753 - - - - - 0.2% 0.0% 0.0% 0.0% 0.0% 0.0%

B737 (Mixed Config) 111 1,142 - - - - - 0.3% 0.0% 0.0% 0.0% 0.0% 0.0%

B717 99 - 614 - - - - 0.0% 0.2% 0.0% 0.0% 0.0% 0.0%

E190 98 - 409 2,243 1,603 1,707 1,875 0.0% 0.1% 0.8% 0.5% 0.5% 0.5%

Commuter 151,600 77,796 72,600 81,000 86,400 95,000 41.0% 28.5% 27.3% 26.3% 26.3% 26.4%

Large Regional Jet 27,090 13,467 10,910 14,540 15,510 17,050 7.3% 4.9% 4.1% 4.7% 4.7% 4.7%

CRJ-900 70 - 956 2,591 3,453 3,684 4,049 0.0% 0.3% 1.0% 1.1% 1.1% 1.1%

CRJ-700 68 - 12,511 8,319 11,087 11,826 13,001 0.0% 4.6% 3.1% 3.6% 3.6% 3.6%

F28 60 27,090 - - - - - 7.3% 0.0% 0.0% 0.0% 0.0% 0.0%

Small Regional Jet - 463 290 560 590 650 0.0% 0.2% 0.1% 0.2% 0.2% 0.2%

CRJ-200 50 - 463 290 560 590 650 0.0% 0.2% 0.1% 0.2% 0.2% 0.2%

Turboprop/prop 124,510 63,866 61,400 65,900 70,300 77,300 33.7% 23.4% 23.1% 21.4% 21.4% 21.5%

DHC8-400 74 - 52,431 52,692 65,900 70,300 77,300 0.0% 19.2% 19.8% 21.4% 21.4% 21.5%

DHC8-100/200 37 72,827 - - - - - 19.7% 0.0% 0.0% 0.0% 0.0% 0.0%

EMB-120 30 40,604 7,716 8,708 - - - 11.0% 2.8% 3.3% 0.0% 0.0% 0.0%

Cessna (Single Turboprop) 11 11,079 - - - - - 3.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Cessna (Light Aircraft) 8 - 3,719 - - - - 0.0% 1.4% 0.0% 0.0% 0.0% 0.0%

 
 

Sources:  Airport Records; Official Airline Guide; Landrum & Brown analysis 

 
Over the forecast period, wide-body jet activities at Sea-Tac Airport are expected to 
decline from 1.0 percent in 2009 to 0.9 percent in 2021.  Narrow-body jet 

operations are expected to continue to account for the largest share of domestic 
passenger aircraft fleet in 2021.   

 B737-400s operated by Alaska Airlines will continue to be replaced with 
B737-800s.   

 B737-300s and B737-500s operated by Southwest Airlines will continue to be 

replaced with B737-700s.   
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 B737-300s and B737-500s operated by United Airlines were replaced with 
A319s in 2009.  B757-200s operated by United are expected to be replaced 

with A320s by 2018.   

 B757-200s operated by Delta are expected to be replaced with B787-800s 

and B737-800s.  MD90 operated by Delta will be replaced with A320s by 
2018.  

 MD80 operated by American Airlines will be replaced with B737-800s by 

2018.   

 B767-300s operated by Hawaiian Airlines are expected to be replaced with 

A330-200s by 2021.   
 
Domestic commuter aircraft fleet is expected to remain relatively the same as the 

2009 fleet.  Alaska Airlines replaced all of the Dash 8-100/200 (37 seat-aircraft) 
with Q400 (74 seat-aircraft) at Sea-Tac Airport in 2009.  Q400 aircraft operated by 

Alaska Airlines are expected to continue to account for the largest share of more 
than 85 percent of domestic commuter aircraft through 2021.  EMB 120 operated 
by United Express (SkyWest) at Sea-Tac Airport is expecting to be replaced with 

CRJ-700 aircraft by 2013.   
 

Table 2-13 presents international commercial passenger operations by aircraft 
type.  The international passenger aircraft fleet is expected to remain generally 

unchanged and commuter aircraft will continue to account for the largest share of 
international passenger aircraft fleet.   
 

In 2010, Northwest/Delta is replacing all of the A330-200 aircraft from its 
international fleet at Sea-Tac Airport with A330-300 and B767 aircraft.  Alaska 

Airlines continues to replace B737-400 with B737-800.  Other airlines will continue 
using the same aircraft fleets. 
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Table 2-13  
INTERNATIONAL PASSENGER OPERATION FLEET MIX 

Seattle-Tacoma International Airport 
 

Acft. Aircraft Operations % of International Operations

Aircraft Type Gauge 2000 2009 2010 2016 2018 2021 2000 2009 2010 2016 2018 2021

International Total 42,200 28,534 28,400 37,000 38,000 39,800 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

Air Carrier 9,600 9,742 9,800 13,400 14,000 15,000 22.7% 34.1% 34.5% 36.2% 36.8% 37.7%

Wide Body Jet 7,810 6,551 7,250 9,370 9,790 10,490 18.5% 23.0% 25.5% 25.3% 25.8% 26.4%

B747 372 3,152 174 207 238 245 257 7.5% 0.6% 0.7% 0.6% 0.6% 0.6%

747-400 (Mixed Config) 367 352 - - - - - 0.8% 0.0% 0.0% 0.0% 0.0% 0.0%

B777-300ER 316 - 282 305 372 389 418 0.0% 1.0% 1.1% 1.0% 1.0% 1.1%

B777-200 301 - 479 494 641 667 710 0.0% 1.7% 1.7% 1.7% 1.8% 1.8%

B747-400 299 69 493 423 902 944 1,014 0.2% 1.7% 1.5% 2.4% 2.5% 2.5%

DC10 273 1,428 - - - - - 3.4% 0.0% 0.0% 0.0% 0.0% 0.0%

A330-300 273 - 1,740 2,110 2,907 3,043 3,270 0.0% 6.1% 7.4% 7.9% 8.0% 8.2%

A340-300 272 - 316 81 131 223 348 0.0% 1.1% 0.3% 0.4% 0.6% 0.9%

B777 268 1,697 1,644 1,499 1,833 1,915 2,052 4.0% 5.8% 5.3% 5.0% 5.0% 5.2%

B767-300 244 814 - - - - - 1.9% 0.0% 0.0% 0.0% 0.0% 0.0%

A330 222 - 333 319 430 454 494 0.0% 1.2% 1.1% 1.2% 1.2% 1.2%

A330-200 219 - 912 528 569 500 413 0.0% 3.2% 1.9% 1.5% 1.3% 1.0%

B767 214 298 - 833 1,113 1,165 1,251 0.7% 0.0% 2.9% 3.0% 3.1% 3.1%

B757-200 (Winglets) 189 - 178 451 234 245 263 0.0% 0.6% 1.6% 0.6% 0.6% 0.7%

Narrow Body Jet 1,790 3,191 2,550 4,030 4,210 4,510 4.2% 11.2% 9.0% 10.9% 11.1% 11.3%

B757-300 236 - 14 - - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

B757-200 182 - - 2 - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

A321 176 - 6 - - - - 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

B737-900 172 - 609 229 803 842 902 0.0% 2.1% 0.8% 2.2% 2.2% 2.3%

B737-800 (Winglets) 157 - 922 439 1,155 1,309 1,474 0.0% 3.2% 1.5% 3.1% 3.4% 3.7%

B737-800 150 - 10 - 443 463 497 0.0% 0.0% 0.0% 1.2% 1.2% 1.2%

A320 146 418 - - - - - 1.0% 0.0% 0.0% 0.0% 0.0% 0.0%

B737-400 144 513 120 557 159 55 - 1.2% 0.4% 2.0% 0.4% 0.1% 0.0%

MD80 140 323 - - - - - 0.8% 0.0% 0.0% 0.0% 0.0% 0.0%

B737 124 - 395 20 - - - 0.0% 1.4% 0.1% 0.0% 0.0% 0.0%

B737-700 124 137 274 425 362 378 406 0.3% 1.0% 1.5% 1.0% 1.0% 1.0%

A319 120 399 - - - - - 0.9% 0.0% 0.0% 0.0% 0.0% 0.0%

E190 93 - 841 878 1,108 1,163 1,231 0.0% 2.9% 3.1% 3.0% 3.1% 3.1%

Commuter 32,600 18,792 18,600 23,600 24,000 24,800 77.3% 65.9% 65.5% 63.8% 63.2% 62.3%

Large Regional Jet 4,720 2,890 2,000 1,820 1,850 1,910 11.2% 10.1% 7.0% 4.9% 4.9% 4.8%

CRJ-700 70 - 2,890 2,000 1,820 1,850 1,910 0.0% 10.1% 7.0% 4.9% 4.9% 4.8%

F28 60 4,720 - - - - - 11.2% 0.0% 0.0% 0.0% 0.0% 0.0%

Small Regional Jet - 1,298 1,300 1,680 1,650 1,690 0.0% 4.5% 4.6% 4.5% 4.3% 4.2%

CRJ-200 50 - 1,298 1,300 1,680 1,650 1,690 0.0% 4.5% 4.6% 4.5% 4.3% 4.2%

Turboprop 27,880 14,604 15,300 20,100 20,500 21,200 66.1% 51.2% 53.9% 54.3% 53.9% 53.3%

DHC8-400 74 - 11,007 11,619 15,573 15,883 16,425 0.0% 38.6% 40.9% 42.1% 41.8% 41.3%

DHC8-300 50 3,587 3,597 3,681 4,527 4,617 4,775 8.5% 12.6% 13.0% 12.2% 12.2% 12.0%

DHC8-100/200 37 19,564 - - - - - 46.4% 0.0% 0.0% 0.0% 0.0% 0.0%

DHC8-100 37 506 - - - - - 1.2% 0.0% 0.0% 0.0% 0.0% 0.0%

EMB-120 30 4,223 - - - - - 10.0% 0.0% 0.0% 0.0% 0.0% 0.0%

 
 

Sources:  Airport Records; Official Airline Guide; Landrum & Brown analysis 
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2.3  AIR CARGO 
 
This chapter presents an overview of the air cargo industry, historical trends in air 

cargo at Sea-Tac Airport, and air cargo forecasts for the key years of 2018 and 
2021, with 2009 as the base year. 
 

2.3.1 AIR CARGO INDUSTRY 
 

The air cargo industry has experienced many changes in the last decade.  
The general U.S. economic downturn that began in 2000 adversely affected U.S. air 

cargo activity.  After the terrorist attacks of September 11, 2001, cargo activity in 
the U.S. was immediately impacted.  Critical impacts included an increased use of 
trucks, an escalation of insurance costs, consolidation among smaller firms, failure 

of many small cargo airlines and smaller support firms, higher security costs, longer 
processing time because of security, and increased available freighter capacity 

which drove down rates.  The cargo industry recovered by 2003 and posted strong 
growth for several years. 
 

Growth in U.S. air cargo activity began to slow down in 2006 as the price of oil 
began to rise to record high levels (ultimately peaking at $145 per barrel in 

July 2008), causing shipping by other modes to become more attractive.  While oil 
prices declined significantly in the 4th quarter of 2008, economic activity 
deteriorated in late 2008 and the resulting global recession limited the positive 

impact of the lower oil prices.  In fact, FedEx, the largest all-cargo carrier at 
Sea-Tac Airport experienced a decrease in domestic volumes in 2008 and in 2009.  

FedEx reports on a fiscal year ending May 31.  FedEx Express average daily 
domestic volumes for Fiscal Year 2009 (June 1, 2008 through May 31, 2009) were 
down 13 percent over Fiscal Year 2008.  Average daily international volumes 

declined by only 2.4 percent in Fiscal Year 2009, but the international segment 
makes up only about one third of the average daily total volumes.  Average daily 

domestic volumes for the first three quarters of Fiscal Year 2010 (June 1, 2009 
through February 28, 2010) were down only 1.6 percent over the same period last 
year.7  Exhibit 2-3 illustrates the historical growth by U.S. cargo carriers as 

measured in revenue ton miles (RTMs).  U.S. revenue ton miles declined 3 percent 
from 2007 to 2008 and declined 21 percent between 2008 and 2009.  

 
The impact of high oil prices and the economic recession is not limited to the U.S.  

According to Boeing statistics, growth in world air cargo traffic in the 2005 to 2007 
timeframe marked “the weakest growth period for the industry since the first Gulf 
War, 1990-1992.”8  World air cargo traffic, as measured in revenue ton kilometers 

(RTKs), increased by 1.7 percent in 2005, 3.2 percent in 2006, and 5.1 percent in 
2007.  Although growth in world cargo traffic in 2005 to 2007 was slower than in 

the past, it was still positive growth.  Worldwide cargo activities for 2008 and 2009 
were not available at the time of this analysis, however, early reports from the 
carriers “point to either continuing weak or negative growth.”9 

                                       
7   FedEx Corporation Financial and Operating Statistics, Third Quarter Fiscal 2010, March 18, 2010 
8  Boeing World Air Cargo Forecast 2008-2009, Introduction  
9  Boeing World Air Cargo Forecast 2008-2009, Introduction 
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Exhibit 2-3  
HISTORICAL REVENUE TON MILES  

U.S. COMMERCIAL CARGO CARRIERS 
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In contrast, intra-North America cargo traffic shrunk by 1.2 percent and the 
domestic U.S. market declined by 1.5 percent in 2007 (see Exhibit 2-4).  

International shipments to and from the U.S. increased as the Latin America-North 
America, Europe-North America, and Asia-North America markets all experienced 

growth in 2007 that exceeded the world average.  The highest growth market in 
2007 was the domestic China market (almost 12 percent growth over 2006). 
 

Exhibit 2-4  

2007 AIR CARGO GROWTH BY MAJOR MARKET 
(Revenue Ton Kilometers) 
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2.3.2 HISTORICAL AIR CARGO TRAFFIC  
 
Air cargo volumes handled at Sea-Tac Airport increased at an average growth rate 
of 3.8 percent per year from 313,460 metric tons in 1990 to 456,920 metric tons in 

2000.  Since 2000, air cargo tonnage at Sea-Tac Airport has been declining; 
reaching 269,337 metric tons in 2009 (see Table 2-14).  Domestic air cargo 

accounted for more than 70 percent of the traffic at Sea-Tac Airport.  In 2009, 
about 65 percent of air cargo at Sea-Tac Airport was carried by all-cargo operators 
while the remainder was transported in the belly compartments of passenger 

aircraft.  Belly cargo declined significantly between 2004 and 2009 at an average 
annual rate of 7.6 percent per year.  All-cargo tonnage has been declining at a 

slower rate of just 3.3 percent per year over the same period. 
 

Table 2-14  

AIR CARGO TONNAGE (FREIGHT & MAIL; IN METRIC TONS) 

Seattle-Tacoma International Airport 
 

Air Cargo (in metric tons) Percent

Year Total Belly All-cargo All-cargo

1990 313,460 n.a. n.a.

1995 408,198 n.a. n.a.

2000 456,920 n.a. n.a.

2001 401,535 n.a. n.a.

2002 374,753 n.a. n.a.

2003 351,418 n.a. n.a.

2004 347,517 140,224 207,293 59.6%

2005 338,590 132,800 205,790 60.8%

2006 341,984 125,465 216,519 63.3%

2007 319,013 120,872 198,141 62.1%

2008 290,768 107,977 182,791 62.9%

2009 269,337 94,471 174,866 64.9%

Average Annual Growth Rates:

1990-2000 3.8%

2000-2009 -5.7%

2004-2009 -5.0% -7.6% -3.3% 1.7%

1990-2009 -0.8%  
 

Note:  Belly/all-cargo splits estimated based on “All-cargo and total landed weight by airline” 
airport records. 

Sources:  Airport Records; Landrum & Brown analysis 
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Table 2-15 presents freight tonnage by operation type and airline.  According to 
airport records, FedEx is the largest all-cargo operator at Sea-Tac Airport and 

accounted for 42.4 percent of total freight handled in 2009.  Alaska is the largest 
belly cargo operator and accounted for 10.7 percent of total freight in 2009.  Nearly 

80 percent of Alaska’s total freight was carried in the belly of passenger flights.   
 

Table 2-15  

FREIGHT TONNAGE BY AIRLINE (IN METRIC TONS) 

Seattle-Tacoma International Airport 
 

All-Cargo Freight Tonnage 2009 AAG

Rank Airline 2004 2005 2006 2007 2008 2009 % Share 04-09

1 Fedex 106,791   114,379   114,485   112,586   103,417   97,695     43.3% -1.8%

2 China Airlines 5,692       5,285       4,517       5,165       4,526       10,178     4.5% 12.3%

3 Korean Airlines -          -          8,754       14,533     12,824     9,873       4.4% n.a.

4 Cargolux 13,057     12,607     13,333     13,414     11,800     9,353       4.1% -6.5%

5 EVA Air 315          189          101          323          5,931       6,883       3.0% 85.3%

6 Alaska 6,936       9,165       8,299       7,795       6,063       5,000       2.2% -6.3%

7 Martinair Holland 9,020       9,371       9,390       9,167       7,129       4,996       2.2% -11.1%

Other 28,287     22,086     24,185     5,179       2,905       2,665       1.2% -37.7%

Total 170,098 173,082 183,064 168,162 154,595 146,643 64.9% -2.9%

Belly Freight Tonnage 2009 AAG

Rank Airline 2004 2005 2006 2007 2008 2009 % Share 04-09

1 Alaska 23,604     20,589     17,453     15,619     16,247     19,093     8.5% -4.2%

2 Northwest 12,568     14,113     11,360     12,261     12,052     8,492       3.8% -7.5%

3 British Airways 8,922       6,720       7,059       8,173       8,729       6,855       3.0% -5.1%

4 United 15,624     14,357     16,161     12,519     7,747       6,660       2.9% -15.7%

5 Southwest 6,472       7,350       7,527       7,582       8,313       5,911       2.6% -1.8%

6 Delta 12,034     11,707     9,314       8,227       6,799       5,603       2.5% -14.2%

7 Lufthansa -          -          -          -          3,124       4,113       1.8% n.a.

8 Hawaiian 5,059       5,201       4,944       5,290       4,945       3,811       1.7% -5.5%

9 Continental 4,002       3,746       3,905       3,994       3,123       3,289       1.5% -3.8%

10 Air France -          -          -          1,645       2,978       3,129       1.4% n.a.

Other 26,779     27,910     28,356     27,274     17,264     12,268     5.4% -14.5%

Total 115,064 111,693 106,079 102,584 91,321   79,224   35.1% -7.2%

Total Freight Tonnage 285,162 284,775 289,143 270,746 245,916 225,867 100.0% -4.6%  
 

Notes:  Freight tonnage does not include mail; Belly/all-cargo splits are estimated based on carrier 
detail from airport records  

 AAG= average annual growth rates 

Sources:  Airport Records; Landrum & Brown analysis 
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2.3.3  AIR CARGO TONNAGE FORECAST 
 
The FAA, Boeing, and Airbus forecasts expect domestic growth to range from 
2.6 percent to 3.0 percent annually.  The Boeing forecast predicts the U.S. 

domestic market will grow at a rate of 2.9 percent annually between 2007 and 
2017 and 2.3 percent through 2027 in the base scenario.  All-cargo and belly 

tonnages were forecast separately.   
 
All-cargo tonnage was divided into FedEx and other.  In 2010, cargo tonnage at 

Sea-Tac Airport is expected to remain at the 2009 level.  Cargo tonnage handled by 
FedEx is expected to increase at Boeing growth rates and half of the Boeing growth 

rate is expected for other all-cargo operators.  By applying the growth rates, 
all-cargo tonnage is expected to reach 223,700 metric tons in 2021 averaging an 
annual growth rate of 2.1 percent between 2009 and 2021 (see Table 2-16).   

 
Air cargo tons per operation are expected to remain at the 2009 level throughout 

the forecast period.  As a result, cargo operations are forecast to increase to 12,140 
in 2021 with an average annual growth rate of 1.8 percent. 
 

Table 2-16  

ALL- CARGO FORECAST (FREIGHT & MAIL; IN METRIC TONS) 
Seattle-Tacoma International Airport 

 
All-cargo Tonnage Tons per operation All-cargo operations

Year FedEx Other Total FedEx Other Total FedEx Other Total

Actual 2004 130,142 77,151      207,293 22.0       11.6       16.5       5,904     6,678     12,582   

2005 135,994 69,796      205,790 21.0       12.8       17.3       6,470     5,432     11,902   

2006 135,407 81,112      216,519 21.0       14.3       17.8       6,460     5,670     12,130   

2007 132,657 65,484      198,141 20.6       16.5       19.0       6,426     3,978     10,404   

2008 122,279 60,512      182,791 19.6       18.0       19.0       6,240     3,366     9,606     

2009 116,497 58,369      174,866 19.8       14.8       17.8       5,874     3,942     9,816     

Forecast 2010 116,500 58,400      174,900 19.9       14.8       17.8       5,860     3,940     9,800     

2016 138,400 63,700      202,100 20.3       14.8       18.2       6,830     4,300     11,130   

2018 145,700 65,300      211,000 20.4       14.8       18.3       7,140     4,410     11,550   

2021 156,000 67,700      223,700 20.6       14.8       18.4       7,570     4,570     12,140   

Average Annual Growth Rates:

2004-2009 -2.2% -5.4% -3.3% -2.1% 5.1% 1.6% -0.1% -10.0% -4.8%

2009-2016 2.5% 1.3% 2.1% 0.3% 0.0% 0.3% 2.2% 1.2% 1.8%

2016-2021 2.4% 1.2% 2.1% 0.3% 0.0% 0.3% 2.1% 1.2% 1.8%

2009-2021 2.5% 1.2% 2.1% 0.3% 0.0% 0.3% 2.1% 1.2% 1.8%  
 

Sources:  Airport Records; Landrum & Brown analysis 

 

The share of belly cargo at Sea-Tac Airport has declined from more than 40 percent 
in 2004 to 35 percent in 2009.  This reduction in belly cargo share is consistent with 
national trends.  According to FAA statistics, the domestic U.S. belly cargo share 

has declined from 30 percent in 2000 to 14 percent in 2009.  The FAA predicts that 
the belly cargo share for the U.S. as a whole will continue to decline and reach 

10 percent in 2030 due to increases in the capacity of cargo aircraft and new 
security regulations.10   

 

                                       
10  FAA Aerospace Forecasts, Fiscal Years 2010-2030 
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As a result, belly cargo volumes at Sea-Tac Airport are forecast to drop to 
26 percent of total air cargo tonnage by 2021.  Belly cargo tonnage will decrease 

from 94,471 metric tons in 2009 to 77,800 tons in 2021 averaging a declining rate 
of 1.6 percent per year (see Table 2-17).  The total air cargo tonnage at Sea-Tac 

Airport is expected to be 301,500 metric tons in 2021. 
 

Table 2-17  

TOTAL CARGO TONNAGE (FREIGHT & MAIL; IN METRIC TONS) 

Seattle-Tacoma International Airport 
 

Total Tonnage

Year All-cargo Belly Total % Belly

Actual 2004 207,293 140,224    347,517 40.4%

2005 205,790 132,800    338,590 39.2%

2006 216,519 125,465    341,984 36.7%

2007 198,141 120,872    319,013 37.9%

2008 182,791 107,977    290,768 37.1%

2009 174,866 94,471      269,337 35.1%

Forecast 2010 174,900 93,000      267,900 34.7%

2016 202,100 84,400      286,500 29.5%

2018 211,000 81,700      292,700 27.9%

2021 223,700 77,800      301,500 25.8%

Average Annual Growth Rates:

2004-2009 -3.3% -7.6% -5.0% -2.8%

2009-2016 2.1% -1.6% 0.9% -2.5%

2016-2021 2.1% -1.6% 1.0% -2.6%

2009-2021 2.1% -1.6% 0.9% -2.5%  
 

Sources:  Airport Records; Landrum & brown analysis 

 

2.3.4  AIR CARGO OPERATION FLEET MIX 
 
The air cargo tonnage forecast for the all-cargo operators was used to derive the 

all-cargo operations forecast, based on assumptions regarding the amount of air 
cargo tonnage handled per operation.  Historical all-cargo operations by aircraft 

type were analyzed to better understand the fleet mix for the all-cargo carriers at 
Sea-Tac Airport.  Additionally, aircraft orders for FedEx, the dominant cargo carrier 
at Sea-Tac Airport, were analyzed to evaluate how the cargo fleet mix might evolve 

in the future.  Ultimately, these analyses allowed for the projection of all-cargo 
operations by aircraft type. 

 
FedEx currently operates mainly MD10 and Cessna 208s at Sea-Tac Airport.  Based 
on a review of fleet plans for FedEx, no major changes in the carriers’ fleet 

deployment at Sea-Tac Airport are expected over the forecast period.  In 2008, 
FedEx began phasing out all its B727s and A310-200s.  In addition, the five 

remaining DC10s will be replaced by MD10s by 2011.  The Cessna 208, operated by 
Empire Airlines (FedEx feeder), is expected to maintain relatively the same 
allocation throughout the forecast period.   
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Based on these fleet assumptions, the share of wide-body aircraft is forecast to 
increase from 41 percent of cargo fleet in 2005 to 65 percent by 2021, mainly due 

to the larger deployment of A300s and MD-10F by FedEx.  Narrow-body aircraft are 
expected to decline to 0.7 percent of the cargo fleet by 2021.  Turboprops are 

expected to remain relatively the same as the 2009 level.   
 
As a result, all-cargo operations are forecast to increase from 9,816 in 2009 to 

12,140 in 2021.  This increase represents a 1.8 percent average annual growth 
rate. 

 

Table 2-18  

ALL-CARGO OPERATION FLEET MIX  
Seattle-Tacoma International Airport 

 
Aircraft Operations % of Total

Aircraft 2005 2009 2016 2021 2005 2009 2016 2021

Total 11,902 9,816   11,130 12,140 100.0% 100.0% 100.0% 100.0%

Widebody Jet 4,920   5,887   7,270   7,870   41.3% 60.0% 65.3% 64.8%

A300-600F 946        539        630        700        7.9% 5.5% 5.7% 5.8%

A310F 74          -        -        -        0.6% 0.0% 0.0% 0.0%

B747F 996        3,042     3,940     4,190     8.4% 31.0% 35.4% 34.5%

B767-200/300F 73          10          10          10          0.6% 0.1% 0.1% 0.1%

B777F -        -        -        -        0.0% 0.0% 0.0% 0.0%

MD-10F 2,065     1,764     2,050     2,270     17.4% 18.0% 18.4% 18.7%

MD-11F 766        532        640        700        6.4% 5.4% 5.8% 5.8%

Narrowbody Jet 3,056   686       90         90         25.7% 7.0% 0.8% 0.7%

B757-200F 14          4           10          10          0.1% 0.0% 0.1% 0.1%

B727F 699        -        -        -        5.9% 0.0% 0.0% 0.0%

B737F 2,071     670        70          70          17.4% 6.8% 0.6% 0.6%

DC-9F 13          12          10          10          0.1% 0.1% 0.1% 0.1%

DC-8F 255        -        -        -        2.1% 0.0% 0.0% 0.0%

L100-30F 2           -        -        -        0.0% 0.0% 0.0% 0.0%

MD-80F 2           -        -        -        0.0% 0.0% 0.0% 0.0%

Turboprop 3,926   3,243   3,770   4,180   33.0% 33.0% 33.9% 34.4%

ANTONOV 12 3           1           -        -        0.0% 0.0% 0.0% 0.0%

ATR-42 -        186        200        220        0.0% 1.9% 1.8% 1.8%

ATR-72 -        94          100        110        0.0% 1.0% 0.9% 0.9%

BEECH 18 524        419        490        540        4.4% 4.3% 4.4% 4.4%

CESSNA 208 3,154     2,543     2,980     3,310     26.5% 25.9% 26.8% 27.3%

F-27 245        -        -        -        2.1% 0.0% 0.0% 0.0%  
 

Sources:  Airport Records; USDOT, Schedule T-100; Landrum & Brown analysis 
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2.4  AIR TAXI AND GENERAL AVIATION 
 
This section includes all operations which are not considered commercial, cargo, or 

military operations.  Air taxi activity typically includes “for hire” aircraft chartered 
for specific trips on an on-demand basis.  Air taxi operations are usually made up of 
larger General Aviation (GA) aircraft, such as large turboprop aircraft and an array 

of corporate jets.  GA activity includes diverse uses that can range from 
recreational flying, flight training activities, business travel, news reporting, traffic 

observation, police patrol, emergency medical flights, and even crop dusting. 
 
Air taxi and general aviation operations can be subdivided into two major 

subcategories: “itinerant” and “local” based on FAA classifications.  Local operations 
are defined by the FAA as “operations remaining in the local traffic pattern, 

simulated instrument approaches at the Airport…and operations to or from the 
Airport and a practice area within a 20-mile radius of the tower.”11  Itinerant 
operations are all operations not classified as “local”. 

 

2.4.1  NATIONAL TRENDS  
 
The FAA’s forecast12 projects the following trends in the U.S. general aviation 

industry from 2009 to 2030: 

 The number of active general aviation aircraft is forecast to increase by 
0.9 percent annually. 

 Growth of 2.5 percent per annum is expected in the number of general 
aviation hours flown. 

 The number of student pilots is expected to decline by 1.5 percent per 
annum through 2010 and then increase at a rate of 0.6 percent annually 

through 2030. 

 General aviation operations at airports with air traffic control service are 
forecast to decline by 3.1 percent annually through 2010 before increasing 

by 1.3 percent annually through 2030. 
 

2.4.2  HISTORICAL TRENDS 
 
Sea-Tac Airport is a primary commercial service airport, serving 317,873 total 

annual operations in 2009, with air taxi and general aviation activities making up 
2 percent of total operations.  Air taxi and general aviation activities make up a 

relatively small percentage of the operations at Sea-Tac Airport because general 
aviation pilots often prefer not to operate at commercial service airports due to the 
congestion that typically occurs at these airports, the differences in approach 

speeds between general aviation aircraft and commercial aircraft, and wake 
turbulence issues. 

 

                                       
11   FAA Order 7210.3, Facility Operation and Administration, Section 2, Airport Operations Count 
12   FAA Aerospace Forecast, Fiscal Years 2010-2030 
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Air taxi and general aviation operations at Sea-Tac Airport declined from 18,136 in 
2004 to 6,114 in 2009 (see Table 2-19).  This represents an average decline of 

19.5 percent annually.  In 2009, air taxi and general aviation operations at Sea-Tac 
Airport were exclusively itinerant in nature.  There have been no local operations 

recorded by the air traffic control tower since October 2007.   
 

Table 2-19 

HISTORICAL AIR TAXI AND GA OPERATIONS  

Seattle-Tacoma International Airport 
 

Air Taxi and GA Operations

Year Itinerant Local Total

Actual 2004 18,033 103 18,136

2005 8,599 284 8,883

2006 6,303 621 6,924

2007 7,686 883 8,569

2008 7,787 0 7,787

2009 6,114 0 6,114

Average Annual Growth Rates:

2004-2009 -19.5% -100.0% -19.5%  
 

Sources:  Airport Records; FAA ATADS 

 

Exhibit 2-5 presents aircraft type allocations for air taxi and general aviation that 
operated at Sea-Tac Airport in 2009.  Nearly 40 percent of the operations were jets 

and 53 percent were turboprop aircraft.  The remaining 7 percent of operations 
were piston aircraft. 
 

Exhibit 2-5  

2009 AIR TAXI AND GA OPERATION FLEET MIX 
Seattle-Tacoma International Airport 
 

Single-engine 

Turboprop, 

1.1%

Multi-engine 

Piston, 

2.3%

Single-engine 

Piston, 

4.4%

Multi-engine 

Turboprop, 

52.4%

Jet, 

39.8%

 
 

Sources:  Radar data; Landrum & Brown analysis 
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2.4.3  AIR TAXI AND GENERAL AVIATION FORECAST 
 
Nationally, the FAA Active Aircraft forecast in the FAA Aerospace Forecasts, Fiscal 
Years 2010-2030 shows an initial decline of 0.2 percent annually in the number of 

active single-engine piston aircraft through 2018.  The FAA expects single-engine 
piston aircraft to recover and grow at an average annual rate of 0.5 percent from 

2018 to 2030.  The number of multi-engine piston aircraft is expected to decline at 
an average annual rate of 0.8 percent from 2009 to 2030.  Turboprops are forecast 
by the FAA to grow at rate of 1.4 percent annually while the number of jets is 

expected to grow the fastest at 4.2 percent annually. 
 

Applying the FAA’s national forecast to each aircraft type at Sea-Tac Airport results 
in an average annual growth rate of 2.5 percent between 2009 and 2021.  Air taxi 
and general aviation aircraft operations are expected to reach 8,240 in 2021 

(see Table 2-20). 
 

Table 2-20  

AIR TAXI AND GA OPERATION FLEET MIX  
Seattle-Tacoma International Airport 
 

AT & GA Operations % of total

Aircraft Type 2009 2018 2021 2009 2018 2021

Jet 2,432 3,520 3,990 39.8% 46.2% 48.4%

Multi-engine Turboprop 3,206 3,630 3,780 52.4% 47.6% 45.9%

Single-engine Turboprop 68 77 80 1.1% 1.0% 1.0%

Multi-engine Piston 138 129 125 2.3% 1.7% 1.5%

Single-engine Piston 270 264 265 4.4% 3.5% 3.2%

Total 6,114 7,620 8,240 100.0% 100.0% 100.0%  
 

Sources:  Radar data; Airport Records; FAA Aerospace Forecasts Fiscal Years 2010-2030; Landrum & Brown 
analysis 
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2.5 MILITARY 
 
Military operations ranged between 54 and 126 annually since 1996.  There were 

73 military operations in 2009, down from 110 in 2008.  Based on an average of 
the past five years of military operations at Sea-Tac Airport, military operations are 
forecast to remain at 100 operations throughout the forecast period 

(see Table 2-21).  According to radar data, there are two types of military aircraft 
recorded at Sea-Tac Airport in 2009: Lockheed 130 Hercules and Bombardier 

BD-700 Global Express.  Bombardier BD-700 accounted for 75 percent of the total 
military operation in 2009. 
 

Table 2-21 

MILITARY OPERATIONS FORECAST  

Seattle-Tacoma International Airport 
 

Military

Year Operations

Actual 1996 90

1997 80

1998 126

1999 59

2000 95

2001 75

2002 59

2003 54

2004 124

2005 67

2006 108

2007 107

2008 110

2009 73

Forecast 2010 100

2016 100

2018 100

2021 100

Average Annual Growth Rates:

1996-2000 1.1%

2000-2009 -2.9%

2009-2016 4.6%

2016-2021 0.0%

2009-2021 2.7%  
 

Sources:  Airport Records; Landrum & Brown analysis 
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2.6 TOTAL AIRCRAFT OPERATIONS SUMMARY  
 
Table 2-22 provides a summary of the operations forecast described in the 

previous sections for each of the primary components of aircraft operations at SEA.  
Aircraft operations are forecast to grow from 317,873 in 2009 to 419,680 in 2021, 
representing average annual growth of 2.3 percent.   

 

Table 2-22  

TOTAL AIRCRAFT OPERATIONS FORECAST  

Seattle-Tacoma International Airport 
 

Calendar Aircraft Operations

Year Passenger All-Cargo Air Taxi & GA Military Total

Actual 2004 328,052 12,582 18,136 124 358,894

2005 320,910 11,902 8,883 67 341,762

2006 320,896 12,130 6,924 108 340,058

2007 327,966 10,404 8,569 107 347,046

2008 327,544 9,606 7,787 110 345,047

2009 301,870 9,816 6,114 73 317,873

Forecast 2010 294,400 9,800 6,230 100 310,530

2016 345,400 11,130 7,230 100 363,860

2018 366,000 11,550 7,620 100 385,270

2021 399,200 12,140 8,240 100 419,680

Average Annual Growth Rates:

2004-2009 -1.6% -4.8% -19.5% -10.1% -2.4%

2009-2016 1.9% 1.8% 2.4% 4.6% 1.9%

2016-2021 2.9% 1.8% 2.6% 0.0% 2.9%

2009-2021 2.4% 1.8% 2.5% 2.7% 2.3%  
 

Sources:  Airport records; FAA, ATADS; Landrum & Brown analysis 

 

2.5.1 COMPARISON TO FAA FORECASTS 
 

The FAA develops Terminal Area Forecasts (TAF) on an annual basis for all active 
airports in the U.S. that are included in its National Plan of Integrated Airport 

Systems (NPIAS).  The TAF is “prepared to meet the budget and planning needs of 
FAA and provide information for use by state and local authorities, the aviation 

industry, and the public.”13  The 2009 TAF was issued in December of 2009 and is 
compared to the Part 150 forecasts for Sea-Tac Airport in this section. 
 

Table 2-23 provides a comparison of this Part 150 forecast with the FAA 2009 TAF 
for enplanements, commercial operations and total aircraft operations for the 5- 

and 10-year horizons.  The Part 150 forecasts are within 10 percent of the 2009 
TAF for the first 5 years and within 15 percent for the first 10 years. 
 

                                       
13   http://aspm.faa.gov/main/taf.asp 
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Table 2-23  
AVIATION FORECASTS VERSUS FAA 2009 TAF  

Seattle-Tacoma International Airport 
 

Part 150 2009 P150 

Year Forecast TAF Variance

Passenger Enplanements

Base Yr. 2009 15,610,198 14,911,310 4.7%

Base Yr. + 5 Yrs. 2014 16,946,590 16,407,630 3.3%

Base Yr. + 10 Yrs. 2019 19,485,400 18,362,887 6.1%

Commercial Operations
1

Base Yr. 2009 311,686 317,420 -1.8%

Base Yr. + 5 Yrs. 2014 337,470 348,772 -3.2%

Base Yr. + 10 Yrs. 2019 388,740 386,959 0.5%

Total Operations
2

Base Yr. 2009 317,873 320,559 -0.8%

Base Yr. + 5 Yrs. 2014 344,420 352,012 -2.2%

Base Yr. + 10 Yrs. 2019 396,660 390,510 1.6%  
 

Notes:  Part 150 data is on a calendar year basis.  TAF data is shown on a fiscal year basis. 
 1 Air taxi operations are included in the commercial operations totals for the TAF.  The Part 

150 forecast groups air taxi operations in the non-commercial category.   
 2 Excludes overflights 

Sources:  Federal Aviation Administration 2009 Terminal Area Forecast; Airport Records; Landrum & Brown 
analysis 

 
The 2009 TAF shows a 6 percent decline in enplanement levels in 2010 as a result 
of the economic recession and related decline in aviation activity, while the Part 150 

forecast projects a slower decline of 3 percent in the traffic.  The Part 150 Forecast 
expects passenger traffic will recover and grow at a slightly faster rate over the 

long-term compared to the 2009 TAF.  The 2009 TAF predicts enplanements will 
increase at an average annual rate of 2.1 percent between 2009 and 2021.  

The Part 150 forecast projects an average annual growth rate of 2.3 percent over 
the same period.  Exhibit 2-6 provides a comparison between the enplanements 
forecast for this Part 150 forecast and the FAA 2009 TAF for Sea-Tac Airport.  

The difference in growth assumptions results in a 3.3 percent difference in 
enplanements in 2014 and a 6.1 percent difference in enplanements in 2019. 

 
The 2009 FAA TAF predicts total aircraft operations at Sea-Tac Airport to grow 
2.0 percent annually between 2009 and 2021.  The Part 150 aircraft operations 

forecast assumes an average annual growth rate of 2.3 percent over the same 
period.  As a result, total aircraft operations levels in the Part 150 forecast are 

2.2 percent lower than the TAF in 2014 and 1.6 percent higher in 2019 
(see Exhibit 2-7).   
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Exhibit 2-6  
COMPARISON WITH FAA 2009 TAF – ENPLANEMENTS 

Seattle-Tacoma International Airport 
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Sources:  Federal Aviation Administration 2009 Terminal Area Forecast; Airport Records; Landrum & Brown 
analysis 

 

 

Exhibit 2-7  
COMPARISON WITH FAA 2009 TAF – OPERATIONS 
Seattle-Tacoma International Airport 
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2.5.2 REVIEW OF EXISTING FORECASTS 
 
In addition to the comparison to the 2009 TAF, a review of other forecasts is also 
considered.  There are two other forecasts reviewed and compared to the Part 150 

forecast.  Exhibit 2-8 provides a comparison of passenger enplanement forecasts 
for 2003 CDP (Comprehensive Development Plan), 2007/2008 TDS (Terminal 

Development Strategy), and the Part 150 forecast.  The 2003 CDP and the 
2007/2008 TDS forecasts were done before the recession in 2008.  Therefore, these 
forecasts did not reflect the traffic reduction in 2008 through 2010 or recovery 

period after 2010.  The 2003 CDP forecast projected a 2.7 percent average annual 
growth rate between 2009 and 2021.  The 2007/2008 TDS forecast projected a 

3.1 percent average annual growth rate over the same period.   
 

Exhibit 2-8  

FORECASTS COMPARISON – ENPLANEMENTS 

Seattle-Tacoma International Airport 
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Sources:  2007/2008 Activity and Forecasting Growth, April 1, 2008; Landrum & Brown analysis 

 

Exhibit 2-9 provides a comparison of aircraft operation forecasts for 2003 CDP, 
2007/2008 TDS, and the Part 150 forecast.  The 2003 CDP and the 2007/2008 TDS 

forecasts projected a 2.5 percent and a 2.2 percent of average annual growth rates 
between 2009 and 2021 respectively.  These two forecasts were well above the 
actual 2008 and 2009 levels. Consequently, the 2003 CDP and the 2007/2008 TDS 

forecasts predict much higher forecasts compared to the Part 150 forecast.  
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Exhibit 2-9  
FORECASTS COMPARISON – OPERATIONS 

Seattle-Tacoma International Airport 
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Sources:  2007/2008 Activity and Forecasting Growth, April 1, 2008; Landrum & Brown analysis 

 

For purposes of ongoing business planning, the Airport maintains and periodically 
updates a long-range projection of aviation activity.  Landrum & Brown reviewed 

the Airport’s forecast and the underlying assumptions and determined that it was 
reasonable.  The Part 150 forecast has a nearly identical average annual growth 

rate through 2015 as the Airport’s business planning forecast.  For the period 2018 
through 2021, the Part 150 forecast is projecting more robust growth than the 
Airport’s forecast.  From a potential noise impact prospective, the Part 150 forecast 

is more conservative. 
 

2.5.3 AVERAGE ANNUAL DAY HOURLY DISTRIBUTIONS  
 
Part 150 analysis requires the classification of noise-modeled operations by daytime 

(7am-9:59pm) and nighttime (10pm-6:59am).  In order to project daytime and 
nighttime operational proportions, an hourly distribution of traffic levels for the 

average annual day is provided in this section for each of the commercial 
passenger, air cargo, air taxi and general aviation, and military segments of the 

forecast.   
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Average annual day is developed based on annual aircraft operation forecasts for 
each segment divided by the number of days in the year.  The average annual day 

operations for each segment are presented in Table 2-24.  The total average 
annual day operations are projected to increase from 871 in 2009 to 1,151 in 2021. 

 

Table 2-24  

AVERAGE ANNUAL DAY  
Seattle-Tacoma International Airport 

 
Aircraft Operations Commercial Passenger Enplanements

Seattle-Tacoma International Airport Seattle-Tacoma International Airport

Annual Annual

Domestic Passenger International Passenger Commercial

Calendar Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Year Operations Operations Operations Operations Operations Operations Operations Operations Operations

2007 207,570 88,292 10,086 22,018 327,966 10,404 8,569 107 347,046

2008 211,658 84,542 10,606 20,738 327,544 9,606 7,787 110 345,047

Base 2009 195,540 77,796 9,742 18,792 301,870 9,816 6,114 73 317,873

Forecast 2010 193,400 72,600 9,800 18,600 294,400 9,800 6,230 100 310,530

2016 227,400 81,000 13,400 23,600 345,400 11,130 7,230 100 363,860

2018 241,600 86,400 14,000 24,000 366,000 11,550 7,620 100 385,270

2021 264,400 95,000 15,000 24,800 399,200 12,140 8,240 100 419,680

Average Annual Day Average Annual Day

Domestic Passenger International Passenger Commercial

Calendar Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Year Operations Operations Operations Operations Operations Operations Operations Operations Operations

2007 569 242 28 60 899 29 23 - 951

2008 578 231 29 57 895 26 21 - 942

Base 2009 536 213 27 51 827 27 17 - 871

Forecast 2010 530 200 28 50 808 28 16 - 852

2016 622 221 38 64 945 30 20 - 995

2018 662 237 38 66 1,003 32 21 - 1,056

2021 725 260 42 68 1,095 34 22 - 1,151  
 

Source:  Landrum & Brown analysis 

 
Hourly distribution for commercial passenger operations was derived from a flight 

schedule of a representative day (May 13, 2009) from Official Airline Guide.  Radar 
data was used for cargo operation hourly distributions and a different day 

(May 12, 2009) was selected for cargo operation hourly distributions.  Air taxi and 
general aviation operation hourly distribution was also derived from radar data of 
May 15, 2009.  Selecting different days for each operation type can better 

represent an average day of the traffic at the Airport.  The results show that 
85 percent of total operations in 2009 were performed during daytime hours 

(see Table 2-25).  This day/night split is expected to remain at the 2009 level 
throughout the forecast period.   
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Table 2-25  
AVERAGE ANNUAL DAY – DAY/NIGHT SPLITS  

Seattle-Tacoma International Airport 
 

Domestic Passenger International Passenger Commercial

Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Year Day/night Operations Operations Operations Operations Operations Operations Operations Operations Operations

2009

Day 452 192 25 48 717 13 13 - 743

Night 84 21 2 3 110 14 4 - 128

Total 536 213 27 51 827 27 17 - 871

2016

Day 523 193 36 61 813 14 16 - 843

Night 95 21 2 3 121 16 4 - 141

Total 618 214 38 64 934 30 20 - 984

2021

Day 616 233 39 65 953 16 18 - 987

Night 112 24 3 3 142 18 4 - 164

Total 728 257 42 68 1,095 34 22 - 1,151

% Day Operations

2009 84.3% 90.1% 92.6% 94.1% 86.7% 48.1% 76.5% n.a. 85.3%

2016 84.6% 90.2% 94.7% 95.3% 87.0% 46.7% 80.0% n.a. 85.7%

2021 84.6% 90.7% 92.9% 95.6% 87.0% 47.1% 81.8% n.a. 85.8%  
 

Sources:  Airport Records; Radar data; Official Airline Guide; Landrum & Brown analysis 

 

Table 2-26 presents detailed average annual day hourly distributions for each key 
year broken down by each operations type. 

 

Table 2-26  

AVERAGE ANNUAL DAY – HOURLY DISTRIBUTIONS  
Seattle-Tacoma International Airport 

 
2009 Average Annual Day – Arrivals 

Domestic Passenger International Passenger Commercial

2009 Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Hour Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals

0 1 - - - 1 - - - 1

1 - - - - - - - - -

2 - - - - - - - - -

3 1 - - - 1 2 - - 3

4 1 - - - 1 - - - 1

5 5 - - - 5 5 - - 10

6 1 6 - 1 8 1 - - 9

7 3 8 1 3 15 - - - 15

8 7 6 1 1 15 - - - 15

9 14 8 1 2 25 - - - 25

10 20 8 - - 28 - - - 28

11 20 5 3 2 30 - - - 30

12 15 6 1 1 23 - - - 23

13 18 4 1 3 26 - 1 - 27

14 17 6 - 2 25 - - - 25

15 10 8 - 1 19 - - - 19

16 15 6 1 1 23 2 - - 25

17 11 7 - - 18 2 1 - 21

18 17 7 1 4 29 2 1 - 32

19 14 8 2 2 26 - - - 26

20 23 7 1 1 32 - 2 - 34

21 22 3 1 1 27 - 3 - 30

22 18 2 - - 20 - - - 20

23 15 1 - - 16 - 1 - 17

Total 268 106 14 25 413 14 9 - 436  
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2009 Average Annual Day – Departures 
Domestic Passenger International Passenger Commercial

2009 Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Hour Departures Departures Departures Departures Departures Departures Departures Departures Departures

0 1 - - - 1 - - - 1

1 - - - - - - - - -

2 - - 1 - 1 - - - 1

3 - - - - - - - - -

4 - - - - - 2 - - 2

5 2 1 - - 3 2 - - 5

6 24 2 - 1 27 2 - - 29

7 21 7 - 2 30 2 - - 32

8 24 7 1 1 33 - - - 33

9 12 5 - 1 18 - 1 - 19

10 16 7 1 4 28 - - - 28

11 20 7 - 2 29 - - - 29

12 20 7 2 - 29 - - - 29

13 15 5 1 1 22 - - - 22

14 15 8 4 4 31 - - - 31

15 16 8 - - 24 - - - 24

16 13 6 - 2 21 - 1 - 22

17 14 7 - 1 22 - - - 22

18 12 6 1 2 21 - - - 21

19 13 6 - 1 20 2 - - 22

20 8 7 - - 15 1 2 - 18

21 7 2 1 3 13 2 1 - 16

22 8 7 - - 15 - 1 - 16

23 7 2 1 1 11 - 2 - 13

Total 268 107 13 26 414 13 8 - 435  
 
2018 Average Annual Day – Arrivals 

Domestic Passenger International Passenger Commercial

2016 Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Hour Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals

0 1 - - - 1 - - - 1

1 - - - - - - - - -

2 - - - - - - - - -

3 1 - - - 1 2 - - 3

4 1 - - - 1 - - - 1

5 6 - - - 6 5 - - 11

6 1 6 - 1 8 1 - - 9

7 3 7 1 4 15 - - - 15

8 8 6 2 1 17 - - - 17

9 16 8 1 3 28 - - - 28

10 25 8 - - 33 - - - 33

11 24 5 4 2 35 - - - 35

12 17 6 2 1 26 - - - 26

13 20 4 1 4 29 - 1 - 30

14 19 6 - 3 28 - - - 28

15 11 9 - 1 21 - - - 21

16 17 6 1 1 25 2 - - 27

17 12 7 - - 19 2 1 - 22

18 19 7 1 6 33 3 1 - 37

19 16 9 3 3 31 - 1 - 32

20 28 7 2 1 38 - 2 - 40

21 27 4 1 1 33 - 3 - 36

22 20 2 - - 22 - - - 22

23 17 1 - - 18 - 1 - 19

Total 309 108 19 32 468 15 10 - 493  
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2018 Average Annual Day – Departures  
Domestic Passenger International Passenger Commercial

2016 Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Hour Departures Departures Departures Departures Departures Departures Departures Departures Departures

0 1 - - - 1 - - - 1

1 - - - - - - - - -

2 - - 1 - 1 - - - 1

3 - - - - - - - - -

4 - - - - - 2 - - 2

5 2 1 - - 3 3 - - 6

6 28 2 - 1 31 3 - - 34

7 25 6 - 3 34 2 - - 36

8 28 7 2 1 38 - - - 38

9 14 5 - 1 20 - 1 - 21

10 18 7 1 5 31 - - - 31

11 24 7 - 3 34 - - - 34

12 24 7 3 - 34 - - - 34

13 17 5 2 1 25 - - - 25

14 17 7 6 5 35 - - - 35

15 18 9 - - 27 - 1 - 28

16 15 6 - 3 24 - 1 - 25

17 16 7 - 1 24 - - - 24

18 14 6 1 2 23 - - - 23

19 15 6 - 1 22 2 - - 24

20 9 7 - - 16 1 3 - 20

21 7 2 2 4 15 2 1 - 18

22 9 7 - - 16 - 1 - 17

23 8 2 1 1 12 - 2 - 14

Total 309 106 19 32 466 15 10 - 491  
 
2021 Average Annual Day – Arrivals 

Domestic Passenger International Passenger Commercial

2021 Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Hour Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals Arrivals

0 1 - - - 1 - - - 1

1 - - - - - - - - -

2 - - - - - - - - -

3 1 - - - 1 3 - - 4

4 1 - - - 1 - - - 1

5 7 - - - 7 5 - - 12

6 1 7 - 1 9 1 - - 10

7 4 9 1 4 18 - - - 18

8 9 7 1 1 18 - - - 18

9 18 9 1 3 31 - - - 31

10 29 9 - - 38 - - - 38

11 28 7 5 3 43 - - - 43

12 21 8 2 1 32 - - - 32

13 24 5 2 4 35 - 1 - 36

14 22 8 - 3 33 - - - 33

15 13 11 - 1 25 - - - 25

16 20 7 2 1 30 2 - - 32

17 15 8 - - 23 3 1 - 27

18 22 8 1 7 38 3 1 - 42

19 18 10 3 3 34 - 1 - 35

20 33 8 2 1 44 - 2 - 46

21 32 4 1 1 38 - 4 - 42

22 24 2 - - 26 - - - 26

23 20 1 - - 21 - 1 - 22

Total 363 128 21 34 546 17 11 - 574  
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2021 Average Annual Day – Departures 
Domestic Passenger International Passenger Commercial

2021 Air Carrier Commuter Air Carrier Commuter Passenger All-Cargo AT & GA Military Total

Hour Departures Departures Departures Departures Departures Departures Departures Departures Departures

0 1 - - - 1 - - - 1

1 - - - - - - - - -

2 - - 2 - 2 - - - 2

3 - - - - - - - - -

4 - - - - - 3 - - 3

5 3 1 - - 4 3 - - 7

6 33 2 - 1 36 3 - - 39

7 29 8 - 3 40 3 - - 43

8 33 8 2 1 44 - - - 44

9 16 7 - 1 24 - 1 - 25

10 21 9 2 5 37 - - - 37

11 29 8 - 3 40 - - - 40

12 29 8 3 - 40 - - - 40

13 21 7 2 2 32 - - - 32

14 20 9 6 5 40 - - - 40

15 21 10 - - 31 - 1 - 32

16 17 8 - 3 28 - 1 - 29

17 19 8 - 1 28 - - - 28

18 16 7 1 3 27 - 1 - 28

19 17 7 - 1 25 2 - - 27

20 11 9 - - 20 1 3 - 24

21 9 2 2 4 17 2 1 - 20

22 11 9 - - 20 - 1 - 21

23 9 2 1 1 13 - 2 - 15

Total 365 129 21 34 549 17 11 - 577  
 

Sources:  Airport Records; Radar data; Official Airline Guide; Landrum & Brown analysis 
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CHAPTER THREE 
NOISE ANALYSIS 

 

This chapter presents background information on the properties of sound and 
government research and policy on noise.  This chapter also presents the analysis 
conducted for this Part 150 Noise Compatibility Study Update for the 

Seattle-Tacoma International Airport (Sea-Tac Airport), including information and 
the methodology and results of the noise contour modeling.  This chapter is divided 

into the following sections: 

 Characteristics of Sound – Presents properties of sound that are important 
for technically describing noise in an airport setting. 

 Factors Influencing Human Response to Sound – Presents acoustic factors in 
human subjective response to a sound that affects its perception. 

 Health Effects of Noise – Summarizes the potential human disturbances and 
health effects of noise. 

 Standard Noise Descriptors – Presents various sound rating scales and how 

they may be applied to addressing aircraft operations. 

 Federal Laws, Policies, and Research Related to Noise – Presents a summary 

of current noise assessment policies used to assess aircraft noise impacts 
and the research supporting those policies. 

 Baseline Noise Exposure – Presents the methodology and results of the 

measurement and modeling of noise impacts around Sea-Tac Airport. 
 

3.1 CHARACTERISTICS OF SOUND 
 

Sound is created by a source that induces vibrations in the air.  The vibration 
produces alternating bands of relatively dense and sparse particles of air, spreading 

outward from the source like ripples on a pond.  Sound waves dissipate with 
increasing distance from the source.  Sound waves can also be reflected, diffracted, 
refracted, or scattered.  When the source stops vibrating, the sound waves 

disappear almost instantly and the sound ceases.   
 

Sound conveys information to listeners.  It can be instructional, alarming, pleasant, 
relaxing, or annoying.  Identical sounds can be characterized by different people or 
even by the same person at different times, as desirable or unwanted.  Unwanted 

sound is commonly referred to as “noise.” 
 

Sound can be defined in terms of three components: 

1. Level (amplitude) 

2. Pitch (frequency) 

3. Duration (time pattern) 
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3.1.1 SOUND LEVEL 
 
The level or amplitude of sound is measured by the difference between atmospheric 
pressure (without the sound) and the total pressure (with the sound).  Amplitude of 

sound is like the relative height of the ripples caused by the stone thrown into the 
water.  Although physicists typically measure pressure using the linear Pascal scale, 

sound is measured using the logarithmic decibel (dB) scale.  This is because the 
range of sound pressures detectable by the human ear can vary from 1 to 100 
trillion units.  A logarithmic scale allows us to discuss and analyze noise using more 

manageable numbers.  The range of audible sound ranges from approximately 1 to 
140 dB, although everyday sounds rarely rise above about 120 dB.  The human ear 

is extremely sensitive to sound pressure fluctuations.  A sound of 140 dB, which is 
sharply painful to humans, contains 100 trillion (1014) times more sound pressure 
than the least audible sound.  Exhibit 3-1, Comparison of Sound, shows a 

comparison of common sources of indoor and outdoor sounds measured on the dB 
scale. 

 
By definition, a 10 dB increase in sound is equal to a tenfold (101) increase in the 
mean square sound pressure of the reference sound.  A 20 dB increase is a 

100-fold (102) increase in the mean square sound pressure of the reference sound.  
A 30 dB increase is a 1,000-fold (103) increase in mean square sound pressure.  

 
A logarithmic scale requires different mathematics than used with linear scales.  
The sound pressures of two separate sounds, expressed in dB, are not 

arithmetically additive.  For example, if a sound of 80 dB is added to another sound 
of 74 dB, the total is a 1 dB increase in the louder sound (81 dB), not the arithmetic 

sum of 154 dB (See Exhibit 3-2, Example Addition of Two Decibels).  If two 
equally loud noise events occur simultaneously, the sound pressure level from the 
combined events is 3 dB higher than the level produced by either event alone.  

 



Exhibit:
3-1Seattle-Tacoma International Airport

14 CFR Part 150 Study !Comparison of Sound
FINAL

5/30/2013 Prepared by Landrum & Brown
Filename: Y:\STL\Part 150 Update\E-L&B
Work Product\2-GIS\MXD\Exhibits\
Document\3-1_Comparison of Sound.mxd
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Exhibit 3-2  
EXAMPLE OF ADDITION OF TWO DECIBEL LEVELS 

Seattle-Tacoma International Airport 
 

 

Source:   Information on Levels of Environmental Noise.  USEPA.  March 1974. 

 
Logarithmic averaging also yields results that are quite different from simple 

arithmetic averaging.  Consider the example shown in Exhibit 3-3, Example of 
Sound Level Averaging.  Two sound levels of equal duration are averaged.  

One has a maximum sound level (Lmax) of 100 dB, the other 50 dB.  Using 
conventional arithmetic, the average would be 75 dB.  The true result, using 
logarithmic math, is 97 dB.  This is because 100 dB has far more energy than 50 dB 

(100,000 times as much!) and is overwhelmingly dominant in computing the 
average of the two sounds.   

 
Human perceptions of changes in sound pressure are less sensitive than a sound 
level meter.  People typically perceive a tenfold increase in sound pressure, a 10 dB 

increase, as a doubling of loudness.  Conversely, a 10 dB decrease in sound 
pressure is normally perceived as half as loud.  In community settings, most people 

perceive a 3 dB increase in sound pressure (a doubling of the sound pressure or 
energy) as just noticeable.  (In laboratory settings, people with good hearing are 
able to detect changes in sounds of as little as 1 dB.)   
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3.1.2 SOUND FREQUENCY 
 
The pitch (or frequency) of sound can vary greatly from a low-pitched rumble to a 
shrill whistle.  If we consider the analogy of ripples in a pond, high frequency 

sounds are vibrations with tightly spaced ripples, while low rumbles are vibrations 
with widely spaced ripples.  The rate at which a source vibrates determines the 

frequency.  The rate of vibration is measured in units called “Hertz” -- the number 
of cycles, or waves, per second.  One’s ability to hear a sound depends greatly on 
the frequency composition.  Humans hear sounds best at frequencies between 

1,000 and 6,000 Hertz.  Sound at frequencies above 10,000 Hertz (high-pitched 
hissing) and below 100 Hertz (low rumble) are much more difficult to hear.   

 
When attempting to measure sound in a way that approximates what our ears hear, 
we must give more weight to sounds at the frequencies we hear well and less 

weight to sounds at frequencies we do not hear well.  Acousticians have developed 
several weighting scales for measuring sound.  The A-weighted scale was developed 

to correlate with the judgments people make about the loudness of sounds.  
The A-weighted decibel scale (dBA) is used in studies where audible sound is the 
focus of inquiry.  Exhibit 3-4, Sound Frequency Weighting Curves, shows the 

A, B, and C sound weighting scale.  The U.S. Environmental Protection Agency 
(USEPA) has recommended the use of the A-weighted decibel scale in studies of 

environmental noise.1  Its use is required by the Federal Aviation Administration 
(FAA) in airport noise studies.2  For the purposes of this analysis, dBA was used as 
the noise metric and dB and dBA are used interchangeably. 

 

3.1.3 DURATION OF SOUNDS 

 
The duration of sounds – their patterns of loudness and pitch over time – can vary 

greatly.  Sounds can be classified as continuous like a waterfall, impulsive like a 
firecracker, or intermittent like aircraft overflights.  Intermittent sounds are 
produced for relatively short periods, with the instantaneous sound level during the 

event roughly appearing as a bell-shaped curve.  An aircraft event is characterized 
by the period during which it rises above the background sound level, reaches its 

peak, and then recedes below the background level. 
 

3.1.4 PERCEIVED NOISE LEVEL 

 
Perceived noisiness is another method of rating sound that was originally developed 

for the assessment of aircraft noise.  Perceived noisiness is the subjective measure 
of the degree to which noise is unwanted or causes annoyance to an individual.  

To determine perceived noise level, individuals are asked to judge in a laboratory 
setting when two sounds are equally noisy or disturbing if heard regularly in their 
own environment.  These surveys are inherently subjective and thus subject to 

greater variability.  For example, two separate events of equal noise energy may be 
perceived differently if one sound is more annoying to the listener than the other. 

                                       
1 Information on Levels of Environmental Noise Requisite to Protect Health and Welfare with an 

Adequate Margin of Safety.  U.S. Environmental Protection Agency, Office of Noise Abatement and 
Control.  1974, P. A-10. 

2 “Airport Noise Compatibility Planning.”  14 CFR Part 150, Sec. A150.3. 
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3.1.5 PROPAGATION OF NOISE 
 
Outdoor sound levels decrease as a function of distance from the source, and as a 
result of wave divergence, atmospheric absorption, and ground attenuation.  

If sound is radiated from a source in an homogeneous and undisturbed manner, the 
sound travels as spherical waves.  As the sound wave travels away from the source, 

the sound energy is distributed over a greater area, dispersing the sound energy of 
the wave.  Spherical spreading of the sound wave reduces the noise level at a rate 
of 6 dB per doubling of the distance. 

 
Atmospheric absorption also influences the levels that are received by the observer.  

The greater the distance traveled, the greater the influence of the atmosphere and 
the resultant fluctuations.  Atmospheric absorption becomes important at distances 
of greater than 1,000 feet.  The degree of absorption is a function of the frequency 

of the sound as well as the humidity and temperature of the air.  For example, 
atmospheric absorption is lowest at high humidity and higher temperatures.  

Sample atmospheric attenuation graphs are presented in Exhibit 3-5, Sound 
Attenuation Graphs.  The graphs show noise absorption rates based on 
temperature, relative humidity, and distance at five different frequency ranges.  

For example, sounds at a frequency of 2,000 Hz, with a relative humidity of 
10 percent and a temperature of 90O Fahrenheit (32O Celsius), will be dissipate by 

10 dB per for every 1,000 feet (305 meters) from the source. 
 
The rate of atmospheric absorption varies with sound frequency.  The higher 

frequencies are more readily absorbed than the lower frequencies.  Over large 
distances, the lower frequencies become the dominant sound as the higher 

frequencies are attenuated.   
 
Turbulence and gradients of wind, temperature, and humidity also play a significant 

role in determining the degree of attenuation.  Certain conditions, such as 
inversions, can also result in higher noise levels than would result from spherical 

spreading as a result of channeling or focusing the sound waves. 
 

The effect of ground attenuation on noise propagation is a function of the height of 
the source and/or receiver and the characteristics of the terrain.  The closer the 
source of noise is to the ground, the greater the ground absorption.  Terrain 

consisting of soft surfaces such as vegetation provide for more ground absorption 
than hard surfaces.  Ground attenuation is important for the study of noise from 

airfield operations (such as, thrust reversals) and in the design of noise berms or 
engine run-up facilities. 
 

These factors are an important consideration for assessing in-flight and ground 
noise in the Puget Sound area.  Atmospheric conditions will play a significant role in 

affecting the sound levels on a daily basis and how these sounds are perceived by 
the population. 
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3.2 FACTORS INFLUENCING HUMAN RESPONSE TO 
SOUND 

 
Many factors influence how a sound is perceived and whether or not it is considered 
annoying to the listener.  These factors include not only physical (acoustic) 

characteristics of the sound but also secondary (non-acoustic) factors, such as 
sociological and external factors. 

 
Sound rating scales are developed to account for the factors that affect human 
response to sound.  Nearly all of these factors are relevant in describing how 

sounds are perceived in the community.  Many of the non-acoustic parameters play 
a prominent role in affecting individual response to noise.  Background sound 

(ambient noise) is also important in describing sound in rural settings.  
Some non-acoustic factors that may influence an individual’s response to aircraft 
noise include:  

 Predictability of when the sound/noise will occur; 

 How the noise affect certain activities; 

 Fear of an aircraft crashing;  

 Belief that aircraft noise could be prevented or reduced by aircraft designers, 
pilots, or authorities related to airlines or airports; and  

 Sensitivity to noise in general.  
 

Thus, it is important to recognize that non-acoustic factors such as those described 
above, as well as acoustic factors, contribute to human response to noise.  
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3.3 HEALTH EFFECTS OF NOISE 

 
A considerable amount of research has been conducted over the last 30 years to 

identify, measure, and quantify the potential effects of aviation noise on health.  
The various methods by which noise can be measured (e.g. single dose, long-term 
average, number of events above a certain level, etc.), and difficulties in separating 

other lifestyle factors from the analysis, increases the complexity of determining 
the health effects of noise, and has caused considerable variability in the results of 

past studies.  The health effects of noise are often divided into the following topics: 
cardiovascular effects, hearing loss, sleep disturbance, and speech/communication 
interference. 

 

3.3.1 CARDIOVASCULAR EFFECTS 
 
Several studies have suggested that increased hypertension or other cardiovascular 

effects, such as increased blood pressure, and change in pulse rate, may be 
associated with long-term exposure to high levels of environmental noise.  
When conducting cross-sectional studies of environmental noise exposure, it is 

difficult to control for other important variables.  Subsequent reviews of past 
research has pointed out that such studies “…are notoriously difficult to interpret.  

They often report conflicting results, generally do not identify a cause and effect 
relationship, and often do not report a dose-response relationship between the 
cause and effect.”3  Therefore, it is not known what, if any, cardiovascular effects 

are caused by aircraft noise exposure. 

 

3.3.2 HEARING LOSS 

 

The potential for noise-induced hearing loss is commonly associated with 
occupational noise exposure from working in a noisy work environment or 

recreational noise such as listening to loud music.  Recent studies have concluded 
that “because environmental noise does not approximate occupational noise levels 
or recreational noise exposures…it does not have an effect on hearing threshold 

levels.”  Furthermore, “aviation noise does not pose a risk factor for child or 
adolescent hearing loss, but perhaps other noise sources (personal music devices, 

concerts, motorcycles, or night clubs) are a main risk factor.”4  Because aviation 
noise levels near airports does not approach levels of occupational or recreational 
noise exposures associated with hearing loss, hearing impairment is likely not 

caused by aircraft noise for populations living near an airport.  
 

3.3.3 SLEEP DISTURBANCE 

 

Sleep disturbance is a common complaint from people who live in the vicinity of an 
airport.  A large amount of research has been published on the topic of sleep 
disturbance caused by environmental noise.  This research has produced variable 

results due to differing definitions of sleep disturbance, different ways for 

                                       
3  Airport Cooperative Research Program, Transportation Research Board, Effects of Aircraft Noise: 

Research Update on Selected Topics, 2008. 
4  Ibid. 
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measuring sleep disturbance (behavioral awakenings or sleep interruption), and 
different settings in which to measure it (laboratory setting or field setting).  

In-home sleep disturbance studies clearly demonstrate that it requires more noise 
to cause awakenings than was previously theorized based on laboratory sleep 

disturbance studies.   
 
In 1992, the Federal Interagency Committee on Noise (FICON) recommended an 

interim dose-response curve to predict the percent of the exposed population 
expected to be awakened percent awakening) as a function of the exposure to 

single event noise levels expressed in terms of the Sound Exposure Level (SEL).  
This interim curve was based on statistical adjustment of previous analysis, and 
included data from both laboratory and field studies.  In 1997, Federal Interagency 

Committee on Aviation Noise (FICAN) recommended a revised sleep disturbance 
relationship based on data and analysis from three field studies.   

 
Exhibit 3-6, Sleep Disturbance Dose-Response Curves, show the results of the 
1992 and 1997 analyses.  The top graph shows a comparison of the 1992 FICON 

and 1997 FICAN curves.  The 1997 FICAN curve represents the upper limit of the 
observed field data, and should be interpreted as predicting the "maximum percent 

of the exposed population expected to be behaviorally awakened", or the 
"maximum percent awakened" for a given residential population.  

 
In 2008, FICAN recommended the use of a revised method to predict sleep 
disturbance in terms of percent awakenings based on data published by the 

American National Standards Institute (ANSI) in 2008.5  In contrast to the earlier 
FICAN recommendation, the 2008 ANSI standard indicates that the probability of 

awakening is lower for a single noise event in cases where the population is 
exposed to the given noise source for a long period of time (more than one year) 
compared to the probability of awakening for sound that is new to an area.  

In Exhibit 3-6, the lower graph shows these two relationships, with Equation 1 
(blue dotted line) representing percent awakenings from long-term noise and 

Equation B1 (pink dashed line) representing percent awakenings from a new noise 
source based on the 1997 FICAN results.  As shown in this exhibit, at an indoor 
Sound Exposure Level (SEL) of 100 dB, the probability of awakenings would be 

expected to exceed 15 percent for a new noise source; yet for long-term noise 
sources, the probability of awakening is expected to be less than 10 percent. 

 
No definitive conclusions have been drawn on the percent of a population that is 
estimated to be awakened by a certain level of aircraft noise and recent studies 

have cautioned about the over-interpretation of the data. 
 

                                       
5  ANSI S12.9-2008, 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, 2008. 



Sources: Federal Interagency Committee on Aviation Noise (FICAN), June 1997; American National Standards Institute, 2008.
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3.3.4 COMMUNICATION INTERFERENCE 

 
Communication interference can impact activities such as personal conversations, 
classroom learning, and listening to radio and television.  Most studies have focused 

on communication interference due to continual noise sources.  In 1974, the USEPA 
published Information on Levels of Environmental Noise Requisite to Protect Public 

Health and Welfare with an Adequate Margin of Safety, which is one of the few 
studies to focus on intermittent noise.  The study concluded that for voice 
communication, an indoor Leq of 45 dB allows normal conversation at distances up 

to 2 meters with 95 percent sentence intelligibility.  Exhibit 3-7, Noise Effects on 
Distance Necessary for Speech Communication, shows the required distance 

between talker and listener based on the type of speech communication (normal 
voice, loud voice, etc.) and the environmental noise level from the 1974 USEPA 
report. 

 
Noise can also impact communication between student and teacher necessary for 

learning in a classroom setting.  It is usually accepted that noise levels above a 
certain Leq may affect a child’s learning experiences.  Research has shown a 
“decline in reading when outdoor noise levels equal or exceed Leq of 65 dBA.”6  

Furthermore, a study conducted by FICAN in 2007 found: “(1) a substantial 
association between noise reduction and decreased failure (worst-score) rates for 

high-school students, and (2) significant association between noise reduction and 
increased average test scores for student/test subgroups. In general, the study 
found little dependence upon student group and upon test type.”7 

  

                                       
6  Airport Cooperative Research Program, Transportation Research Board, Effects of Aircraft Noise: 

Research Update on Selected Topics, 2008. 
7  Federal Interagency Committee on Aviation Noise (FICAN), Findings of the FICAN Pilot Study on 

the Relationship between Aircraft Noise Reduction and Changes in Standardized Test Scores, 
July 2007. 
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Exhibit 3-7 
NOISE EFFECTS ON DISTANCE NECESSARY FOR SPEECH COMMUNICATION 

Seattle-Tacoma International Airport 

 

 
 

Source:  FICON, 1992; from USEPA, 1974.  
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3.4 STANDARD NOISE DESCRIPTORS 
 
Given the multiple dimensions of sound, a variety of descriptors, or metrics, have 

been developed for describing sound and noise.  Some of the most commonly used 
metrics are discussed in this section.  They include:   

1. Maximum Level (Lmax) 

2. Time Above Level (TA) 

3. Sound Exposure Level (SEL) 

4. Equivalent Sound Level (Leq) 

5. Day-Night Average Sound Level (DNL)  
 

3.4.1 MAXIMUM LEVEL (Lmax) 
 

Lmax is simply the highest sound level recorded during an event or over a given 
period of time.  It provides a simple and understandable way to describe a sound 

event and compare it with other events.  In addition to describing the peak sound 
level, Lmax can be reported on an appropriate weighted decibel scale (A-weighted, 
for example) so that it can disclose information about the frequency range of the 

sound event in addition to the loudness.    
 

Lmax, however, fails to provide any information about the duration of the sound 
event.  This can be a critical shortcoming when comparing different sounds.  Even if 
they have identical Lmax values, sounds of greater duration contain more sound 

energy than sounds of shorter duration.  Research has demonstrated that for many 
kinds of sound effects, the total sound energy, not just the peak sound level, is a 

critical consideration. 
 

3.4.2 TIME ABOVE LEVEL (TA) 
 
The “time above,” or TA, metric indicates the amount of time that sound at a 

particular location exceeds a given sound level threshold.  TA is often expressed in 
terms of the total time per day that the threshold is exceeded.  The TA metric 

explicitly provides information about the duration of sound events, although it 
conveys no information about the peak levels during the period of observation.  
 

3.4.3 NUMBER OF EVENTS ABOVE LEVEL (NA) 
 

Similar to TA, the Number of Events Above (NA) metric indicates the total number 
of aircraft events at particular location that exceed a given sound level threshold in 

dB.  The TA metric explicitly provides information about the number of sound 
events, although it conveys no information about the duration of the event(s).  
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3.4.4 SOUND EXPOSURE LEVEL (SEL) 
 
The sound exposure level, or SEL metric, provides a way of describing the total 
sound energy of a single event.  In computing the SEL value, all sound energy 

occurring during the event, within 10 dB of the peak level (Lmax), is 
mathematically integrated over one second.  (Very little information is lost by 

discarding the sound below the 10 dB cut-off, since the highest sound levels 
completely dominate the integration calculation.)  Consequently, the SEL is always 
greater than the Lmax for events with a duration greater than one second.  

SELs for aircraft overflights typically range from five to 10 dB higher than the Lmax 
for the event. 

 
Exhibit 3-8, Measurement of Different Types of Sound, shows graphs of 
instantaneous sound levels for three different events: an aircraft flyover, steady 

roadway noise, and a firecracker.  The Lmax and the duration of each event differ 
greatly.  The pop of the firecracker is quite loud, 102 dB but lasts less than a 

second.  The aircraft flyover has a considerably lower Lmax at 90 dB, but the event 
lasts for over a minute.  The Lmax from the roadway noise is even quieter at only 
72 dB, but it lasts for 15 minutes.  By considering the loudness and the duration of 

these very different events simultaneously, the SEL metric reveals that the total 
sound energy of all three is identical.  This can be a critical finding for studies where 

total noise dosage is the focus of study.  As it happens, research has shown 
conclusively that noise dosage is crucial in understanding the effects of noise on 
animals and humans.  

 

3.4.5 EQUIVALENT SOUND LEVEL (LEQ) 
 
The equivalent sound level (Leq) metric may be used to define cumulative noise 

dosage, or noise exposure, over a period of time.  In computing Leq, the total noise 
energy over a given period of time, during which numerous events may have 
occurred, is logarithmically averaged over the time period.  The Leq represents the 

steady sound level that is equivalent to the varying sound levels actually occurring 
during the period of observation.  For example, an 8-hour Leq of 67 dB indicates 

that the amount of sound energy in all the peaks and valleys that occurred in the 
8-hour period is equivalent to the energy in a continuous sound level of 67 dB.  
Leq is typically computed for measurement periods of 1 hour, 8 hours, or 24 hours, 

although any time period can be specified. 
 

Exhibit 3-9, Relationship Among Sound Metrics, shows the relationship of Leq 
to Lmax and SEL.  In this example, a single aircraft event lasting 18 seconds is 
represented.  The instantaneous noise levels for the event range from 64 to an 

Lmax of 101 dBA.  The area under the curve represents the sound energy 
accumulated during the entire event.  The compression of this energy into a single 

second results in an SEL of 105 dBA.  The Leq average of the sound energy for each 
second during the event would be 93 dB.  If this event were the only event to occur 

during an hour, the aircraft sound energy for the other 3,582 seconds would be 
considered to be zero.  When converted to an hourly LEQ, the level would be nearly 
70 dB of Leq.  This again indicates the dominance of loud events in noise 

summation and averaging computations. 
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Leq is a critical noise metric for many kinds of analysis where total noise dosage, or 
noise exposure, is under investigation.  As already noted, noise dosage is important 

in understanding the effects of noise on both animals and people.  Indeed, research 
has led to the formulation of the “equal energy rule.”  This rule states that it is the 

total acoustical energy to which people are exposed that explains the effects the 
noise will have on them.  That is, a very loud noise with a short duration will have 
the same effect as a lesser noise with a longer duration if they have the same total 

sound energy.  
 

3.4.6 DAY-NIGHT AVERAGE SOUND LEVEL (DNL) 
 

The Day-Night Average Sound Level (DNL) metric is really a variation of the 
24-hour Leq metric.  Like Leq, the DNL metric describes the total noise exposure 
during a given period.  Unlike Leq, however, DNL, by definition, can only be applied 

to a 24-hour period.  In computing DNL, an extra weight of 10 dB is assigned to 
any sound levels occurring between the hours of 10:00 p.m. and 7:00 a.m.  This is 

intended to account for the greater annoyance that nighttime noise is presumed to 
cause for most people.  Recalling the logarithmic nature of the dB scale, this extra 
weight treats one nighttime noise event as equivalent to 10 daytime events of the 

same magnitude.   
 

As with Leq, DNL values are strongly influenced by the loud events.  For example, 
30 seconds of sound of 100 dB, followed by 23 hours, 59 minutes, and 30 seconds 
of silence would compute to a DNL value of 65 dB.  If the 30 seconds occurred at 

night, it would yield a DNL of 75 dB.   
 

This example can be roughly equated to an airport noise environment.  Recall that 
an SEL is the mathematical compression of a noise event into one second.  
Thus, 30 SELs of 100 dB during a 24-hour period would equal DNL 65 dB, or DNL 

75 dB if they occurred at night.  This situation could actually occur in places around 
a real airport.  If the area experienced 30 overflights during the day, each of which 

produced an SEL of 100 dB, it would be exposed to DNL 65 dB.  Recalling the 
relationship of SEL to the peak noise level (Lmax) of an aircraft overflight, the Lmax 

recorded for each of those overflights (the peak level a person would actually hear) 
would typically range from 90 to 95 dB. 
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3.5 FEDERAL LAWS AND POLICIES AND RESEARCH 
RELATED TO NOISE 

 
This section presents information regarding noise and land use criteria that may be 
useful in the evaluation of noise impacts.  With respect to airports, the FAA has a 

long history of publishing noise and use assessment criteria.  These laws and 
regulations provide the basis for local development of airport plans, analyses of 

airport impacts, and the enactment of Compatibility policies.  Other agencies, 
including the USEPA and the Department of Defense, have developed noise and use 
criteria.  A summary of some of the more pertinent regulations and guidelines is 

presented in the following paragraphs. 
 

3.5.1 NOISE CONTROL ACT 
 

Congress passed the Noise Control Act (42 U.S.C. §4901 et seq.) in 1972, which 
established a national policy to promote an environment for all Americans free from 
noise that jeopardizes their health and welfare.  The act set forth the foundation for 

conducting research and setting guidelines to restrict noise pollution. 
 

3.5.2 U. S. ENVIRONMENTAL PROTECTION AGENCY NOISE 
ASSESSMENT GUIDELINES  

 
In response to the Noise Control Act, the USEPA published Information on Levels of 
Environmental Noise Requisite to Protect Public Health and Welfare with an 

Adequate Margin of Safety.  This document identifies safe levels of environmental 
noise exposure without consideration for economic cost for achieving these levels.  

In this document, 55 dB DNL is identified as the requisite level with an adequate 
margin of safety for residential and recreational uses.  This document does not 

constitute USEPA regulations or standards; rather, it is intended to "provide state 
and local governments as well as the Federal government and the private sector 
with an informational point of departure for the purpose of decision-making."  

 

3.5.3 FEDERAL AVIATION NOISE ABATEMENT POLICY 
 
On November 18, 1976, the U.S. Department of Transportation and FAA jointly 
issued the Federal Aviation Noise Abatement Policy.  This policy recognized aircraft 

noise as a major constraint on the further development of the commercial aviation 
established key responsibilities for addressing aircraft noise.  The policy stated that 

the Federal Government has the authority and responsibility to regulate noise at 
the source by designing and managing flight procedures to limit the impact of 
aircraft noise on local communities; and by providing funding to airports for noise 

abatement planning. 
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3.5.4 AVIATION SAFETY AND NOISE ABATEMENT ACT OF 1979 
 
The Aviation Safety and Noise Abatement Act of 1979 (ASNA), which is codified as 
49 U.S.C. 47501-47510, set forth the foundation for the airport noise compatibility 

planning program outlined in 14 Code of Federal Regulations (CFR) Part 150 
(see Section 3.5.8).  The act established the requirements for conducting noise 

compatibility planning and provided assistance to and funding for which airport 
operators could apply to undertake such planning.   
 

3.5.5 AIRPORT NOISE AND CAPACITY ACT OF 1990 
 

The Airport Noise and Capacity Act (ANCA) of 1990 established two broad directives 
for the FAA: 1) to establish a method by which to review airport noise and 

access/use restrictions imposed by airport proprietors, and 2) to institute a 
program to phase out Stage 2 aircraft over 75,000 lbs. by December 31, 1999, as 
defined by 14 CFR Part 36 (see Section 3.4.4).  To implement ANCA, the FAA 

amended 14 CFR Part 91 (see Section 3.5.5) and issued 14 CFR Part 161 
(see Section 3.5.7).  

 

3.5.6 14 CFR PART 36 
 

Title 14, Part 36 of the CFR sets forth noise levels that are permitted for aircraft of 
various weights, engine number, and date of certification.  Originally released in 

1974 as a result of Congress’ modification of the Federal Aviation Act of 1958 
through the Noise Control Act of 1972, aircraft were divided into three classes, 

based on the amount of noise they produced at three specific noise measurement 
locations during certification testing.  These classes (or stages) were: 

 

Stage 1 – the oldest and loudest aircraft, typically of the first generation of jets, 
designed before 1974, and having measured noise levels that exceed the 

standards set for the other classes of aircraft.  This group included many of the 
first generation of jet aircraft used in passenger and cargo service, including the 
B-707, early B-727 and B-737 aircraft, and early DC-8s.  Under 14 CFR Part 91, 

all such aircraft weighing more than 75,000 pounds were removed from the U.S. 
operating fleet by 1985, unless modified to meet Stage 2 noise standards.   

 
Stage 2 – aircraft that were type certified before November 15, 1975 that met 
noise levels defined by the FAA at takeoff, sideline, and approach measurement 

locations.  The permissible amount of noise increased with the weight of the 
aircraft above 75,000 pounds and the number of engines.  This category 

included many of the second-generation jet aircraft such as the B-727, 
B-737-200, and DC-9 that were extensively used in passenger and cargo 
service.  Under 14 CFR Part 91, all such aircraft weighing more than 75,000 

pounds were removed from the U.S. operating fleet by 2000, unless modified to 
meet Stage 3 noise standards.   
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Stage 3 – aircraft that meet the most stringent noise level requirements at 
takeoff, sideline, and approach measurement locations for their weight and 

engine number.  This category includes the great majority of active business jet 
aircraft and all aircraft in passenger and cargo service that weigh more than 

75,000 pounds.   
 
The Committee on Aviation Environmental Protection, an International Civil Aviation 

Organization subcommittee, of which the U.S. is an active participant, has been 
debating the merits of adopting a more stringent standard for new aircraft type 

designs.  In July 2005, the FAA, through notice in the Federal Register, adopted a 
Final Rule for Stage 4 Aircraft Noise Standards.  No action had been taken by July 
2013 to establish a phase out schedule for Stage 3 aircraft. 

 
Stage 4 – all jet and transport-category airplanes with a maximum take-off 

weight of 12,500 pounds or more for which application of a new type design is 
submitted on or after January 1, 2006.  The FAA’s final Part 36 Stage 4 noise 
levels are a cumulative 10 EPNdB (effective perceived noise level in decibels) 

less than the current Stage 3 limits.  They are based on the work of the 
International Civil Aviation Organization’s committee on aviation environmental 

protection, in which the FAA and the International Business Aviation Council are 
active members. 

 
All business jets are currently manufactured meet Stage 3 limits (by law), and 
nearly all would qualify to be recertified to meet Stage 4.  Although the proposal 

doesn’t contain a Stage 4 retrofit requirement and the FAA said it has no plans to 
impose such a requirement, one of the committee’s recommendations called for a 

phase-out of Stage 3 airplanes with a maximum take-off weight of more than 
75,000 pounds by 2020. 
 

3.5.7 14 CFR PART 91 
 

Title 14, Part 91 of the CFR as applied to noise, established schedules for phasing 
louder equipment out of the operating fleet of aircraft weighing more than 

75,000 pounds.  The schedules called for all Stage 1 aircraft over 75,000 pounds to 
be removed from the fleet by 1982, with the exception of two engine aircraft in 
small city service, which were allowed to continue in service until 1985.  

The schedule for the retirement of Stage 2 aircraft called for the removal of all such 
aircraft over 75,000 pounds by the end of 1999, with interim retirement dates of 

1994, 1996, and 1998 for the removal of portions of the Stage 2 fleet. 
 
On July 2, 2013, the FAA issued a Final Rule which prohibits the operation in the 

contiguous United States of jet airplanes weighing 75,000 pounds or less that do 
not meet Stage 3 noise levels after December 31, 2015.8 

 

                                       
8  Federal Aviation Administration, Final Rule: Adoption of Statutory Prohibition on the Operation of 

Jets Weighing 75,000 Pounds or Less That Are Not Stage 3 Noise Compliant, Federal Register 
Volume 78, Number 127 (Tuesday, July 2, 2013). 
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As of July 2013, no retirement schedules have been imposed for aircraft weighing 
less than 75,000 pounds nor has there been any indication of the imposition of a 

phase-out of Stage 3 aircraft. 

 

3.5.8 14 CFR PART 150 
 

Title 14, Part 150 of the CFR sets forth the standards under which a Part 150 Noise 
Compatibility Study is conducted.  The background and requirements for such 
studies are presented in Chapter One, Inventory, of this document.  Notably, the 

preparation of a Noise Compatibility Program (NCP) under 14 CFR Part 150 is a 
voluntary action by an airport proprietor.  The process of preparing the plan is 

intended to open/enhance lines of communication between the airport, its 
neighbors, and users.  It is the only mechanism to provide for the mitigation of 

aircraft noise impacts on noise-sensitive surrounding areas that is not directly tied 
to airfield development or airspace utilization conducted subject to the rules for 
preparation of an Environmental Impact Statement (EIS) or Environmental 

Assessment (EA). 
 

Through Fiscal Year 2011, airports receiving Federal Airport Improvement Program 
(AIP) grant monies as a result of approved Part 150 NCPs, completed since 1982, 
have received grants totaling more than $5.7 billion for the implementation of Part 

150 NCP recommendations.  Additionally, another $3.4 billion has been committed 
to noise mitigation actions funded by Passenger Facility Charges (PFCs) authorized 

for collection for as many as 49 years into the future at different airports.9 
 
The Part 150 Program allows airport operators to voluntarily submit noise exposure 

maps (NEMs) and NCPs to the FAA for review and approval.  An NCP sets forth the 
measures that an airport operator “has taken” or “has proposed” for the reduction 

of existing incompatible land uses and the prevention of additional incompatible 
land uses within the area covered by NEMs.   
 

3.5.9 14 CFR PART 161 
 

Title 14, Part 161 of the CFR was published in 1991, subsequent to passage of the 
ANCA.  That act established the requirement and schedule for the phase out of 

Stage 2 aircraft over 75,000 pounds.  In return for that action, Congress severely 
restricted the ability of local communities to impose actions that would restrict the 
aircraft access to any airport.  Different levels of requirements were established for 

voluntary restrictions, restrictions on Stage 2 aircraft, and restrictions on Stage 3 
aircraft.  These requirements are applicable to all aircraft except propeller-driven 

aircraft weighing less than 12,500 pounds, supersonic aircraft, and Stage 1 aircraft. 
 

3.5.9.1 Restrictive Agreements 
 
Subpart B of 14 CFR Part 161 sets notification requirements for the implementation 

of Stage 3 restrictions through agreements between airport operators and all 

                                       
9  Federal Aviation Administration, AIP and PFC Funding Summary for Noise Compatibility Projects, 

online at: http://www.faa.gov/airports/environmental/airport_noise/part_150/funding/. 
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affected airport users.  (Presumably, this same procedure would be followed for 
implementing agreements for Stage 2 restrictions.)  Before going into effect, notice 

of these proposed agreements must be published in local newspapers of area wide 
circulation, posted prominently at the airport, and sent directly to all regular airport 

users; the FAA; Federal, state, and local agencies with land use control authority; 
community groups and business organizations; and any aircraft operators that are 
known to be interested in providing service to the airport (new entrants).  After this 

notification period, the agreement can be implemented if all current users and any 
new entrants proposing to serve the airport within 180 days sign on to the 

proposed restriction.  
 
STAGE 2 RESTRICTIONS 

 
Subpart C of 14 CFR Part 161 sets forth the requirements for establishing 

restrictions on Stage 2 aircraft operations.  It requires a study of the proposed 
restriction that must include: 

1. an analysis of the costs and benefits of the proposed restriction; 

2. a description of the alternative restrictions; 

3. a description of the non-restrictive alternatives that were considered and a 

comparison of the costs and benefits of those alternatives to the costs and 
benefits of the proposed restriction. 

 
It further requires that the study use the noise methodology and land use 
compatibility criteria established in 14 CFR Part 150.10  The study must also use 

currently accepted economic methodology.  Where restrictions on Stage 2 aircraft 
weighing less than 75,000 pounds are involved, the study must include separate 

detail on how the restriction would apply to aircraft in this class. 
 
After completing the study, the airport operator must publish a notice of the 

proposed restriction and an opportunity for public comment in a newspaper of 
general circulation in the area, post a notice prominently in the airport; and notify 

the FAA, local governments, all airport tenants whose operations might be affected 
by the proposed restrictions, and community groups and business organizations.11  
The FAA must publish an announcement of the proposed restriction in the Federal 

Register.12   
 

The required study and public notice must be completed at least 180 days before 
the airport operator implements the proposed restriction.13  There is no specific 
provision in ANCA or Part 161 for FAA action on the airport's proposed Stage 2 

restriction.  In practice, the FAA has reviewed Stage 2 Part 161 Studies for 
completeness.  No specific deadlines for this review process are set in Part 161.  

 

                                       
10 14 CFR Part 161, Secs. 161.9, 161.11, and 161.205(b). 
11 14 CFR Part 161, Sec. 161.203(b). 
12 14 CFR Part 161, Sec. 161.203(e). 
13 14 CFR Part 161, Sec. 161.203(a). 
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STAGE 3 RESTRICTIONS 
 

Subpart D of 14 CFR Part 161 establishes the requirements that an airport operator 
must follow in order to implement a noise or access restriction on Stage 3 aircraft.  

The required analysis must include the same elements required for a proposed 
restriction on Stage 2 aircraft.  In addition, the required Part 161 Study must 
demonstrate "by substantial evidence that the statutory conditions are met."  These 

six conditions, specified in ANCA are:  

 Condition 1:  The restriction is reasonable, non-arbitrary, and non-

discriminatory. 

 Condition 2:  The restriction does not create an undue burden on interstate 
or foreign commerce. 

 Condition 3:  The proposed restriction maintains safe and efficient use of the 
navigable airspace. 

 Condition 4:  The proposed restriction does not conflict with any existing 
Federal statute or regulation. 

 Condition 5:  The applicant has provided adequate opportunity for public 

comment on the proposed restriction. 

 Condition 6:  The proposed restriction does not create an undue burden on 

the national aviation system.14    
 

The applicant must also prepare an EA or documentation supporting a categorical 
exclusion.15 
 

After submission by an airport operator of a complete Part 161 application package, 
the FAA has 30 days to review it for completeness.  Notice of the proposed 

restriction must be published by the FAA in the Federal Register.  After reviewing 
the application and public comments, the FAA must issue a decision approving or 
disapproving the proposed restriction within 180 days after receipt of a complete 

application.  This decision is a final decision of the FAA Administrator for purposes 
of judicial review.16 

 

3.5.9.2 Consequences of Failing to Comply with Part 161 
 
Subpart F of 14 CFR Part 161 describes the consequences of an airport operator's 
failure to comply with Part 161.  The sanction provided for in Subpart F is the 

termination of the airport's eligibility to receive airport grant funds and to collect 
PFCs.17  Most of Subpart F describes the process for notifying airport operators of 

apparent violations, dispute resolution, and implementation of the required 
sanctions. 

 

                                       
14 14 CFR Part 161, Sec. 161.305(e). 
15 14 CRF Part 161, Sec. 161.305(c). 
16 14 CFR Part 161, Sec. 161.313(b)(2). 
17 14 CFR Part 161, Sec. 161.501. 
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3.5.10 FEDERAL INTERAGENCY COMMITTEE ON NOISE  
 
FICON was formed in 1990 to review specific elements of the assessment of airport 
noise impacts and to make recommendations regarding potential improvements.  

The FICON review focused primarily on the manner in which noise impacts are 
determined, including: 

 whether aircraft noise impacts are fundamentally different from other 
transportation noise impacts;  

 the manner in which noise impacts are described;  

 the extent of impacts outside of DNL 65 decibels (dB) that should be 
reviewed in a National Environmental Policy Act (NEPA) document;  

 the range of FAA-controlled mitigation options (noise abatement and flight 
track procedures) analyzed; and, 

 the relationship of the 14 CFR Part 150 process to the NEPA process; 

including ramifications to the NEPA process if they are separate, and 
exploration of the means by which the two processes can be handled to 

maximize benefits. 
 
The committee determined that there are no new descriptors or metrics of sufficient 

scientific standing to substitute for the present DNL cumulative noise exposure 
metric.  The methodology employing DNL as the noise exposure metric and 

appropriate dose-response relationships to determine noise impact is considered 
the proper one for civil and military aviation scenarios in the general vicinity of 
airports. 

 
The recommended the continued use of DNL as the principle means of assessing 

noise impacts and encouraged agency discretion in the use of supplemental noise 
analysis.  FICON also recommended continued research on the impact of aircraft 
noise,  and recommended that “a standing federal interagency committee should be 

established to assist agencies in providing adequate forums for discussion of public 
and private sector proposals, identifying needed research, and in encouraging the 

conduct of research and development in these areas." 
 

FEDERAL INTERAGENCY COMMITTEE ON AVIATION NOISE 
 
The FICAN was formed in 1993 to fulfill the FICON recommendation.  The following 

Federal agencies concerned with aviation noise, including those with policy roles, 
are represented on the Committee: 

 Department of Defense 

o U.S. Air Force 

o U.S. Army 

o U.S. Navy 
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 Department of Interior 

o National Park Service 

 Department of Transportation 

o Federal Aviation Administration 

 Environmental Protection Agency 

 National Aeronautics and Space Administration (NASA) 

 Department of Housing and Urban Development 

 

3.5.11 FEDERAL REQUIREMENTS TO USE DNL IN ENVIRONMENTAL 

NOISE STUDIES 
 

DNL is the standard metric used for environmental noise analysis in the U.S.  
This practice originated with the USEPA’s effort to comply with the Noise Control Act 

of 1972.  The USEPA designated a task group to “consider the characterization of 
the impact of airport community noise and develop a community noise exposure 
measure.”18  The task group recommended using the DNL metric.  The USEPA 

accepted the recommendation in 1974, based on the following considerations: 

1. The measure is applicable to the evaluation of pervasive, long-term noise in 

various defined areas and under various conditions over long periods of time. 

2. The measure correlates well with known effects of the noise environment on 
individuals and the public. 

3. The measure is simple, practical, and accurate. 

4. Measurement equipment is commercially available. 

5. The metric at a given location is predictable, within an acceptable tolerance, 
from knowledge of the physical events producing the noise.19 

 

The Schultz Curve, which is depicted in Exhibit 3-10, Schultz Curve, was first 
published by T.J. Schultz in Synthesis of Social Surveys on Noise Annoyance in 

1978.  The curve relates specific DNL levels to the percent of people in a 
community whom those noise levels highly annoy.  The Curve provides a widely-
accepted dose-response relationship between cumulative environmental noise and 

annoyance.  Like other Federal agencies that have established Federal land use 
guidelines for noise, FAA used the Schultz curve, when it designated the DNL 65 dB 

contour as the cumulative noise exposure level above which residential land uses 
are not compatible without mitigation.  At DNL 65 dBA, the Schultz Curve predicts 
that approximately 12 percent of the population will be highly annoyed.   

 
  

                                       
18  Information on Levels of Environmental Noise Requisite to Protect Health and Welfare with an 

Adequate Margin of Safety.  U.S. Environmental Protection Agency, Office of Noise Abatement and 
Control.  1974, P. A-10. 

19 Information on Levels of Environmental Noise Requisite to Protect Health and Welfare with an 
Adequate Margin of Safety.  U.S. Environmental Protection Agency, Office of Noise Abatement and 
Control.  1974, Pp. A-1–A-23. 
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Exhibit 3-10 
SCHULTZ CURVE  

Seattle-Tacoma International Airport 

 

 
 

 

Soon thereafter, the Department of Housing and Urban Development (HUD), 
Department of Defense, and the Veterans Administration adopted the use of DNL.   

 
At about the same time, the Acoustical Society of America developed a standard 

(ANSI S3.23-1980) which established DNL as the preferred metric for outdoor 
environments.  This standard was reevaluated in 1990 and they reached the same 
conclusions regarding the use of DNL (ANSI S12.40-1990).   

 
In 1980, the Federal Interagency Committee on Urban Noise (FICUN) met to 

consolidate Federal guidance on incorporating noise considerations in local land use 
planning.  The committee selected DNL as the best noise metric for the purpose, 

thus endorsing the USEPA’s earlier work and making it applicable to all Federal 
agencies.20 
 

                                       
20 Guidelines for Considering Noise in Land Use Planning and Control.  Federal Interagency 

Committee on Urban Noise (FICUN).  1980.  
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In response to the requirements of the ASNA Act of 1979 and the recommendations 
of FICUN and USEPA, the FAA established DNL in 1981 as the single metric for use 

in airport noise and land use compatibility planning.  This decision was incorporated 
into the final rule implementing ASNA, 14 CFR Part 150, in 1985.  Part 150 

established the DNL as the noise metric for determining the exposure of individuals 
to aircraft noise and identified residential land uses as being normally compatible 
with noise levels below DNL 65 dBA. 

 
In the early 1990s, Congress authorized the creation of a new interagency 

committee to study airport noise issues.  The FICON was formed with membership 
from the USEPA, the FAA, the U.S. Air Force, the U.S. Navy, HUD, the Department 
of Veterans Affairs, and others.  FICON concluded in its 1992 report that Federal 

agencies should “continue the use of the DNL metric as the principal means for 
describing long term noise exposure of civil and military aircraft operations.”21  

FICON further concluded that there were no new sound descriptors of sufficient 
scientific standing to substitute for the DNL cumulative noise exposure metric.22 
 

In 1993, the FAA issued its Report to Congress on Effects of Airport Noise.  
Regarding DNL, the FAA stated, “Overall, the best measure of the social, economic, 

and health effects of airport noise on communities is the Day-Night Average Sound 
Level (DNL).”23  According to this report, DNL 65 dBA “…as a criterion of 

significance, and of the land use compatibility guidelines in in Part 150 is 
reasonable.”24 
 

3.6 BASELINE NOISE EXPOSURE 

 
The purpose of this section is to present the existing conditions noise levels.  
This includes noise measurement data from the Sea-Tac Aircraft Noise and 

Operations Monitoring System (ANOMS) system and the short-term noise 
monitoring program that was conducted for this study.  

 

3.6.1 NOISE MEASUREMENT PROGRAM 
 

As part of the aircraft noise analysis conducted for the Sea-Tac Airport Part 150 
Study Update, temporary noise measurements were performed at 13 sites near the 

Airport.  Noise meters were located at different residences and churches to capture 
noise from aircraft operations.  Measurement staff coordinated with property 

owners and caretakers to gain access to the backyards and roofs of the selected 
sites.  Each site was selected relative to flight patterns, proximity to existing 
permanent airport noise monitors, and in response to community suggestions on 

places to measure aircraft noise.  The data collected from the temporary noise 
measurement program was supplemented with data from Sea-Tac Airport’s 

permanent noise monitors. 

                                       
21 Federal Agency Review of Selected Airport Noise Analysis Issues.  Federal Interagency Committee 

on Noise (FICON).  August 1992, Pp. 3-1. 
22 Federal Agency Review of Selected Airport Noise Analysis Issues, Technical Report, Volume 2.  

Federal Interagency Committee on Noise (Technical).  August 1992, Pp. 2-3. 

23 Report to Congress on Effects of Airport Noise.  Federal Aviation Administration.  1993, P. 1.
 

24  Report to Congress on Effects of Airport Noise.  Federal Aviation Administration.  1993, P. 13. 
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3.6.1.1 Noise Measurement Methodology 
 
EQUIPMENT TYPE 
 

State of the art equipment used in this program included the Bruel & Kjaer model 
2238 and the Larson Davis 824 sound level meters.  These are Class I Precision 

Sound Level Meters (as defined by American National Standards Institute (ANSI) 
and International Electrotechnical Commission (IEC)).  The equipment was 
calibrated in compliance with manufacturer's procedures.  Microphones and 

recording equipment are the highest quality and are capable of recording and 
calculating the various noise metrics.  Each meter logged noise levels every second 

in terms of the one-second equivalent noise level, Leq. 
 
NOISE MEASUREMENT SITES  

 
Sites for the temporary noise measurements included single-family residences and 

public churches and were chosen to supplement the existing network of permanent 
airport noise monitors.  The microphones were placed in backyards, decks, or roofs 
with clear line of sight to aircraft flight patterns.  Table 3-1, Temporary Noise 

Measurement Sites lists the residences and churches where the temporary noise 
measurement microphones were located.  Table 3-2, Permanent Airport Noise 

Monitors lists the locations of the airport’s permanent monitors.  Exhibit 3-11, 
Noise Monitoring Sites, illustrates the locations of the temporary noise 
measurement sites and the nearby permanent airport noise monitors as reference.   

 
These sites were selected based on suggestions provided at Public Information 

Workshops, Technical Review Committee meetings, and Highline Forum meetings; 
as well as consultant experience.  Sites were selected to provide coverage of areas 
within major flight corridors that were not in close proximity to the existing 

permanent noise monitors.  Sites were also selected to avoid community noise 
sources or unusual terrain characteristics, which could affect measurements. 

 
DURATION OF MONITORING 

 
The temporary noise monitoring was conducted for a few days at each site.  
The weather during the monitoring period was clear with minor precipitation.  

The microphone windscreen at Site M was knocked off (probably by a bird) during 
the third day of measurements exposing the microphone to enough moisture to 

affect the measurements.  Both North and South air traffic flow were observed 
during the measurement dates.  Table 3-3, Temporary Noise Monitoring 
Program Duration, lists the dates and times of the monitoring periods at each site 

and the north/south air traffic flow ratio.  During an average year, Sea-Tac Airport 
experiences North Flow approximately 35 percent of the time and South Flow about 

65 percent of the time. 
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Table 3-1 
TEMPORARY NOISE MEASUREMENT SITES 

Seattle-Tacoma International Airport 

 

SITE ADDRESS CITY 

A 1046 S Elmgrove St  Seattle  

B 12112 26th Ave SW  Burien 

C 11401 10th Ave S  Burien 

D 537 S 137th Pl  Burien 

E 17600 Sylvester Rd SW  Burien 

F 16856 Des Moines Memorial Dr  Burien 

G 360 SW 178th St  Normandy Park  

H 19438 Edgecliff Dr SW  Normandy Park  

I 19030 8th Ave S  SeaTac 

J 25617 Marine View Dr  Des Moines  

K 1811 SW 152nd St  Burien 

L 25722 79th Ave SW  Vashon 

M 10311 SW 116th Pl  Vashon 

 

 
Table 3-2 

PERMANENT AIRPORT NOISE MONITORS 
Seattle-Tacoma International Airport 

 

MONITOR LOCATION CITY 

1 Air Cargo 4 (on Sea-Tac Airport property) SeaTac 

2 South Run-up AOA (on Sea-Tac Airport property) SeaTac 

3 Maple Leaf Reservoir Seattle  

4 Magnolia Elementary School  Seattle  

5 Medina Elementary School  Medina  

6 Hamilton Viewpoint Park  Seattle  

7 Central Area Senior Center  Seattle  

8 Mercer View Community Center  Mercer Island  

9 Beacon Hill Reservoir Seattle  

10 Brighton Playfield Seattle  

11 Beverly Park School  Seattle  

12 2226 S 126th Street  Seattle  

13 Cedarhurst Elementary School  Seattle  

14 North Clear Zone Seattle  

15 Sylvester Middle School  Burien 

16 Chinook Middle School  SeaTac 

17 1217 S 207th Street  Des Moines  

18 1205 S 226th Street  Des Moines  

19 Midway Elementary School  Des Moines  

20 Parkside Elementary School  Des Moines  

21 Mark Twain School  Federal Way  

22 Sacajewea Jr. High School Federal Way  

23 Merideth Hills Elementary Auburn  

24 Federal Way Public School  Federal Way  

25 Twin Lakes Elementary School  Federal Way  
 

Source:  Port of Seattle 
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Table 3-3 
TEMPORARY NOISE MONITORING PROGRAM DURATION 

Seattle-Tacoma International Airport 
 

SITE 
START 

DATE 

START 

TIME 

END 

DATE 

END 

TIME 

DAYS OF 

MONITORING 
NORTH/SOUTH 

A 6/28/2010 14:26:26 7/1/2010 14:24:43 3 18% / 82% 

B 7/5/2010 10:56:13 7/9/2010 13:14:10 4 94% / 6% 

C 7/6/2010 15:09:06 7/9/2010 12:50:17 3 99.5% / 0.5% 

D 7/6/2010 9:16:27 7/9/2010 12:04:22 3 99.5% / 0.5% 

E 7/2/2010 12:35:43 7/5/2010 15:36:12 3 15% / 85% 

F 6/28/2010 15:06:41 7/4/2010 14:40:59 6 15% / 85% 

G 6/29/2010 15:18:14 7/4/2010 15:00:43 5 18% / 82% 

H 7/2/2010 11:46:19 7/5/2010 15:20:03 3 15% / 85% 

I 7/6/2010 10:00:29 7/9/2010 14:13:38 3 99.5% / 0.5% 

J 6/28/2010 16:19:54 7/1/2010 17:35:04 3 18% / 82% 

K 7/5/2010 10:18:04 7/9/2010 11:41:51 4 94% / 6% 

L 7/14/2010 10:30:00 7/22/2010 6:45:00 8 28% / 72% 

M 9/16/2010 11:30:00 9/19/2010 12:30:00 3 14% / 86% 
 

Source:  Landrum & Brown, 2013. 

 
METHODS FOR NOISE EVENT CORRELATION 

 
Measured noise events were matched with specific aircraft operations using the 

following two-step method:   

1. Once data was downloaded, noise levels greater than 60 dB for duration 
longer that three seconds were identified as individual noise events. 

2. Using the flight data from the airport noise and operations monitoring 
system, noise events that occurred while aircraft flew within 1.9 nm (4 nm at 

Site I) from the measurement site were correlated and classified as aircraft 
noise events.  The airport’s permanent monitors use a similar correlation 
distance setting. 

 
Although this method provided positive identification of aircraft operations and 

highly accurate correlation with measured noise events, some community noise 
(e.g. cars, lawnmowers, animals) and aircraft noise occurred simultaneously and 
correlated as aircraft noise events.  Unfortunately, there is currently no technology 

to separate aircraft noise levels from simultaneous non-aircraft noise levels. 
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3.6.1.2 Noise Measurement Results 
 
Noise level readings were used to characterize the noise environment at each 
location and to distinguish the various noise levels associated with individual 

aircraft operations.  The results of the noise measurement program are summarized 
in Table 3-4, Summary of Noise Measurement Program Results, and 

discussed in the following sections. 
 

Table 3-4 

SUMMARY OF NOISE MEASUREMENT PROGRAM RESULTS 

Seattle-Tacoma International Airport 
 

SITE 
AIRCRAFT 

DNL 

COMMUNITY 
(NON-

AIRCRAFT) 
DNL 

AMBIENT 
NOISE 

LEVEL 
(L50) 

NUMBER 
OF 

AIRCRAFT 
EVENTS 

LOUDEST 
AIRCRAFT 

EVENT 
(LMAX) 

LOUDEST AIRCRAFT  

A 62.6 62.1 53.6 1,003 88.7 DeHavilland Dash 8D 

B 39.4 56.1 42.9 12 81.3 Embraer 120 

C 62.6 60.1 54.9 1,042 
86.7 

McDonnell Douglas 
MD80 

D 59.7 60.0 54.3 1,028 
83.5 

McDonnell Douglas 

MD80 

E 36.4 61.5 40.9 4 72.9 DeHavilland Dash 8D 

F 35.8 61.0 50.4 36 75.0 Boeing 737-400 

G 30.9* 51.7 38.0 7 71.1 Unknown Aircraft 

H 35.5 60.8 42.6 27 76.9 Airbus A332 

I 64.4 63.4 55.9 2,191 
84.2 

McDonnell Douglas 
MD80 

J 61.1 57.1 47.4 615 
83.5 

McDonnell Douglas 

MD80 

K 33.9 52.3 43.4 13 70.0 Boeing 737-800 

L 39.0 ** * 43 73.9 Unknown Aircraft 

M 42.2 65.7*** 54.9 63 73.6 Unknown Aircraft 
 

Notes: 
*  Site G had a limited number of noise event-to-aircraft correlations due to the small 

difference between aircraft noise and ambient noise levels.  
**  Site L measurements had computer problems that prevented the storage of noise levels not 

part of a distinct noise event and therefore the community noise levels were not recorded.  

Note that aircraft noise event data were recorded for 8 days of measurements appropriately 
allowing the aircraft DNL to be measured correctly. Note that at this site there were many 
overflights that did not trigger a noise event because the noise event did not cause noise 
levels to exceed the noise event threshold. The noise event threshold varied by time of day 

from 50 to 64 dBA. 
***  Site M community noise levels were measured high due to the predominance of rain that 

occurred sporadically, and sometimes heavily, throughout the measurement period.  
Raindrops impacting the home roof and spa cover, and road traffic on wet pavement caused 
background noise levels to be higher than the ambient would have been had it not been 
raining.  During dry periods, ambient levels as low as 30 dBA were recorded.  However, the 
sound level meter had a lower measurement limit of 30 dBA. So during some periods, the 

measurement site was quieter than 30 dBA, a very low noise level.  Note that at this site 
there were some overflights that did not trigger a noise event because the noise event did 
not cause noise levels to exceed the noise event threshold, which was set at 60 dBA. 

Source:  Landrum & Brown, 2013. 
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AIRCRAFT NOISE 
 

The noise measurement process was designed to capture the noise levels of a 
representative mix of aircraft operations near the measurement sites that includes 

various general aviation, commuter, and air carrier operations from Sea-Tac 
Airport, Boeing Field, and transient aircraft operations from other airports.  Aircraft 
from other airports aside from Sea-Tac Airport were included in this study to 

capture the noise impact from all aircraft operations at each measurement site.  
At each site, the majority of aircraft noise events were operations to or from 

Sea-Tac Airport. 
 
CUMULATIVE NOISE LEVEL RESULTS 

 
The noise measurement data were used to compute DNL for each temporary site.  

An aircraft only and community (non-aircraft) DNL were calculated for each site.  
The aircraft DNL was calculated from all one-second data that was recorded at each 
temporary site during an aircraft noise event.  The community DNL was computed 

from all one-second data that were recorded at each temporary site when there 
were no aircraft noise events.  These DNL values of a few days of measurements 

should not be compared to an annual average DNL value because different aircraft 
types and runway utilization are used to calculate the annual average DNL.  

The results are shown below. 
 
AIRCRAFT SINGLE EVENT MAXIMUM NOISE LEVEL RESULTS 

 
Individual aircraft noise events were measured using the Lmax.  The Lmax was 

recorded for each type of aircraft operation at measurement sites.  The loudest 
aircraft event recorded at each site is shown in Table 3-4.  The loudest recorded 
aircraft noise events in which the aircraft type was not identified by the airport 

ANOMS is identified in this table as ‘unknown aircraft’.  Aircraft operations that are 
not identified by the system are usually made by General Aviation propeller aircraft. 

 
AMBIENT NOISE LEVELS 
 

The data collected during the measurement program can be summarized as a noise 
environment in terms of the noise level exceeded 10 percent, 50 percent, and 90 

percent of the time and designated as L10, L50, L90, respectively.  The L10 is the noise 
level exceeded 10 percent of the time and represents the typical peak noise level.  
The L50 is the median noise level.  L90 is the noise level exceeded 90 percent of the 

time.  The L90 is a good approximation of the background noise level, i.e., the noise 
level that would occur in the absence of identifiable noise events.  Table 3-5, 

Ambient Noise Levels at Temporary Noise Monitoring Sites lists the L10, L50, 
and L90 levels at each measurement site. 
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Table 3-5 
AMBIENT NOISE LEVELS AT TEMPORARY NOISE MONITORING SITES 

Seattle-Tacoma International Airport 

 
SITE L10 (DB) L50 (DB) L90 (DB) 

A 63.4 53.6 49.6 

B 53.6 42.9 30.9 

C 63.0 54.9 48.6 

D 60.6 54.3 47.2 

E 48.8 40.9 33.3 

F 55.3 50.4 42.2 

G 45.1 38.0 29.7 

H 51.7 42.6 29.9 

I 64.1 55.9 50.6 

J 60.7 47.4 32.6 

K 49.7 43.4 36.5 

L * * * 

M 62.9 54.9 35.3 
 

Source:  Landrum & Brown, 2013. 

 

3.6.2 BASELINE NOISE EXPOSURE 
 

This section discussed the methodology and results of the analysis of existing and 
future noise exposure.  The noise analysis presents the noise exposure for the 

existing conditions base year (2013) and the current and potential noise levels in 
2018 (five years from the base year).  Aircraft-related noise exposure is defined 
through noise contours prepared using the FAA’s Integrated Noise Model (INM).  

This noise exposure is presented using the DNL metric.   
 

The impact of noise exposure patterns on the surrounding communities and the 
numbers of persons and housing units that fall within the noise exposure contour 
are discussed in Chapter Four, Land Use Analysis.   

 

3.6.2.1 Noise Modeling Methodology 
 
The same noise metrics and noise model was used to compute all noise contours 

and other evaluations prepared for the Part 150 Study Update for Sea-Tac Airport.  
 
NOISE METRICS 

 
The FAA has stipulated that noise exposure maps prepared for Part 150 studies will 

be based on the annual DNL.  The DNL metric was used to prepare all noise 
exposure contours for this study.  Noise exposure contours were prepared at levels 
of 65, 70, and 75 DNL for this study.   

 
An analysis using supplemental noise metrics was also prepared for informational 

purposes; however, per Federal regulations, supplemental metrics cannot be used 
to justify noise abatement measures.  Information regarding this supplemental 
noise analysis is included in Appendix F, Supplemental Noise Analysis.  
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NOISE MODEL 
 

The noise levels were computed during this study using Version 7.0b of the INM, 
which was the latest version of the model at the time the study was initiated.  

The INM was developed under the guidance of the FAA and is the only model 
generally approved by the FAA for use in Part 150 studies.  The noise pattern 
calculated by the INM for an airport is a function of several factors, including; the 

number of aircraft operations during the period evaluated, the types of aircraft 
flown, the time of day when they are flown, the way they are flown, how frequently 

each runway is used for landing and takeoff, and the routes of flight used to and 
from the runways.  Substantial variations in any one of these factors may, when 
extended over a long period of time, cause marked changes to the noise pattern. 

 
NUMBER OF OPERATIONS AND FLEET MIX 

 
The Existing Baseline noise exposure contour is labeled 2013, per 14 CFR Part 150 
guidelines which stipulate that the existing year be the same year in which the 

study is submitted to the FAA.  The number of operations included in the Existing 
(2013) Baseline noise exposure contour is based on ANOMS radar data collected 

from June 2011 through May 2012, the most recent data that was available when 
the noise modeling began.  During that period, 313,352 total annual operations 

occurred at Sea-Tac Airport, which results in 858.12 average-annual day 
operations.  Specific aircraft types and times of operation were also obtained from 
the 2011 to 2012 ANOMS data.  Table 3-6, Distribution of Average Day 

Operations by Aircraft Type Existing (2013) Baseline, provides a summary of 
the average daily operations and fleet mix at Sea-Tac Airport, organized by aircraft 

category, operation type, and time of day.  
 
Per 14 CFR Part 150 requirements, the future NEMs are to be dated five years after 

the date of submission.  Therefore, the future year NEMs are dated 2018.  
To represent Future (2018) condition, aircraft fleet mix data was developed from 

the Forecast of Aviation Activity prepared for this Part 150 Study.  The forecast is 
based upon aviation industry trends and specific airline activity at Sea-Tac Airport.  
More information about this forecast is included in Chapter Two, Forecast, of this 

document.  The Future (2018) condition includes 385,270 annual operations or 
1,055.53 average-annual day operations, an increase of 15.1 percent from the 

Existing (2013) Baseline operating levels.  Table 3-7, Distribution of Average 
Day Operations by Aircraft Type Future (2018) Baseline, provides a summary 
of the average daily operations and fleet mix at Sea-Tac Airport, organized by 

aircraft type, operation type, and time of day for Future (2018) conditions. 
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Table 3-6 
DISTRIBUTION OF AVERAGE DAY OPERATIONS BY AIRCRAFT TYPE  

EXISTING (2013) BASELINE 
Seattle-Tacoma International Airport 

 

AIRCRAFT TYPE INM TYPE 
ARRIVALS DEPARTURES 

TOTAL 
DAY NIGHT DAY NIGHT 

LARGE JETS 
Boeing 737-300 737300 10.57 1.44 11.16 0.84 24.01 

Boeing 737-400 737400 20.69 3.65 21.66 2.68 48.68 

Boeing 737-500 737500 0.81 0.05 0.80 0.04 1.70 

Boeing 737-700 737700 44.95 5.56 45.45 5.05 101.00 

Boeing 737-800 737800 88.67 18.16 89.73 17.09 213.66 

Boeing 747-400 747400 2.87 0.72 2.57 1.00 7.15 

Boeing 757-300 757300 2.09 1.03 2.84 0.28 6.24 

Boeing 757-200 757PW 17.23 3.78 14.49 6.51 42.01 

Boeing 767-300 767300 4.12 2.98 5.96 1.14 14.19 

Boeing 777-200 777200 1.93 0.04 1.95 0.02 3.94 

Boeing 777-300 777300 0.24 0.00 0.00 0.24 0.47 

Airbus A300-622R A300-622R 0.67 0.45 1.08 0.04 2.24 

Airbus A300B4-203 
A300B4-

203 
0.10 0.07 0.17 0.00 0.34 

Airbus A319 A319-131 5.48 1.20 5.94 0.73 13.36 

Airbus A320-211 A320-211 27.15 5.17 25.20 7.11 64.63 

Airbus A321-232 A321-232 1.54 0.12 1.06 0.60 3.31 

Airbus A330-301 A330-301 1.10 0.00 1.09 0.01 2.20 

Airbus A330-343 A330-343 3.70 0.11 3.81 0.00 7.63 

Airbus A340-200 A340-211 0.41 0.00 0.42 0.00 0.83 

Douglas DC10-10 DC1010 0.75 0.26 0.30 0.70 2.01 

McDonnell Douglas MD-11 MD11GE 1.00 1.12 1.51 0.62 4.24 

McDonnell Douglas MD-83 MD83 3.36 0.10 3.42 0.03 6.92 

McDonnell Douglas MD-90 MD9028 0.15 0.04 0.15 0.05 0.39 

Sub-Total 239.58 46.07 240.75 44.78 571.18 

REGIONAL JETS 
Bombardier CRJ900 CRJ9-ER 11.32 0.98 10.95 1.35 24.61 

Sub-Total 11.32 0.98 10.95 1.35 24.61 
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Table 3-6, Continued 
DISTRIBUTION OF AVERAGE DAY OPERATIONS BY AIRCRAFT TYPE  

EXISTING (2013) BASELINE 
Seattle-Tacoma International Airport 

 

AIRCRAFT TYPE INM TYPE 
ARRIVALS DEPARTURES 

TOTAL 
DAY NIGHT DAY NIGHT 

BUSINESS JETS 
Twin Engine Regional Jet CIT3 0.08 0.01 0.08 0.01 0.18 

Twin Engine Regional Jet CL600 0.52 0.03 0.46 0.08 1.09 

Twin Engine Regional Jet CL601 1.78 0.07 1.83 0.02 3.71 

Twin Engine Regional Jet CNA500 0.11 0.01 0.11 0.01 0.24 

Twin Engine Regional Jet CNA750 0.15 0.00 0.14 0.01 0.31 

Twin Engine Regional Jet GV 1.71 0.17 1.73 0.15 3.76 

Twin Engine Regional Jet HS1258 0.21 0.02 0.21 0.02 0.47 

Twin Engine Regional Jet LEAR35 0.21 0.03 0.22 0.02 0.48 

Twin Engine Regional Jet MU3001 0.40 0.03 0.40 0.04 0.87 

Sub-Total 5.18 0.37 5.19 0.37 11.10 

TURBOPROPS 
Avions de Transport Regional 
ATR-42 

ATR42 0.43 0.00 0.38 0.06 0.87 

Avions de Transport Regional 
ATR-72 

ATR72 0.45 0.00 0.38 0.07 0.90 

Commuter Prop CNA441 0.20 0.01 0.19 0.03 0.42 

Commuter Prop DHC8 0.15 0.00 0.13 0.02 0.30 

Commuter Prop DHC830 96.06 11.87 96.06 11.87 215.87 

Embraer 120 Commuter Prop EMB120 7.48 0.92 7.90 0.50 16.82 

Commuter Prop SD330 0.07 0.00 0.07 0.00 0.15 

Sub-Total 104.84 12.81 105.12 12.55 235.33 

GENERAL AVIATION PROPS 
GA Prop CNA172 0.13 0.01 0.14 0.01 0.29 

GA Prop CNA208 2.53 0.00 2.41 0.13 5.07 

GA Prop PA31 0.17 0.00 0.14 0.04 0.35 

GA Prop GASEPF 4.51 0.50 4.46 0.55 10.02 

GA Prop GASEPV 0.09 0.00 0.09 0.00 0.18 

Sub-Total 7.43 0.51 7.24 0.72 15.90 

Grand Total 368.36 60.74 369.25 59.77 858.12 
 

Note:  Day = 7:00 a.m. to 9:59 p.m., Night = 10:00 p.m. to 6:59 a.m. 

Source:   Seattle-Tacoma International Airport ANOMS Data, 2011-2012; Landrum & Brown, 2013.  
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Table 3-7 
DISTRIBUTION OF AVERAGE DAY OPERATIONS BY AIRCRAFT TYPE  

FUTURE (2018) BASELINE 
Seattle-Tacoma International Airport 

 

AIRCRAFT TYPE INM TYPE 
ARRIVALS DEPARTURES 

TOTAL 
DAY NIGHT DAY NIGHT 

LARGE JETS 
Boeing 737-300 737300 2.88 0.39 3.03 0.23 6.53 

Boeing 737 737QN 0.00 0.00 0.00 0.00 0.01 

Boeing 737-400 737400 4.23 0.75 4.43 0.55 9.95 

Boeing 737-700 737700 61.41 7.59 62.10 6.90 137.99 

Boeing 737-800 737800 138.26 28.32 139.92 26.65 333.15 

Boeing 747-200 747200 0.26 0.07 0.22 0.09 0.64 

Boeing 747-400 747400 5.52 1.38 4.96 1.93 13.79 

Boeing 757-200 757RR 0.28 0.06 0.23 0.10 0.68 

Boeing 757-300 757300 6.69 3.30 9.09 0.90 19.97 

Boeing 767-300 767300 2.80 2.03 4.06 0.77 9.67 

Boeing 777-200 777200 3.47 0.07 3.50 0.04 7.07 

Boeing 777-300 777300 0.53 0.00 0.01 0.53 1.06 

Airbus A300B4-203 A300B4-203 0.51 0.38 0.90 0.00 1.79 

Airbus A319 A319-131 12.18 2.67 13.22 1.63 29.70 

Airbus A320-211 A320-211 14.88 2.83 13.82 3.90 35.43 

Airbus A320-232 A320-232 32.36 6.16 30.05 8.48 77.05 

Airbus A321-232 A321-232 3.55 0.27 2.44 1.37 7.64 

Airbus A330-301 A330-301 2.40 0.00 2.37 0.02 4.79 

Airbus A330-343 A330-343 4.04 0.13 4.16 0.00 8.33 

Airbus A340-200 A340-211 0.30 0.00 0.31 0.00 0.61 

Douglas DC10-10 DC1010 2.16 0.76 0.87 2.04 5.83 

McDonnell Douglas MD-11 MD11PW 0.43 0.48 0.64 0.26 1.81 

Sub-Total 299.14 57.64 300.31 56.38 713.48 

REGIONAL JETS 
Bombardier CRJ900 CRJ9-ER 21.89 1.90 21.17 2.62 47.58 

Sub-Total 21.89 1.90 21.17 2.62 47.58 
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Table 3-7, Continued 
DISTRIBUTION OF AVERAGE DAY OPERATIONS BY AIRCRAFT TYPE  

FUTURE (2018) BASELINE 
Seattle-Tacoma International Airport 

 

AIRCRAFT TYPE INM TYPE 
ARRIVALS DEPARTURES 

TOTAL 
DAY NIGHT DAY NIGHT 

BUSINESS JETS 

Twin Engine Regional Jet CNA500 0.09 0.01 0.09 0.01 0.19 

Twin Engine Regional Jet CNA750 0.18 0.00 0.17 0.02 0.37 

Twin Engine Regional Jet GIV 0.09 0.01 0.09 0.01 0.20 

Twin Engine Regional Jet GV 5.83 0.58 5.89 0.51 12.81 

Twin Engine Regional Jet IA1125 0.21 0.03 0.22 0.02 0.48 

Twin Engine Regional Jet LEAR35 0.37 0.05 0.38 0.04 0.84 

Twin Engine Regional Jet MU3001 0.61 0.05 0.60 0.06 1.32 

Twin Engine Regional Jet CIT3 0.10 0.01 0.10 0.01 0.22 

Twin Engine Regional Jet CL600 0.58 0.03 0.52 0.09 1.22 

Twin Engine Regional Jet CL601 2.95 0.12 3.04 0.03 6.14 

Sub-Total 11.01 0.88 11.10 0.80 23.79 

COMMUTER PROPS 

Avions de Transport 

Regional ATR-42 
ATR42 0.28 0.00 0.25 0.04 0.56 

Avions de Transport 
Regional ATR-72 

ATR72 0.14 0.00 0.12 0.02 0.27 

Commuter Prop DHC830 110.78 13.69 110.78 13.69 248.94 

Commuter Prop CNA441 5.50 0.02 4.99 0.68 11.18 

Sub-Total 116.69 13.72 116.13 14.43 260.96 

GENERAL AVIATION PROPS 

GA Prop CNA172 0.34 0.00 0.34 0.02 0.70 

GA Prop CNA208 4.34 0.00 4.13 0.22 8.69 

GA Prop PA31 0.17 0.00 0.14 0.03 0.34 

Sub-Total 4.85 0.00 4.61 0.27 9.73 

Grand Total 453.57 74.14 453.32 74.50 1,055.53 
 

Note:  Day = 7:00 a.m. to 9:59 p.m., Night = 10:00 p.m. to 6:59 a.m. 

Source:   Forecast of Aviation Activity, Landrum & Brown, 2013.  
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COMPARABILITY OF CONDITIONS 
 

Total operations used in the modeling of the Existing (2013) Baseline condition are 
based on actual operating levels for June 2011 through May 2012, which was the 

most recent data available at the time noise modeling began.  This data included 
the number of arrival and departure operations by individual types of aircraft during 
daytime and nighttime periods, the distribution of aircraft activities among the 

runway ends, and the distribution of aircraft along the flight paths leading to or 
from each runway.   

 
There were 313,352 total annual operations at Sea-Tac Airport from June 2011 
through May 2012.  The FAA’s Terminal Area Forecast (TAF), issued in January 

2012, projects annual operations in Fiscal Year 2013 to be approximately 321,942.  
This represents a difference of less that 2.7 percent.  Generally, a difference of less 

than ten percent between modeled and forecasted operating levels is considered 
within the range of an acceptable tolerance. Therefore, the aircraft operating levels 
modeled for the Existing (2013) Baseline conditions is substantially representative 

of 2013 conditions. 
 

No significant runway closures or other events occurred during the period from June 
2011 through May 2012 that would cause runway use patterns to differ from 

normal conditions.  Therefore, runway use modeled for the Existing (2013) Baseline 
is substantially representative of actual 2013 conditions. 
 

The total annual operations modeled for the Future (2018) Baseline is based on the 
forecast of aviation activity prepared for this Part 150 Study (see Chapter Two).  

This forecast projected 385,270 annual operations at Sea-Tac in 2018.  The 2011 
TAF projects 358,432 total operations at Sea-Tac in Fiscal Year 2018, which 
represents a difference of approximately seven percent.  Generally, a difference of 

less than ten percent between modeled and forecasted operating levels is 
considered within the range of an acceptable tolerance. Therefore, the aircraft 

operating levels modeled for the Future (2018) Baseline conditions is within an 
acceptable range of tolerance with the 2011 TAF. 
 

RUNWAY END UTILIZATION 
 

Average-annual day runway end utilization was derived from ANOMS data from 
June 2011 through May 2012.  Table 3-8, Runway End Utilization – Existing 
(2013) Baseline, summarizes the percentage of use by each aircraft category on 

each of the runways at Sea-Tac Airport during the daytime (7:00 a.m.–9:59 p.m.) 
and nighttime (10:00 p.m.–6:59 a.m.) periods. 

 
The airport primarily operates in a south flow configuration due to the prevailing 
winds.  When the airport operates in this configuration, aircraft arrive from the 

north, landing on Runways 16L, 16C, and 16R; and depart to the south, taking off 
from Runways 16C, 16L, and to a lesser extent Runway 16R.  A review of ANOMS 

data from June 2011 through May 2012 shows that Sea-Tac Airport operated in 
south flow configuration approximately 77.5 percent of the time. 
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When in a north flow configuration, aircraft arrive from the south, landing on 
Runways 34L, 34C, and 34R, and depart to the north, taking off on Runways 34C, 

34R, and, to a lesser extent, 34L.  A review of ANOMS data from June 2011 
through May 2012, shows that Sea-Tac Airport operated in north flow configuration 

approximately 22.5 percent of the time.  Therefore, runway use percentages 
modeled for the Existing (2013) Baseline noise exposure contour reflect this 
average-annual runway use pattern. 

 
When in north flow, aircraft are permitted to conduct departures on Runway 34R 

from the intersection at Taxiway Q when Sea-Tac Airport is operating in a north 
flow configuration.  When performing this maneuver, aircraft begin their take-off 
roll from the intersection of Runway 34R and Taxiway Q.  Approximately nine 

percent of departures from Runway 34R, excluding heavy jets, are conducted from 
the Taxiway Q intersection. 

 

Table 3-8 

RUNWAY END UTILIZATION – EXISTING (2013) BASELINE 
Seattle-Tacoma International Airport 

 

DAYTIME ARRIVALS 

AIRCRAFT CATEGORY 16C 16L 16R 34C 34L 34R 

Large Jets 32.4% 13.3% 31.4% 10.2% 7.1% 5.5% 

Regional Jets 38.4% 4.3% 34.5% 12.0% 8.3% 2.5% 

Business Jets 24.2% 9.5% 42.1% 9.0% 11.7% 3.5% 

Turboprops 37.5% 7.6% 32.5% 11.4% 7.9% 3.1% 

General Aviation Props 27.1% 19.1% 35.1% 5.3% 10.5% 2.9% 

DAYTIME DEPARTURES 

AIRCRAFT CATEGORY 16C 16L 16R 34C 34L 34R 

Large Jets 13.6% 63.7% 0.0% 6.3% 0.1% 16.3% 

Regional Jets 16.7% 60.7% 0.1% 7.2% 0.0% 15.4% 

Business Jets 17.4% 48.0% 9.8% 8.8% 4.9% 11.2% 

Turboprops 14.4% 62.2% 1.1% 8.9% 1.1% 12.3% 

General Aviation Props 9.7% 54.1% 6.0% 8.0% 3.8% 18.5% 

NIGHTTIME ARRIVALS 

AIRCRAFT CATEGORY 16C 16L 16R 34C 34L 34R 

Large Jets 50.4% 22.5% 5.1% 12.1% 1.0% 8.9% 

Regional Jets 52.3% 18.1% 6.9% 13.8% 2.6% 6.3% 

Business Jets 41.6% 20.2% 15.4% 10.6% 3.3% 9.0% 

Turboprops 60.6% 12.3% 9.6% 12.1% 1.1% 4.4% 

General Aviation Props 56.4% 27.9% 3.5% 3.0% 3.3% 5.9% 

NIGHTTIME DEPARTURES 

AIRCRAFT CATEGORY 16C 16L 16R 34C 34L 34R 

Large Jets 1.8% 77.6% 0.0% 2.2% 0.0% 18.4% 

Regional Jets 3.4% 78.5% 0.0% 2.7% 0.0% 15.4% 

Business Jets 13.0% 37.7% 22.9% 3.8% 3.8% 18.9% 

Turboprops 6.1% 69.8% 1.3% 6.7% 1.1% 15.0% 

General Aviation Props 6.1% 62.4% 4.7% 4.2% 0.4% 22.2% 
 

Note:  Day = 7:00 a.m. to 9:59 p.m., Night = 10:00 p.m. to 6:59 a.m. 

Source:   Seattle-Tacoma International Airport ANOMS Data, 2011-2012 Landrum & Brown, 2013.  
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Runway use is in part determined by wind conditions and can vary from year to 
year.  While ANOMS data from June 2011 through May 2012, shows that the ratio 

of north flow to south flow operations at Sea-Tac Airport was approximately 
22.5 percent to 77.5 percent.  Historically, Sea-Tac Airport has operated in north 

flow approximately 35 percent of the time and in south flow approximately 
65 percent of the time.25  In the future, average-annual day runway end utilization 
at Sea-Tac Airport is expected to remain similar to these historic conditions.  

Therefore, unlike the Existing (2013) Baseline, runway use patterns that were 
modeled for the Future (2018) Baseline noise exposure contour match this historic 

runway use pattern rather than conditions from June 2011 through May 2012.  
The runway use percentages that were modeled for the Future (2018) Baseline are 
shown in Table 3-9, Runway End Utilization – Future (2018) Baseline.   

 

Table 3-9 

RUNWAY END UTILIZATION – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 

 

DAYTIME ARRIVALS 

AIRCRAFT CATEGORY 16C 16L 16R 34C 34L 34R 

Large Jets 21.0% 20.0% 23.0% 11.0% 11.0% 14.0% 

Regional Jets 23.7% 17.4% 24.9% 12.7% 9.9% 11.4% 

Business Jets 14.3% 7.4% 41.2% 6.2% 23.6% 7.4% 

Turboprops 25.1% 16.8% 23.7% 12.2% 11.7% 10.5% 

General Aviation Props 27.0% 19.0% 12.0% 18.0% 15.0% 9.0% 

DAYTIME DEPARTURES 

AIRCRAFT CATEGORY 16C 16L 16R 34C 34L 34R 

Large Jets 20.0% 46.0% 0.0% 17.0% 0.0% 17.0% 

Regional Jets 23.9% 41.7% 0.0% 18.0% 0.1% 16.3% 

Business Jets 26.2% 22.1% 15.1% 27.3% 4.0% 5.3% 

Turboprops 19.0% 43.5% 1.0% 18.7% 2.3% 15.5% 

General Aviation Props 14.0% 11.0% 0.0% 27.0% 0.0% 48.0% 

NIGHTTIME ARRIVALS 

AIRCRAFT CATEGORY 16C 16L 16R 34C 34L 34R 

Large Jets 51.0% 10.0% 2.0% 28.0% 1.0% 8.0% 

Regional Jets 56.3% 8.3% 0.9% 25.0% 0.0% 9.5% 

Business Jets 66.9% 0.0% 33.1% 0.0% 0.0% 0.0% 

Turboprops 56.5% 7.6% 5.3% 25.0% 0.5% 5.1% 

General Aviation Props 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

NIGHTTIME DEPARTURES 

AIRCRAFT CATEGORY 16C 16L 16R 34C 34L 34R 

Large Jets 1.0% 64.0% 0.0% 5.0% 0.0% 30.0% 

Regional Jets 1.4% 71.2% 0.0% 8.7% 0.0% 18.7% 

Business Jets 52.0% 13.0% 0.0% 35.0% 0.0% 0.0% 

Turboprops 9.5% 56.6% 0.4% 7.4% 1.3% 24.8% 

General Aviation Props 25.0% 75.0% 0.0% 0.0% 0.0% 0.0% 
 

Note:  Day = 7:00 a.m. to 9:59 p.m., Night = 10:00 p.m. to 6:59 a.m. 

Source:   Seattle-Tacoma International Airport ANOMS Data, 2011-2012; Landrum & Brown, 2013.  

 

  

                                       
25  This historic runway use pattern is based on a review of data over the past ten years.   
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FLIGHT TRACKS 
 

There are two components to flight tracks used for noise modeling, flight track 
definition/location and percentage of use.  Flight track definition and percent 

utilization was based on ANOMS radar data from calendar year 2009 and verified 
with data from June 2011 through May 2012.  Exhibit 3-12, INM Flight Tracks – 
North Flow, depicts the north flow INM flight tracks that were modeled for the 

Existing (2013) Baseline noise exposure contour.  Exhibit 3-13, INM Flight 
Tracks – South Flow, depicts the south flow INM flight tracks that were modeled 

for the Existing (2013) Baseline noise exposure contour.  Table 3-10, INM Arrival 
Flight Tracks – Existing (2013) Baseline, shows the INM flight track distribution 
percentages for arrival flight tracks; and Table 3-11, INM Departure Flight 

Tracks – Existing (2013) Baseline, shows the INM flight track distribution 
percentages for departure flight tracks that were modeled for the Existing (2013) 

Baseline.   
 
Flight track locations are expected to remain the same for the Future (2018) 

Baseline condition as shown on Exhibit 3-12 and 3-13.  Flight track distribution 
percentages expected to remain similar to existing conditions, with minor variation 

due to a slight variation in fleet mix.  Table 3-12, INM Arrival Flight Tracks – 
Future (2018) Baseline, shows the INM flight track distribution percentages for 

arrival flight tracks; and Table 3-13, INM Departure Flight Tracks – Future 
(2018) Baseline, shows the INM flight track distribution percentages for departure 
flight tracks that were modeled for the Future (2018) Baseline.   

 
Concurrent with this Part 150 Study, the FAA conducted the Greener Skies Over 

Seattle initiative that will add new arrival procedures at Sea-Tac Airport, expanding 
the use of Optimized Profile Descents, Area Navigation (RNAV) arrivals and 
Required Navigation Performance (RNP) approaches.  These new procedures are 

expected to modify arrival flight tracks and procedures.  With regard to future 
runway utilizations, because wind and weather conditions are largely responsible for 

the direction of traffic flow and are not expected to shift in future years, and 
because the Proposed Action includes new flight procedures to each of the six 
runway ends, change in runway use is expected to occur due to implementation of 

the Greener Skies Over Seattle Initiative.26  Furthermore, any changes to flight 
track location are expected to occur outside the Study Area for this Part 150 study; 

therefore, no changes to flight tracks or runway use are expected that would affect 
the DNL 65 dBA of the Future (2018) NEM.  
  

                                       
26  Federal Aviation Administration, Final Environmental Assessment for Proposed Arrival Procedures 

to Seattle-Tacoma International Airport, Chapter Six, Environmental Consequences, Section 6.1 
Noise, November 1, 2012. 
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Table 3-10 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 

 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16C 16CA2A 1.36% 1.52% 0.99% 1.55% 1.12% 

16C 16CA2A1 0.86% 0.96% 0.62% 0.98% 0.71% 

16C 16CA2A2 0.86% 0.96% 0.62% 0.98% 0.71% 

16C 16CA2A3 0.22% 0.25% 0.16% 0.25% 0.18% 

16C 16CA2A4 0.22% 0.25% 0.16% 0.25% 0.18% 

16C 16CA2B 0.27% 0.30% 0.19% 0.31% 0.22% 

16C 16CA2B1 0.17% 0.19% 0.12% 0.20% 0.14% 

16C 16CA2B2 0.17% 0.19% 0.12% 0.20% 0.14% 

16C 16CA2B3 0.04% 0.05% 0.03% 0.05% 0.04% 

16C 16CA2B4 0.04% 0.05% 0.03% 0.05% 0.04% 

16C 16CA2C 0.14% 0.15% 0.09% 0.15% 0.11% 

16C 16CA2C1 0.09% 0.10% 0.06% 0.10% 0.07% 

16C 16CA2C2 0.09% 0.10% 0.06% 0.10% 0.07% 

16C 16CA2C3 0.02% 0.02% 0.01% 0.03% 0.02% 

16C 16CA2C4 0.02% 0.02% 0.01% 0.03% 0.02% 

16C 16CA3A 2.05% 2.29% 1.48% 2.32% 1.68% 

16C 16CA3A1 1.29% 1.45% 0.93% 1.46% 1.06% 

16C 16CA3A2 1.29% 1.45% 0.93% 1.46% 1.06% 

16C 16CA3A3 0.33% 0.37% 0.24% 0.38% 0.27% 

16C 16CA3A4 0.33% 0.37% 0.24% 0.38% 0.27% 

16C 16CA3B 1.64% 1.83% 1.18% 1.85% 1.34% 

16C 16CA3B1 1.04% 1.16% 0.75% 1.17% 0.85% 

16C 16CA3B2 1.04% 1.16% 0.75% 1.17% 0.85% 

16C 16CA3B3 0.27% 0.30% 0.19% 0.30% 0.22% 

16C 16CA3B4 0.27% 0.30% 0.19% 0.30% 0.22% 

16C 16CA3C 0.41% 0.46% 0.29% 0.46% 0.34% 

16C 16CA3C1 0.26% 0.29% 0.18% 0.29% 0.21% 

16C 16CA3C2 0.26% 0.29% 0.18% 0.29% 0.21% 

16C 16CA3C3 0.07% 0.07% 0.04% 0.08% 0.05% 

16C 16CA3C4 0.07% 0.07% 0.04% 0.08% 0.05% 

16C 16CA4A 2.35% 2.63% 1.70% 2.67% 1.93% 

16C 16CA4A1 2.03% 2.26% 1.46% 2.29% 1.66% 

16C 16CA4A2 2.03% 2.26% 1.46% 2.29% 1.66% 

16C 16CA4A3 1.28% 1.43% 0.93% 1.45% 1.05% 

16C 16CA4A4 1.28% 1.43% 0.93% 1.45% 1.05% 

16C 16CA4A5 0.60% 0.68% 0.43% 0.68% 0.50% 

16C 16CA4A6 0.60% 0.68% 0.43% 0.68% 0.50% 

16C 16CA4A7 0.21% 0.24% 0.15% 0.24% 0.17% 

16C 16CA4A8 0.21% 0.24% 0.15% 0.24% 0.17% 

16C 16CA4B 0.08% 0.09% 0.05% 0.09% 0.06% 

16C 16CA4B1 0.07% 0.08% 0.04% 0.08% 0.05% 

16C 16CA4B2 0.07% 0.08% 0.04% 0.08% 0.05% 

16C 16CA4B3 0.04% 0.05% 0.03% 0.05% 0.03% 

16C 16CA4B4 0.04% 0.05% 0.03% 0.05% 0.03% 
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Table 3-10, Continued 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 

 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16C 16CA4B5 0.02% 0.02% 0.01% 0.02% 0.02% 

16C 16CA4B6 0.02% 0.02% 0.01% 0.02% 0.02% 

16C 16CA4B7 0.01% 0.01% 0.00% 0.01% 0.00% 

16C 16CA4B8 0.01% 0.01% 0.00% 0.01% 0.00% 

16C 16CA5A 1.96% 2.19% 1.42% 2.22% 1.61% 

16C 16CA5A1 1.69% 1.89% 1.22% 1.91% 1.38% 

16C 16CA5A2 1.69% 1.89% 1.22% 1.91% 1.38% 

16C 16CA5A3 1.07% 1.19% 0.77% 1.21% 0.88% 

16C 16CA5A4 1.07% 1.19% 0.77% 1.21% 0.88% 

16C 16CA5A5 0.50% 0.56% 0.36% 0.57% 0.41% 

16C 16CA5A6 0.50% 0.56% 0.36% 0.57% 0.41% 

16C 16CA5A7 0.18% 0.20% 0.12% 0.20% 0.14% 

16C 16CA5A8 0.18% 0.20% 0.12% 0.20% 0.14% 

16C 16CA5B 0.08% 0.09% 0.05% 0.09% 0.06% 

16C 16CA5B1 0.07% 0.08% 0.04% 0.08% 0.05% 

16C 16CA5B2 0.07% 0.08% 0.04% 0.08% 0.05% 

16C 16CA5B3 0.04% 0.05% 0.03% 0.05% 0.03% 

16C 16CA5B4 0.04% 0.05% 0.03% 0.05% 0.03% 

16C 16CA5B5 0.02% 0.02% 0.01% 0.02% 0.02% 

16C 16CA5B6 0.02% 0.02% 0.01% 0.02% 0.02% 

16C 16CA5B7 0.01% 0.01% 0.00% 0.01% 0.00% 

16C 16CA5B8 0.01% 0.01% 0.00% 0.01% 0.00% 

16L 16LA2A 0.57% 0.21% 0.40% 0.31% 0.76% 

16L 16LA2A1 0.36% 0.13% 0.25% 0.20% 0.48% 

16L 16LA2A2 0.36% 0.13% 0.25% 0.20% 0.48% 

16L 16LA2A3 0.09% 0.03% 0.06% 0.05% 0.12% 

16L 16LA2A4 0.09% 0.03% 0.06% 0.05% 0.12% 

16L 16LA2B 0.11% 0.04% 0.08% 0.06% 0.15% 

16L 16LA2B1 0.07% 0.03% 0.05% 0.04% 0.10% 

16L 16LA2B2 0.07% 0.03% 0.05% 0.04% 0.10% 

16L 16LA2B3 0.02% 0.01% 0.01% 0.01% 0.02% 

16L 16LA2B4 0.02% 0.01% 0.01% 0.01% 0.02% 

16L 16LA2C 0.06% 0.02% 0.04% 0.03% 0.07% 

16L 16LA2C1 0.04% 0.01% 0.02% 0.02% 0.05% 

16L 16LA2C2 0.04% 0.01% 0.02% 0.02% 0.05% 

16L 16LA2C3 0.01% 0.00% 0.01% 0.01% 0.01% 

16L 16LA2C4 0.01% 0.00% 0.01% 0.01% 0.01% 

16L 16LA3A 0.86% 0.31% 0.60% 0.47% 1.14% 

16L 16LA3A1 0.54% 0.20% 0.38% 0.30% 0.72% 

16L 16LA3A2 0.54% 0.20% 0.38% 0.30% 0.72% 

16L 16LA3A3 0.14% 0.05% 0.09% 0.08% 0.19% 

16L 16LA3A4 0.14% 0.05% 0.09% 0.08% 0.19% 

16L 16LA3B 0.68% 0.25% 0.48% 0.37% 0.91% 

16L 16LA3B1 0.43% 0.16% 0.30% 0.24% 0.58% 
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Table 3-10, Continued 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 

 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16L 16LA3B2 0.43% 0.16% 0.30% 0.24% 0.58% 

16L 16LA3B3 0.11% 0.04% 0.08% 0.06% 0.15% 

16L 16LA3B4 0.11% 0.04% 0.08% 0.06% 0.15% 

16L 16LA3C 0.17% 0.06% 0.12% 0.09% 0.23% 

16L 16LA3C1 0.11% 0.04% 0.07% 0.06% 0.14% 

16L 16LA3C2 0.11% 0.04% 0.07% 0.06% 0.14% 

16L 16LA3C3 0.03% 0.01% 0.02% 0.02% 0.04% 

16L 16LA3C4 0.03% 0.01% 0.02% 0.02% 0.04% 

16L 16LA4A 0.98% 0.36% 0.69% 0.54% 1.31% 

16L 16LA4A1 0.85% 0.31% 0.60% 0.46% 1.13% 

16L 16LA4A2 0.85% 0.31% 0.60% 0.46% 1.13% 

16L 16LA4A3 0.54% 0.20% 0.38% 0.29% 0.71% 

16L 16LA4A4 0.54% 0.20% 0.38% 0.29% 0.71% 

16L 16LA4A5 0.25% 0.09% 0.17% 0.14% 0.34% 

16L 16LA4A6 0.25% 0.09% 0.17% 0.14% 0.34% 

16L 16LA4A7 0.09% 0.03% 0.06% 0.05% 0.12% 

16L 16LA4A8 0.09% 0.03% 0.06% 0.05% 0.12% 

16L 16LA4B 0.03% 0.01% 0.02% 0.02% 0.04% 

16L 16LA4B1 0.03% 0.01% 0.02% 0.02% 0.04% 

16L 16LA4B2 0.03% 0.01% 0.02% 0.02% 0.04% 

16L 16LA4B3 0.02% 0.01% 0.01% 0.01% 0.02% 

16L 16LA4B4 0.02% 0.01% 0.01% 0.01% 0.02% 

16L 16LA4B5 0.01% 0.00% 0.00% 0.00% 0.01% 

16L 16LA4B6 0.01% 0.00% 0.00% 0.00% 0.01% 

16L 16LA4B7 0.00% 0.00% 0.00% 0.00% 0.00% 

16L 16LA4B8 0.00% 0.00% 0.00% 0.00% 0.00% 

16L 16LA5A 0.82% 0.30% 0.58% 0.45% 1.09% 

16L 16LA5A1 0.71% 0.26% 0.50% 0.39% 0.94% 

16L 16LA5A2 0.71% 0.26% 0.50% 0.39% 0.94% 

16L 16LA5A3 0.45% 0.16% 0.31% 0.24% 0.60% 

16L 16LA5A4 0.45% 0.16% 0.31% 0.24% 0.60% 

16L 16LA5A5 0.21% 0.08% 0.14% 0.12% 0.28% 

16L 16LA5A6 0.21% 0.08% 0.14% 0.12% 0.28% 

16L 16LA5A7 0.07% 0.03% 0.05% 0.04% 0.10% 

16L 16LA5A8 0.07% 0.03% 0.05% 0.04% 0.10% 

16L 16LA5B 0.03% 0.01% 0.02% 0.02% 0.04% 

16L 16LA5B1 0.03% 0.01% 0.02% 0.02% 0.04% 

16L 16LA5B2 0.03% 0.01% 0.02% 0.02% 0.04% 

16L 16LA5B3 0.02% 0.01% 0.01% 0.01% 0.02% 

16L 16LA5B4 0.02% 0.01% 0.01% 0.01% 0.02% 

16L 16LA5B5 0.01% 0.00% 0.00% 0.00% 0.01% 

16L 16LA5B6 0.01% 0.00% 0.00% 0.00% 0.01% 

16L 16LA5B7 0.00% 0.00% 0.00% 0.00% 0.00% 

16L 16LA5B8 0.00% 0.00% 0.00% 0.00% 0.00% 
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Table 3-10, Continued 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 

 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16R 16RA2A 1.05% 1.25% 1.56% 1.16% 1.28% 

16R 16RA2A1 0.66% 0.79% 0.99% 0.73% 0.81% 

16R 16RA2A2 0.66% 0.79% 0.99% 0.73% 0.81% 

16R 16RA2A3 0.17% 0.20% 0.25% 0.19% 0.21% 

16R 16RA2A4 0.17% 0.20% 0.25% 0.19% 0.21% 

16R 16RA2B 0.21% 0.25% 0.31% 0.23% 0.26% 

16R 16RA2B1 0.13% 0.16% 0.20% 0.15% 0.16% 

16R 16RA2B2 0.13% 0.16% 0.20% 0.15% 0.16% 

16R 16RA2B3 0.03% 0.04% 0.05% 0.04% 0.04% 

16R 16RA2B4 0.03% 0.04% 0.05% 0.04% 0.04% 

16R 16RA2C 0.10% 0.12% 0.16% 0.12% 0.13% 

16R 16RA2C1 0.07% 0.08% 0.10% 0.07% 0.08% 

16R 16RA2C2 0.07% 0.08% 0.10% 0.07% 0.08% 

16R 16RA2C3 0.02% 0.02% 0.02% 0.02% 0.02% 

16R 16RA2C4 0.02% 0.02% 0.02% 0.02% 0.02% 

16R 16RA3A 1.57% 1.87% 2.34% 1.74% 1.92% 

16R 16RA3A1 0.99% 1.18% 1.48% 1.10% 1.21% 

16R 16RA3A2 0.99% 1.18% 1.48% 1.10% 1.21% 

16R 16RA3A3 0.26% 0.31% 0.38% 0.28% 0.31% 

16R 16RA3A4 0.26% 0.31% 0.38% 0.28% 0.31% 

16R 16RA3B 1.26% 1.50% 1.87% 1.39% 1.53% 

16R 16RA3B1 0.79% 0.95% 1.18% 0.88% 0.97% 

16R 16RA3B2 0.79% 0.95% 1.18% 0.88% 0.97% 

16R 16RA3B3 0.21% 0.24% 0.31% 0.23% 0.25% 

16R 16RA3B4 0.21% 0.24% 0.31% 0.23% 0.25% 

16R 16RA3C 0.31% 0.37% 0.47% 0.35% 0.38% 

16R 16RA3C1 0.20% 0.24% 0.30% 0.22% 0.24% 

16R 16RA3C2 0.20% 0.24% 0.30% 0.22% 0.24% 

16R 16RA3C3 0.05% 0.06% 0.08% 0.06% 0.06% 

16R 16RA3C4 0.05% 0.06% 0.08% 0.06% 0.06% 

16R 16RA4A 1.81% 2.15% 2.69% 2.00% 2.21% 

16R 16RA4A1 1.56% 1.85% 2.31% 1.72% 1.90% 

16R 16RA4A2 1.56% 1.85% 2.31% 1.72% 1.90% 

16R 16RA4A3 0.99% 1.17% 1.47% 1.09% 1.20% 

16R 16RA4A4 0.99% 1.17% 1.47% 1.09% 1.20% 

16R 16RA4A5 0.46% 0.55% 0.69% 0.51% 0.57% 

16R 16RA4A6 0.46% 0.55% 0.69% 0.51% 0.57% 

16R 16RA4A7 0.16% 0.19% 0.24% 0.18% 0.20% 

16R 16RA4A8 0.16% 0.19% 0.24% 0.18% 0.20% 

16R 16RA4B 0.06% 0.07% 0.09% 0.07% 0.07% 

16R 16RA4B1 0.05% 0.06% 0.08% 0.06% 0.06% 

16R 16RA4B2 0.05% 0.06% 0.08% 0.06% 0.06% 

16R 16RA4B3 0.03% 0.04% 0.05% 0.04% 0.04% 

16R 16RA4B4 0.03% 0.04% 0.05% 0.04% 0.04% 
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Table 3-10, Continued 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16R 16RA4B5 0.02% 0.02% 0.02% 0.02% 0.02% 

16R 16RA4B6 0.02% 0.02% 0.02% 0.02% 0.02% 

16R 16RA4B7 0.01% 0.01% 0.00% 0.01% 0.01% 

16R 16RA4B8 0.01% 0.01% 0.00% 0.01% 0.01% 

16R 16RA5A 1.51% 1.79% 2.24% 1.67% 1.84% 

16R 16RA5A1 1.30% 1.54% 1.93% 1.43% 1.58% 

16R 16RA5A2 1.30% 1.54% 1.93% 1.43% 1.58% 

16R 16RA5A3 0.82% 0.98% 1.22% 0.91% 1.00% 

16R 16RA5A4 0.82% 0.98% 1.22% 0.91% 1.00% 

16R 16RA5A5 0.39% 0.46% 0.58% 0.43% 0.47% 

16R 16RA5A6 0.39% 0.46% 0.58% 0.43% 0.47% 

16R 16RA5A7 0.14% 0.16% 0.20% 0.15% 0.16% 

16R 16RA5A8 0.14% 0.16% 0.20% 0.15% 0.16% 

16R 16RA5B 0.06% 0.07% 0.09% 0.07% 0.07% 

16R 16RA5B1 0.05% 0.06% 0.08% 0.06% 0.06% 

16R 16RA5B2 0.05% 0.06% 0.08% 0.06% 0.06% 

16R 16RA5B3 0.03% 0.04% 0.05% 0.04% 0.04% 

16R 16RA5B4 0.03% 0.04% 0.05% 0.04% 0.04% 

16R 16RA5B5 0.02% 0.02% 0.02% 0.02% 0.02% 

16R 16RA5B6 0.02% 0.02% 0.02% 0.02% 0.02% 

16R 16RA5B7 0.01% 0.01% 0.00% 0.01% 0.01% 

16R 16RA5B8 0.01% 0.01% 0.00% 0.01% 0.01% 

34C 34CA2A 0.33% 0.38% 0.28% 0.35% 0.16% 

34C 34CA2A1 0.21% 0.24% 0.18% 0.22% 0.10% 

34C 34CA2A2 0.21% 0.24% 0.18% 0.22% 0.10% 

34C 34CA2A3 0.05% 0.06% 0.04% 0.06% 0.03% 

34C 34CA2A4 0.05% 0.06% 0.04% 0.06% 0.03% 

34C 34CA2B 0.28% 0.33% 0.25% 0.31% 0.14% 

34C 34CA2B1 0.18% 0.21% 0.15% 0.20% 0.09% 

34C 34CA2B2 0.18% 0.21% 0.15% 0.20% 0.09% 

34C 34CA2B3 0.05% 0.05% 0.04% 0.05% 0.02% 

34C 34CA2B4 0.05% 0.05% 0.04% 0.05% 0.02% 

34C 34CA2C 0.08% 0.09% 0.07% 0.09% 0.04% 

34C 34CA2C1 0.05% 0.06% 0.04% 0.06% 0.02% 

34C 34CA2C2 0.05% 0.06% 0.04% 0.06% 0.02% 

34C 34CA2C3 0.01% 0.02% 0.01% 0.01% 0.00% 

34C 34CA2C4 0.01% 0.02% 0.01% 0.01% 0.00% 

34C 34CA2D 0.28% 0.33% 0.25% 0.31% 0.14% 

34C 34CA2D1 0.18% 0.21% 0.15% 0.20% 0.09% 

34C 34CA2D2 0.18% 0.21% 0.15% 0.20% 0.09% 

34C 34CA2D3 0.05% 0.05% 0.04% 0.05% 0.02% 

34C 34CA2D4 0.05% 0.05% 0.04% 0.05% 0.02% 

34C 34CA3A 0.73% 0.85% 0.64% 0.80% 0.36% 

34C 34CA3A1 0.46% 0.53% 0.40% 0.50% 0.23% 
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Table 3-10, Continued 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34C 34CA3A2 0.46% 0.53% 0.40% 0.50% 0.23% 

34C 34CA3A3 0.12% 0.14% 0.10% 0.13% 0.06% 

34C 34CA3A4 0.12% 0.14% 0.10% 0.13% 0.06% 

34C 34CA3B 0.69% 0.80% 0.60% 0.75% 0.34% 

34C 34CA3B1 0.44% 0.50% 0.38% 0.48% 0.21% 

34C 34CA3B2 0.44% 0.50% 0.38% 0.48% 0.21% 

34C 34CA3B3 0.11% 0.13% 0.10% 0.12% 0.06% 

34C 34CA3B4 0.11% 0.13% 0.10% 0.12% 0.06% 

34C 34CA3C 0.08% 0.09% 0.07% 0.09% 0.04% 

34C 34CA3C1 0.05% 0.06% 0.04% 0.06% 0.02% 

34C 34CA3C2 0.05% 0.06% 0.04% 0.06% 0.02% 

34C 34CA3C3 0.01% 0.02% 0.01% 0.01% 0.00% 

34C 34CA3C4 0.01% 0.02% 0.01% 0.01% 0.00% 

34C 34CA4A 0.54% 0.62% 0.47% 0.56% 0.25% 

34C 34CA4A1 0.46% 0.53% 0.40% 0.48% 0.22% 

34C 34CA4A2 0.46% 0.53% 0.40% 0.48% 0.22% 

34C 34CA4A3 0.29% 0.34% 0.26% 0.31% 0.14% 

34C 34CA4A4 0.29% 0.34% 0.26% 0.31% 0.14% 

34C 34CA4A5 0.14% 0.16% 0.12% 0.14% 0.06% 

34C 34CA4A6 0.14% 0.16% 0.12% 0.14% 0.06% 

34C 34CA4A7 0.05% 0.06% 0.04% 0.05% 0.02% 

34C 34CA4A8 0.05% 0.06% 0.04% 0.05% 0.02% 

34C 34CA5A 0.35% 0.41% 0.31% 0.38% 0.17% 

34C 34CA5A1 0.30% 0.35% 0.26% 0.33% 0.15% 

34C 34CA5A2 0.30% 0.35% 0.26% 0.33% 0.15% 

34C 34CA5A3 0.19% 0.22% 0.17% 0.21% 0.09% 

34C 34CA5A4 0.19% 0.22% 0.17% 0.21% 0.09% 

34C 34CA5A5 0.09% 0.10% 0.08% 0.10% 0.04% 

34C 34CA5A6 0.09% 0.10% 0.08% 0.10% 0.04% 

34C 34CA5A7 0.03% 0.04% 0.02% 0.03% 0.01% 

34C 34CA5A8 0.03% 0.04% 0.02% 0.03% 0.01% 

34C 34CA5B 0.00% 0.00% 0.00% 0.08% 0.03% 

34C 34CA5B1 0.00% 0.00% 0.00% 0.02% 0.01% 

34C 34CA5B2 0.00% 0.00% 0.00% 0.02% 0.01% 

34C 34CA5C 0.02% 0.03% 0.02% 0.03% 0.01% 

34C 34CA5C1 0.02% 0.02% 0.01% 0.02% 0.01% 

34C 34CA5C2 0.02% 0.02% 0.01% 0.02% 0.01% 

34C 34CA5C3 0.01% 0.01% 0.01% 0.01% 0.00% 

34C 34CA5C4 0.01% 0.01% 0.01% 0.01% 0.00% 

34C 34CA5C5 0.01% 0.01% 0.00% 0.01% 0.00% 

34C 34CA5C6 0.01% 0.01% 0.00% 0.01% 0.00% 

34C 34CA5C7 0.00% 0.00% 0.00% 0.00% 0.00% 

34C 34CA5C8 0.00% 0.00% 0.00% 0.00% 0.00% 

34L 34LA2A 0.19% 0.24% 0.35% 0.22% 0.31% 
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Table 3-10, Continued 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34L 34LA2A1 0.12% 0.15% 0.22% 0.14% 0.20% 

34L 34LA2A2 0.12% 0.15% 0.22% 0.14% 0.20% 

34L 34LA2A3 0.03% 0.04% 0.05% 0.04% 0.05% 

34L 34LA2A4 0.03% 0.04% 0.05% 0.04% 0.05% 

34L 34LA2B 0.17% 0.21% 0.30% 0.19% 0.27% 

34L 34LA2B1 0.11% 0.13% 0.19% 0.12% 0.17% 

34L 34LA2B2 0.11% 0.13% 0.19% 0.12% 0.17% 

34L 34LA2B3 0.03% 0.03% 0.05% 0.03% 0.04% 

34L 34LA2B4 0.03% 0.03% 0.05% 0.03% 0.04% 

34L 34LA2C 0.05% 0.06% 0.09% 0.06% 0.08% 

34L 34LA2C1 0.03% 0.04% 0.05% 0.03% 0.05% 

34L 34LA2C2 0.03% 0.04% 0.05% 0.03% 0.05% 

34L 34LA2C3 0.01% 0.01% 0.01% 0.01% 0.01% 

34L 34LA2C4 0.01% 0.01% 0.01% 0.01% 0.01% 

34L 34LA2D 0.17% 0.21% 0.30% 0.19% 0.27% 

34L 34LA2D1 0.11% 0.13% 0.19% 0.12% 0.17% 

34L 34LA2D2 0.11% 0.13% 0.19% 0.12% 0.17% 

34L 34LA2D3 0.03% 0.03% 0.05% 0.03% 0.04% 

34L 34LA2D4 0.03% 0.03% 0.05% 0.03% 0.04% 

34L 34LA3A 0.43% 0.54% 0.78% 0.50% 0.70% 

34L 34LA3A1 0.27% 0.34% 0.49% 0.32% 0.44% 

34L 34LA3A2 0.27% 0.34% 0.49% 0.32% 0.44% 

34L 34LA3A3 0.07% 0.09% 0.13% 0.08% 0.11% 

34L 34LA3A4 0.07% 0.09% 0.13% 0.08% 0.11% 

34L 34LA3B 0.40% 0.51% 0.74% 0.47% 0.66% 

34L 34LA3B1 0.26% 0.32% 0.47% 0.30% 0.42% 

34L 34LA3B2 0.26% 0.32% 0.47% 0.30% 0.42% 

34L 34LA3B3 0.07% 0.08% 0.12% 0.08% 0.11% 

34L 34LA3B4 0.07% 0.08% 0.12% 0.08% 0.11% 

34L 34LA3C 0.05% 0.06% 0.09% 0.06% 0.08% 

34L 34LA3C1 0.03% 0.04% 0.05% 0.03% 0.05% 

34L 34LA3C2 0.03% 0.04% 0.05% 0.03% 0.05% 

34L 34LA3C3 0.01% 0.01% 0.01% 0.01% 0.01% 

34L 34LA3C4 0.01% 0.01% 0.01% 0.01% 0.01% 

34L 34LA4A 0.31% 0.40% 0.58% 0.35% 0.49% 

34L 34LA4A1 0.27% 0.34% 0.50% 0.30% 0.42% 

34L 34LA4A2 0.27% 0.34% 0.50% 0.30% 0.42% 

34L 34LA4A3 0.17% 0.22% 0.31% 0.19% 0.27% 

34L 34LA4A4 0.17% 0.22% 0.31% 0.19% 0.27% 

34L 34LA4A5 0.08% 0.10% 0.15% 0.09% 0.13% 

34L 34LA4A6 0.08% 0.10% 0.15% 0.09% 0.13% 

34L 34LA4A7 0.03% 0.04% 0.05% 0.03% 0.04% 

34L 34LA4A8 0.03% 0.04% 0.05% 0.03% 0.04% 

34L 34LA5A 0.21% 0.26% 0.38% 0.24% 0.34% 
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Table 3-10, Continued 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34L 34LA5A1 0.18% 0.22% 0.32% 0.21% 0.29% 

34L 34LA5A2 0.18% 0.22% 0.32% 0.21% 0.29% 

34L 34LA5A3 0.11% 0.14% 0.20% 0.13% 0.18% 

34L 34LA5A4 0.11% 0.14% 0.20% 0.13% 0.18% 

34L 34LA5A5 0.05% 0.07% 0.10% 0.06% 0.09% 

34L 34LA5A6 0.05% 0.07% 0.10% 0.06% 0.09% 

34L 34LA5A7 0.02% 0.02% 0.03% 0.02% 0.03% 

34L 34LA5A8 0.02% 0.02% 0.03% 0.02% 0.03% 

34L 34LA5B 0.00% 0.00% 0.00% 0.05% 0.07% 

34L 34LA5B1 0.00% 0.00% 0.00% 0.01% 0.01% 

34L 34LA5B2 0.00% 0.00% 0.00% 0.01% 0.01% 

34L 34LA5C 0.01% 0.02% 0.02% 0.02% 0.02% 

34L 34LA5C1 0.01% 0.01% 0.02% 0.01% 0.02% 

34L 34LA5C2 0.01% 0.01% 0.02% 0.01% 0.02% 

34L 34LA5C3 0.01% 0.01% 0.01% 0.01% 0.01% 

34L 34LA5C4 0.01% 0.01% 0.01% 0.01% 0.01% 

34L 34LA5C5 0.00% 0.00% 0.00% 0.00% 0.01% 

34L 34LA5C6 0.00% 0.00% 0.00% 0.00% 0.01% 

34L 34LA5C7 0.00% 0.00% 0.00% 0.00% 0.00% 

34L 34LA5C8 0.00% 0.00% 0.00% 0.00% 0.00% 

34R 34RA2A 0.19% 0.09% 0.12% 0.10% 0.10% 

34R 34RA2A1 0.12% 0.05% 0.08% 0.06% 0.06% 

34R 34RA2A2 0.12% 0.05% 0.08% 0.06% 0.06% 

34R 34RA2A3 0.03% 0.01% 0.02% 0.02% 0.01% 

34R 34RA2A4 0.03% 0.01% 0.02% 0.02% 0.01% 

34R 34RA2B 0.16% 0.08% 0.10% 0.09% 0.09% 

34R 34RA2B1 0.10% 0.05% 0.06% 0.06% 0.05% 

34R 34RA2B2 0.10% 0.05% 0.06% 0.06% 0.05% 

34R 34RA2B3 0.03% 0.01% 0.01% 0.01% 0.01% 

34R 34RA2B4 0.03% 0.01% 0.01% 0.01% 0.01% 

34R 34RA2C 0.05% 0.02% 0.03% 0.02% 0.02% 

34R 34RA2C1 0.03% 0.01% 0.02% 0.02% 0.01% 

34R 34RA2C2 0.03% 0.01% 0.02% 0.02% 0.01% 

34R 34RA2C3 0.01% 0.00% 0.00% 0.00% 0.00% 

34R 34RA2C4 0.01% 0.00% 0.00% 0.00% 0.00% 

34R 34RA2D 0.16% 0.08% 0.10% 0.09% 0.09% 

34R 34RA2D1 0.10% 0.05% 0.06% 0.06% 0.05% 

34R 34RA2D2 0.10% 0.05% 0.06% 0.06% 0.05% 

34R 34RA2D3 0.03% 0.01% 0.01% 0.01% 0.01% 

34R 34RA2D4 0.03% 0.01% 0.01% 0.01% 0.01% 

34R 34RA3A 0.42% 0.19% 0.28% 0.22% 0.22% 

34R 34RA3A1 0.27% 0.12% 0.17% 0.14% 0.14% 

34R 34RA3A2 0.27% 0.12% 0.17% 0.14% 0.14% 

34R 34RA3A3 0.07% 0.03% 0.04% 0.04% 0.04% 
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Table 3-10, Continued 
INM ARRIVAL FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34R 34RA3A4 0.07% 0.03% 0.04% 0.04% 0.04% 

34R 34RA3B 0.40% 0.18% 0.26% 0.21% 0.21% 

34R 34RA3B1 0.25% 0.12% 0.17% 0.13% 0.13% 

34R 34RA3B2 0.25% 0.12% 0.17% 0.13% 0.13% 

34R 34RA3B3 0.06% 0.03% 0.04% 0.03% 0.03% 

34R 34RA3B4 0.06% 0.03% 0.04% 0.03% 0.03% 

34R 34RA3C 0.05% 0.02% 0.03% 0.02% 0.02% 

34R 34RA3C1 0.03% 0.01% 0.02% 0.02% 0.01% 

34R 34RA3C2 0.03% 0.01% 0.02% 0.02% 0.01% 

34R 34RA3C3 0.01% 0.00% 0.00% 0.00% 0.00% 

34R 34RA3C4 0.01% 0.00% 0.00% 0.00% 0.00% 

34R 34RA4A 0.31% 0.14% 0.20% 0.16% 0.16% 

34R 34RA4A1 0.27% 0.12% 0.17% 0.14% 0.13% 

34R 34RA4A2 0.27% 0.12% 0.17% 0.14% 0.13% 

34R 34RA4A3 0.17% 0.08% 0.11% 0.09% 0.08% 

34R 34RA4A4 0.17% 0.08% 0.11% 0.09% 0.08% 

34R 34RA4A5 0.08% 0.04% 0.05% 0.04% 0.04% 

34R 34RA4A6 0.08% 0.04% 0.05% 0.04% 0.04% 

34R 34RA4A7 0.03% 0.01% 0.01% 0.01% 0.01% 

34R 34RA4A8 0.03% 0.01% 0.01% 0.01% 0.01% 

34R 34RA5A 0.20% 0.09% 0.13% 0.11% 0.11% 

34R 34RA5A1 0.17% 0.08% 0.11% 0.09% 0.09% 

34R 34RA5A2 0.17% 0.08% 0.11% 0.09% 0.09% 

34R 34RA5A3 0.11% 0.05% 0.07% 0.06% 0.06% 

34R 34RA5A4 0.11% 0.05% 0.07% 0.06% 0.06% 

34R 34RA5A5 0.05% 0.02% 0.03% 0.03% 0.03% 

34R 34RA5A6 0.05% 0.02% 0.03% 0.03% 0.03% 

34R 34RA5A7 0.02% 0.01% 0.01% 0.01% 0.01% 

34R 34RA5A8 0.02% 0.01% 0.01% 0.01% 0.01% 

34R 34RA5B 0.00% 0.00% 0.00% 0.02% 0.02% 

34R 34RA5B1 0.00% 0.00% 0.00% 0.01% 0.00% 

34R 34RA5B2 0.00% 0.00% 0.00% 0.01% 0.00% 

34R 34RA5C 0.01% 0.01% 0.01% 0.01% 0.01% 

34R 34RA5C1 0.01% 0.01% 0.01% 0.01% 0.01% 

34R 34RA5C2 0.01% 0.01% 0.01% 0.01% 0.01% 

34R 34RA5C3 0.01% 0.00% 0.00% 0.00% 0.00% 

34R 34RA5C4 0.01% 0.00% 0.00% 0.00% 0.00% 

34R 34RA5C5 0.00% 0.00% 0.00% 0.00% 0.00% 

34R 34RA5C6 0.00% 0.00% 0.00% 0.00% 0.00% 

34R 34RA5C7 0.00% 0.00% 0.00% 0.00% 0.00% 

34R 34RA5C8 0.00% 0.00% 0.00% 0.00% 0.00% 
 

Note:  Sum of totals may not equal 100 percent due to rounding; some tracks were modeled with less than 
0.00 percent of operations. 

Source:   Seattle-Tacoma International Airport ANOMS Data, 2009-2012; Landrum & Brown, 2013.  
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Table 3-11 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16C 16CD1A 1.45% 1.88% 2.12% 0.00% 0.00% 

16C 16CD1A1 0.92% 1.19% 1.34% 0.00% 0.00% 

16C 16CD1A2 0.92% 1.19% 1.34% 0.00% 0.00% 

16C 16CD1A3 0.24% 0.31% 0.35% 0.00% 0.00% 

16C 16CD1A4 0.24% 0.31% 0.35% 0.00% 0.00% 

16C 16CD1B 0.36% 0.47% 0.53% 0.52% 0.36% 

16C 16CD1B1 0.23% 0.30% 0.33% 0.33% 0.23% 

16C 16CD1B2 0.23% 0.30% 0.33% 0.33% 0.23% 

16C 16CD1B3 0.06% 0.08% 0.09% 0.08% 0.06% 

16C 16CD1B4 0.06% 0.08% 0.09% 0.08% 0.06% 

16C 16CD1C 0.00% 0.00% 0.00% 0.26% 0.18% 

16C 16CD1C1 0.00% 0.00% 0.00% 0.16% 0.11% 

16C 16CD1C2 0.00% 0.00% 0.00% 0.16% 0.11% 

16C 16CD1C3 0.00% 0.00% 0.00% 0.04% 0.03% 

16C 16CD1C4 0.00% 0.00% 0.00% 0.04% 0.03% 

16C 16CD1D 0.09% 0.12% 0.13% 0.00% 0.00% 

16C 16CD1D1 0.06% 0.07% 0.08% 0.00% 0.00% 

16C 16CD1D2 0.06% 0.07% 0.08% 0.00% 0.00% 

16C 16CD1D3 0.01% 0.02% 0.02% 0.00% 0.00% 

16C 16CD1D4 0.01% 0.02% 0.02% 0.00% 0.00% 

16C 16CD2A 0.23% 0.29% 0.33% 0.00% 0.00% 

16C 16CD2A1 0.14% 0.19% 0.21% 0.00% 0.00% 

16C 16CD2A2 0.14% 0.19% 0.21% 0.00% 0.00% 

16C 16CD2A3 0.04% 0.05% 0.05% 0.00% 0.00% 

16C 16CD2A4 0.04% 0.05% 0.05% 0.00% 0.00% 

16C 16CD2B 1.45% 1.88% 2.12% 0.00% 0.00% 

16C 16CD2B1 0.92% 1.19% 1.34% 0.00% 0.00% 

16C 16CD2B2 0.92% 1.19% 1.34% 0.00% 0.00% 

16C 16CD2B3 0.24% 0.31% 0.35% 0.00% 0.00% 

16C 16CD2B4 0.24% 0.31% 0.35% 0.00% 0.00% 

16C 16CD3A 0.68% 0.88% 0.99% 0.00% 0.00% 

16C 16CD3A1 0.43% 0.56% 0.63% 0.00% 0.00% 

16C 16CD3A2 0.43% 0.56% 0.63% 0.00% 0.00% 

16C 16CD3A3 0.11% 0.14% 0.16% 0.00% 0.00% 

16C 16CD3A4 0.11% 0.14% 0.16% 0.00% 0.00% 

16C 16CD3B 0.27% 0.35% 0.40% 0.00% 0.00% 

16C 16CD3B1 0.17% 0.22% 0.25% 0.00% 0.00% 

16C 16CD3B2 0.17% 0.22% 0.25% 0.00% 0.00% 

16C 16CD3B3 0.04% 0.06% 0.06% 0.00% 0.00% 

16C 16CD3B4 0.04% 0.06% 0.06% 0.00% 0.00% 

16C 16CD4A 0.00% 0.00% 0.00% 1.30% 0.91% 

16C 16CD4A1 0.00% 0.00% 0.00% 0.82% 0.57% 

16C 16CD4A2 0.00% 0.00% 0.00% 0.82% 0.57% 

16C 16CD4A3 0.00% 0.00% 0.00% 0.21% 0.15% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16C 16CD4A4 0.00% 0.00% 0.00% 0.21% 0.15% 

16C 16CD4B 0.00% 0.00% 0.00% 1.30% 0.91% 

16C 16CD4B1 0.00% 0.00% 0.00% 0.82% 0.57% 

16C 16CD4B2 0.00% 0.00% 0.00% 0.82% 0.57% 

16C 16CD4B3 0.00% 0.00% 0.00% 0.21% 0.15% 

16C 16CD4B4 0.00% 0.00% 0.00% 0.21% 0.15% 

16C 16CD4C 0.00% 0.00% 0.00% 0.26% 0.18% 

16C 16CD4C1 0.00% 0.00% 0.00% 0.16% 0.11% 

16C 16CD4C2 0.00% 0.00% 0.00% 0.16% 0.11% 

16C 16CD4C3 0.00% 0.00% 0.00% 0.04% 0.03% 

16C 16CD4C4 0.00% 0.00% 0.00% 0.04% 0.03% 

16C 16CD5A 0.00% 0.00% 0.00% 0.52% 0.36% 

16C 16CD5A1 0.00% 0.00% 0.00% 0.33% 0.23% 

16C 16CD5A2 0.00% 0.00% 0.00% 0.33% 0.23% 

16C 16CD5A3 0.00% 0.00% 0.00% 0.08% 0.06% 

16C 16CD5A4 0.00% 0.00% 0.00% 0.08% 0.06% 

16C 16CD5B 0.00% 0.00% 0.00% 0.52% 0.36% 

16C 16CD5B1 0.00% 0.00% 0.00% 0.33% 0.23% 

16C 16CD5B2 0.00% 0.00% 0.00% 0.33% 0.23% 

16C 16CD5B3 0.00% 0.00% 0.00% 0.08% 0.06% 

16C 16CD5B4 0.00% 0.00% 0.00% 0.08% 0.06% 

16C 16CD5C 0.00% 0.00% 0.00% 0.52% 0.36% 

16C 16CD5C1 0.00% 0.00% 0.00% 0.33% 0.23% 

16C 16CD5C2 0.00% 0.00% 0.00% 0.33% 0.23% 

16C 16CD5C3 0.00% 0.00% 0.00% 0.08% 0.06% 

16C 16CD5C4 0.00% 0.00% 0.00% 0.08% 0.06% 

16L 16LD1A 8.14% 7.74% 5.85% 0.00% 0.00% 

16L 16LD1A1 5.14% 4.89% 3.70% 0.00% 0.00% 

16L 16LD1A2 5.14% 4.89% 3.70% 0.00% 0.00% 

16L 16LD1A3 1.33% 1.26% 0.95% 0.00% 0.00% 

16L 16LD1A4 1.33% 1.26% 0.95% 0.00% 0.00% 

16L 16LD1B 2.03% 1.93% 1.46% 2.43% 2.12% 

16L 16LD1B1 1.29% 1.22% 0.92% 1.54% 1.34% 

16L 16LD1B2 1.29% 1.22% 0.92% 1.54% 1.34% 

16L 16LD1B3 0.33% 0.32% 0.24% 0.40% 0.35% 

16L 16LD1B4 0.33% 0.32% 0.24% 0.40% 0.35% 

16L 16LD1C 0.00% 0.00% 0.00% 1.22% 1.06% 

16L 16LD1C1 0.00% 0.00% 0.00% 0.77% 0.67% 

16L 16LD1C2 0.00% 0.00% 0.00% 0.77% 0.67% 

16L 16LD1C3 0.00% 0.00% 0.00% 0.20% 0.17% 

16L 16LD1C4 0.00% 0.00% 0.00% 0.20% 0.17% 

16L 16LD1D 0.51% 0.48% 0.37% 0.00% 0.00% 

16L 16LD1D1 0.32% 0.31% 0.23% 0.00% 0.00% 

16L 16LD1D2 0.32% 0.31% 0.23% 0.00% 0.00% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16L 16LD1D3 0.08% 0.08% 0.05% 0.00% 0.00% 

16L 16LD1D4 0.08% 0.08% 0.05% 0.00% 0.00% 

16L 16LD2A 1.27% 1.21% 0.91% 0.00% 0.00% 

16L 16LD2A1 0.80% 0.76% 0.58% 0.00% 0.00% 

16L 16LD2A2 0.80% 0.76% 0.58% 0.00% 0.00% 

16L 16LD2A3 0.21% 0.20% 0.15% 0.00% 0.00% 

16L 16LD2A4 0.21% 0.20% 0.15% 0.00% 0.00% 

16L 16LD2B 8.14% 7.74% 5.85% 0.00% 0.00% 

16L 16LD2B1 5.14% 4.89% 3.70% 0.00% 0.00% 

16L 16LD2B2 5.14% 4.89% 3.70% 0.00% 0.00% 

16L 16LD2B3 1.33% 1.26% 0.95% 0.00% 0.00% 

16L 16LD2B4 1.33% 1.26% 0.95% 0.00% 0.00% 

16L 16LD3A 3.81% 3.63% 2.74% 0.00% 0.00% 

16L 16LD3A1 2.41% 2.29% 1.73% 0.00% 0.00% 

16L 16LD3A2 2.41% 2.29% 1.73% 0.00% 0.00% 

16L 16LD3A3 0.62% 0.59% 0.45% 0.00% 0.00% 

16L 16LD3A4 0.62% 0.59% 0.45% 0.00% 0.00% 

16L 16LD3B 1.53% 1.45% 1.10% 0.00% 0.00% 

16L 16LD3B1 0.96% 0.92% 0.69% 0.00% 0.00% 

16L 16LD3B2 0.96% 0.92% 0.69% 0.00% 0.00% 

16L 16LD3B3 0.25% 0.24% 0.18% 0.00% 0.00% 

16L 16LD3B4 0.25% 0.24% 0.18% 0.00% 0.00% 

16L 16LD4A 0.00% 0.00% 0.00% 6.08% 5.29% 

16L 16LD4A1 0.00% 0.00% 0.00% 3.84% 3.35% 

16L 16LD4A2 0.00% 0.00% 0.00% 3.84% 3.35% 

16L 16LD4A3 0.00% 0.00% 0.00% 0.99% 0.86% 

16L 16LD4A4 0.00% 0.00% 0.00% 0.99% 0.86% 

16L 16LD4B 0.00% 0.00% 0.00% 6.08% 5.29% 

16L 16LD4B1 0.00% 0.00% 0.00% 3.84% 3.35% 

16L 16LD4B2 0.00% 0.00% 0.00% 3.84% 3.35% 

16L 16LD4B3 0.00% 0.00% 0.00% 0.99% 0.86% 

16L 16LD4B4 0.00% 0.00% 0.00% 0.99% 0.86% 

16L 16LD4C 0.00% 0.00% 0.00% 1.22% 1.06% 

16L 16LD4C1 0.00% 0.00% 0.00% 0.77% 0.67% 

16L 16LD4C2 0.00% 0.00% 0.00% 0.77% 0.67% 

16L 16LD4C3 0.00% 0.00% 0.00% 0.20% 0.17% 

16L 16LD4C4 0.00% 0.00% 0.00% 0.20% 0.17% 

16L 16LD5A 0.00% 0.00% 0.00% 2.43% 2.12% 

16L 16LD5A1 0.00% 0.00% 0.00% 1.54% 1.34% 

16L 16LD5A2 0.00% 0.00% 0.00% 1.54% 1.34% 

16L 16LD5A3 0.00% 0.00% 0.00% 0.40% 0.35% 

16L 16LD5A4 0.00% 0.00% 0.00% 0.40% 0.35% 

16L 16LD5B 0.00% 0.00% 0.00% 2.43% 2.12% 

16L 16LD5B1 0.00% 0.00% 0.00% 1.54% 1.34% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16L 16LD5B2 0.00% 0.00% 0.00% 1.54% 1.34% 

16L 16LD5B3 0.00% 0.00% 0.00% 0.40% 0.35% 

16L 16LD5B4 0.00% 0.00% 0.00% 0.40% 0.35% 

16L 16LD5C 0.00% 0.00% 0.00% 2.43% 2.12% 

16L 16LD5C1 0.00% 0.00% 0.00% 1.54% 1.34% 

16L 16LD5C2 0.00% 0.00% 0.00% 1.54% 1.34% 

16L 16LD5C3 0.00% 0.00% 0.00% 0.40% 0.35% 

16L 16LD5C4 0.00% 0.00% 0.00% 0.40% 0.35% 

16R 16RD1A 0.00% 0.01% 1.32% 0.00% 0.00% 

16R 16RD1A1 0.00% 0.01% 0.83% 0.00% 0.00% 

16R 16RD1A2 0.00% 0.01% 0.83% 0.00% 0.00% 

16R 16RD1A3 0.00% 0.00% 0.21% 0.00% 0.00% 

16R 16RD1A4 0.00% 0.00% 0.21% 0.00% 0.00% 

16R 16RD1B 0.00% 0.00% 0.33% 0.04% 0.23% 

16R 16RD1B1 0.00% 0.00% 0.21% 0.03% 0.14% 

16R 16RD1B2 0.00% 0.00% 0.21% 0.03% 0.14% 

16R 16RD1B3 0.00% 0.00% 0.05% 0.01% 0.04% 

16R 16RD1B4 0.00% 0.00% 0.05% 0.01% 0.04% 

16R 16RD1C 0.00% 0.00% 0.00% 0.02% 0.11% 

16R 16RD1C1 0.00% 0.00% 0.00% 0.01% 0.07% 

16R 16RD1C2 0.00% 0.00% 0.00% 0.01% 0.07% 

16R 16RD1C3 0.00% 0.00% 0.00% 0.00% 0.02% 

16R 16RD1C4 0.00% 0.00% 0.00% 0.00% 0.02% 

16R 16RD1D 0.00% 0.00% 0.08% 0.00% 0.00% 

16R 16RD1D1 0.00% 0.00% 0.05% 0.00% 0.00% 

16R 16RD1D2 0.00% 0.00% 0.05% 0.00% 0.00% 

16R 16RD1D3 0.00% 0.00% 0.01% 0.00% 0.00% 

16R 16RD1D4 0.00% 0.00% 0.01% 0.00% 0.00% 

16R 16RD2A 0.00% 0.00% 0.20% 0.00% 0.00% 

16R 16RD2A1 0.00% 0.00% 0.13% 0.00% 0.00% 

16R 16RD2A2 0.00% 0.00% 0.13% 0.00% 0.00% 

16R 16RD2A3 0.00% 0.00% 0.03% 0.00% 0.00% 

16R 16RD2A4 0.00% 0.00% 0.03% 0.00% 0.00% 

16R 16RD2B 0.00% 0.01% 1.32% 0.00% 0.00% 

16R 16RD2B1 0.00% 0.01% 0.83% 0.00% 0.00% 

16R 16RD2B2 0.00% 0.01% 0.83% 0.00% 0.00% 

16R 16RD2B3 0.00% 0.00% 0.21% 0.00% 0.00% 

16R 16RD2B4 0.00% 0.00% 0.21% 0.00% 0.00% 

16R 16RD3A 0.00% 0.00% 0.62% 0.00% 0.00% 

16R 16RD3A1 0.00% 0.00% 0.39% 0.00% 0.00% 

16R 16RD3A2 0.00% 0.00% 0.39% 0.00% 0.00% 

16R 16RD3A3 0.00% 0.00% 0.10% 0.00% 0.00% 

16R 16RD3A4 0.00% 0.00% 0.10% 0.00% 0.00% 

16R 16RD3B 0.00% 0.00% 0.25% 0.00% 0.00% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16R 16RD3B1 0.00% 0.00% 0.16% 0.00% 0.00% 

16R 16RD3B2 0.00% 0.00% 0.16% 0.00% 0.00% 

16R 16RD3B3 0.00% 0.00% 0.04% 0.00% 0.00% 

16R 16RD3B4 0.00% 0.00% 0.04% 0.00% 0.00% 

16R 16RD4A 0.00% 0.00% 0.00% 0.11% 0.57% 

16R 16RD4A1 0.00% 0.00% 0.00% 0.07% 0.36% 

16R 16RD4A2 0.00% 0.00% 0.00% 0.07% 0.36% 

16R 16RD4A3 0.00% 0.00% 0.00% 0.02% 0.09% 

16R 16RD4A4 0.00% 0.00% 0.00% 0.02% 0.09% 

16R 16RD4B 0.00% 0.00% 0.00% 0.11% 0.57% 

16R 16RD4B1 0.00% 0.00% 0.00% 0.07% 0.36% 

16R 16RD4B2 0.00% 0.00% 0.00% 0.07% 0.36% 

16R 16RD4B3 0.00% 0.00% 0.00% 0.02% 0.09% 

16R 16RD4B4 0.00% 0.00% 0.00% 0.02% 0.09% 

16R 16RD4C 0.00% 0.00% 0.00% 0.02% 0.11% 

16R 16RD4C1 0.00% 0.00% 0.00% 0.01% 0.07% 

16R 16RD4C2 0.00% 0.00% 0.00% 0.01% 0.07% 

16R 16RD4C3 0.00% 0.00% 0.00% 0.00% 0.02% 

16R 16RD4C4 0.00% 0.00% 0.00% 0.00% 0.02% 

16R 16RD5A 0.00% 0.00% 0.00% 0.04% 0.23% 

16R 16RD5A1 0.00% 0.00% 0.00% 0.03% 0.14% 

16R 16RD5A2 0.00% 0.00% 0.00% 0.03% 0.14% 

16R 16RD5A3 0.00% 0.00% 0.00% 0.01% 0.04% 

16R 16RD5A4 0.00% 0.00% 0.00% 0.01% 0.04% 

16R 16RD5B 0.00% 0.00% 0.00% 0.04% 0.23% 

16R 16RD5B1 0.00% 0.00% 0.00% 0.03% 0.14% 

16R 16RD5B2 0.00% 0.00% 0.00% 0.03% 0.14% 

16R 16RD5B3 0.00% 0.00% 0.00% 0.01% 0.04% 

16R 16RD5B4 0.00% 0.00% 0.00% 0.01% 0.04% 

16R 16RD5C 0.00% 0.00% 0.00% 0.04% 0.23% 

16R 16RD5C1 0.00% 0.00% 0.00% 0.03% 0.14% 

16R 16RD5C2 0.00% 0.00% 0.00% 0.03% 0.14% 

16R 16RD5C3 0.00% 0.00% 0.00% 0.01% 0.04% 

16R 16RD5C4 0.00% 0.00% 0.00% 0.01% 0.04% 

34C 34CD1 0.44% 0.52% 0.66% 0.00% 0.00% 

34C 34CD11 0.28% 0.33% 0.42% 0.00% 0.00% 

34C 34CD12 0.28% 0.33% 0.42% 0.00% 0.00% 

34C 34CD13 0.07% 0.08% 0.11% 0.00% 0.00% 

34C 34CD14 0.07% 0.08% 0.11% 0.00% 0.00% 

34C 34CD2A 0.22% 0.26% 0.33% 0.00% 0.00% 

34C 34CD2A1 0.14% 0.16% 0.21% 0.00% 0.00% 

34C 34CD2A2 0.14% 0.16% 0.21% 0.00% 0.00% 

34C 34CD2A3 0.04% 0.04% 0.05% 0.00% 0.00% 

34C 34CD2A4 0.04% 0.04% 0.05% 0.00% 0.00% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34C 34CD2B 0.13% 0.15% 0.20% 0.00% 0.00% 

34C 34CD2B1 0.08% 0.10% 0.13% 0.00% 0.00% 

34C 34CD2B2 0.08% 0.10% 0.13% 0.00% 0.00% 

34C 34CD2B3 0.02% 0.03% 0.02% 0.00% 0.00% 

34C 34CD2B4 0.02% 0.03% 0.02% 0.00% 0.00% 

34C 34CD2C 0.13% 0.15% 0.20% 0.00% 0.00% 

34C 34CD2C1 0.08% 0.10% 0.13% 0.00% 0.00% 

34C 34CD2C2 0.08% 0.10% 0.13% 0.00% 0.00% 

34C 34CD2C3 0.02% 0.03% 0.02% 0.00% 0.00% 

34C 34CD2C4 0.02% 0.03% 0.02% 0.00% 0.00% 

34C 34CD2D 0.17% 0.21% 0.26% 0.00% 0.00% 

34C 34CD2D1 0.11% 0.13% 0.17% 0.00% 0.00% 

34C 34CD2D2 0.11% 0.13% 0.17% 0.00% 0.00% 

34C 34CD2D3 0.03% 0.03% 0.04% 0.00% 0.00% 

34C 34CD2D4 0.03% 0.03% 0.04% 0.00% 0.00% 

34C 34CD3A 0.44% 0.52% 0.66% 0.00% 0.00% 

34C 34CD3A1 0.28% 0.33% 0.42% 0.00% 0.00% 

34C 34CD3A2 0.28% 0.33% 0.42% 0.00% 0.00% 

34C 34CD3A3 0.07% 0.08% 0.11% 0.00% 0.00% 

34C 34CD3A4 0.07% 0.08% 0.11% 0.00% 0.00% 

34C 34CD3B 0.26% 0.31% 0.40% 0.00% 0.00% 

34C 34CD3B1 0.17% 0.20% 0.25% 0.00% 0.00% 

34C 34CD3B2 0.17% 0.20% 0.25% 0.00% 0.00% 

34C 34CD3B3 0.04% 0.05% 0.06% 0.00% 0.00% 

34C 34CD3B4 0.04% 0.05% 0.06% 0.00% 0.00% 

34C 34CD3C 0.13% 0.15% 0.20% 0.00% 0.00% 

34C 34CD3C1 0.08% 0.10% 0.13% 0.00% 0.00% 

34C 34CD3C2 0.08% 0.10% 0.13% 0.00% 0.00% 

34C 34CD3C3 0.02% 0.03% 0.02% 0.00% 0.00% 

34C 34CD3C4 0.02% 0.03% 0.02% 0.00% 0.00% 

34C 34CD3D 0.11% 0.13% 0.17% 0.00% 0.00% 

34C 34CD3D1 0.07% 0.08% 0.10% 0.00% 0.00% 

34C 34CD3D2 0.07% 0.08% 0.10% 0.00% 0.00% 

34C 34CD3D3 0.02% 0.02% 0.02% 0.00% 0.00% 

34C 34CD3D4 0.02% 0.02% 0.02% 0.00% 0.00% 

34C 34CD3E 0.11% 0.13% 0.17% 0.00% 0.00% 

34C 34CD3E1 0.07% 0.08% 0.10% 0.00% 0.00% 

34C 34CD3E2 0.07% 0.08% 0.10% 0.00% 0.00% 

34C 34CD3E3 0.02% 0.02% 0.02% 0.00% 0.00% 

34C 34CD3E4 0.02% 0.02% 0.02% 0.00% 0.00% 

34C 34CD3F 0.04% 0.05% 0.06% 0.00% 0.00% 

34C 34CD3F1 0.03% 0.03% 0.04% 0.00% 0.00% 

34C 34CD3F2 0.03% 0.03% 0.04% 0.00% 0.00% 

34C 34CD3F3 0.01% 0.01% 0.01% 0.00% 0.00% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34C 34CD3F4 0.01% 0.01% 0.01% 0.00% 0.00% 

34C 34CD4A 0.00% 0.00% 0.00% 0.67% 0.59% 

34C 34CD4A1 0.00% 0.00% 0.00% 0.42% 0.37% 

34C 34CD4A2 0.00% 0.00% 0.00% 0.42% 0.37% 

34C 34CD4A3 0.00% 0.00% 0.00% 0.11% 0.10% 

34C 34CD4A4 0.00% 0.00% 0.00% 0.11% 0.10% 

34C 34CD4B 0.00% 0.00% 0.00% 0.50% 0.44% 

34C 34CD4B1 0.00% 0.00% 0.00% 0.32% 0.28% 

34C 34CD4B2 0.00% 0.00% 0.00% 0.32% 0.28% 

34C 34CD4B3 0.00% 0.00% 0.00% 0.08% 0.07% 

34C 34CD4B4 0.00% 0.00% 0.00% 0.08% 0.07% 

34C 34CD4C 0.00% 0.00% 0.00% 0.17% 0.15% 

34C 34CD4C1 0.00% 0.00% 0.00% 0.11% 0.09% 

34C 34CD4C2 0.00% 0.00% 0.00% 0.11% 0.09% 

34C 34CD4C3 0.00% 0.00% 0.00% 0.03% 0.02% 

34C 34CD4C4 0.00% 0.00% 0.00% 0.03% 0.02% 

34C 34CD5A 0.00% 0.00% 0.00% 1.17% 1.03% 

34C 34CD5A1 0.00% 0.00% 0.00% 0.74% 0.65% 

34C 34CD5A2 0.00% 0.00% 0.00% 0.74% 0.65% 

34C 34CD5A3 0.00% 0.00% 0.00% 0.19% 0.17% 

34C 34CD5A4 0.00% 0.00% 0.00% 0.19% 0.17% 

34C 34CD5B 0.00% 0.00% 0.00% 0.83% 0.74% 

34C 34CD5B1 0.00% 0.00% 0.00% 0.53% 0.47% 

34C 34CD5B2 0.00% 0.00% 0.00% 0.53% 0.47% 

34C 34CD5B3 0.00% 0.00% 0.00% 0.14% 0.12% 

34C 34CD5B4 0.00% 0.00% 0.00% 0.14% 0.12% 

34L 34LD1 0.01% 0.00% 0.38% 0.00% 0.00% 

34L 34LD11 0.00% 0.00% 0.24% 0.00% 0.00% 

34L 34LD12 0.00% 0.00% 0.24% 0.00% 0.00% 

34L 34LD13 0.00% 0.00% 0.06% 0.00% 0.00% 

34L 34LD14 0.00% 0.00% 0.06% 0.00% 0.00% 

34L 34LD2A 0.00% 0.00% 0.19% 0.00% 0.00% 

34L 34LD2A1 0.00% 0.00% 0.12% 0.00% 0.00% 

34L 34LD2A2 0.00% 0.00% 0.12% 0.00% 0.00% 

34L 34LD2A3 0.00% 0.00% 0.03% 0.00% 0.00% 

34L 34LD2A4 0.00% 0.00% 0.03% 0.00% 0.00% 

34L 34LD2B 0.00% 0.00% 0.11% 0.00% 0.00% 

34L 34LD2B1 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD2B2 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD2B3 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD2B4 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD2C 0.00% 0.00% 0.11% 0.00% 0.00% 

34L 34LD2C1 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD2C2 0.00% 0.00% 0.07% 0.00% 0.00% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34L 34LD2C3 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD2C4 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD2D 0.00% 0.00% 0.15% 0.00% 0.00% 

34L 34LD2D1 0.00% 0.00% 0.10% 0.00% 0.00% 

34L 34LD2D2 0.00% 0.00% 0.10% 0.00% 0.00% 

34L 34LD2D3 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD2D4 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD3A 0.01% 0.00% 0.38% 0.00% 0.00% 

34L 34LD3A1 0.00% 0.00% 0.24% 0.00% 0.00% 

34L 34LD3A2 0.00% 0.00% 0.24% 0.00% 0.00% 

34L 34LD3A3 0.00% 0.00% 0.06% 0.00% 0.00% 

34L 34LD3A4 0.00% 0.00% 0.06% 0.00% 0.00% 

34L 34LD3B 0.00% 0.00% 0.23% 0.00% 0.00% 

34L 34LD3B1 0.00% 0.00% 0.14% 0.00% 0.00% 

34L 34LD3B2 0.00% 0.00% 0.14% 0.00% 0.00% 

34L 34LD3B3 0.00% 0.00% 0.03% 0.00% 0.00% 

34L 34LD3B4 0.00% 0.00% 0.03% 0.00% 0.00% 

34L 34LD3C 0.00% 0.00% 0.11% 0.00% 0.00% 

34L 34LD3C1 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD3C2 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD3C3 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD3C4 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD3D 0.00% 0.00% 0.09% 0.00% 0.00% 

34L 34LD3D1 0.00% 0.00% 0.06% 0.00% 0.00% 

34L 34LD3D2 0.00% 0.00% 0.06% 0.00% 0.00% 

34L 34LD3D3 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3D4 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3E 0.00% 0.00% 0.09% 0.00% 0.00% 

34L 34LD3E1 0.00% 0.00% 0.06% 0.00% 0.00% 

34L 34LD3E2 0.00% 0.00% 0.06% 0.00% 0.00% 

34L 34LD3E3 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3E4 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3F 0.00% 0.00% 0.03% 0.00% 0.00% 

34L 34LD3F1 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD3F2 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD3F3 0.00% 0.00% 0.00% 0.00% 0.00% 

34L 34LD3F4 0.00% 0.00% 0.00% 0.00% 0.00% 

34L 34LD4A 0.00% 0.00% 0.00% 0.09% 0.27% 

34L 34LD4A1 0.00% 0.00% 0.00% 0.06% 0.17% 

34L 34LD4A2 0.00% 0.00% 0.00% 0.06% 0.17% 

34L 34LD4A3 0.00% 0.00% 0.00% 0.01% 0.04% 

34L 34LD4A4 0.00% 0.00% 0.00% 0.01% 0.04% 

34L 34LD4B 0.00% 0.00% 0.00% 0.07% 0.20% 

34L 34LD4B1 0.00% 0.00% 0.00% 0.04% 0.13% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34L 34LD4B2 0.00% 0.00% 0.00% 0.04% 0.13% 

34L 34LD4B3 0.00% 0.00% 0.00% 0.01% 0.03% 

34L 34LD4B4 0.00% 0.00% 0.00% 0.01% 0.03% 

34L 34LD4C 0.00% 0.00% 0.00% 0.02% 0.07% 

34L 34LD4C1 0.00% 0.00% 0.00% 0.01% 0.04% 

34L 34LD4C2 0.00% 0.00% 0.00% 0.01% 0.04% 

34L 34LD4C3 0.00% 0.00% 0.00% 0.00% 0.01% 

34L 34LD4C4 0.00% 0.00% 0.00% 0.00% 0.01% 

34L 34LD5A 0.00% 0.00% 0.00% 0.15% 0.47% 

34L 34LD5A1 0.00% 0.00% 0.00% 0.10% 0.30% 

34L 34LD5A2 0.00% 0.00% 0.00% 0.10% 0.30% 

34L 34LD5A3 0.00% 0.00% 0.00% 0.03% 0.08% 

34L 34LD5A4 0.00% 0.00% 0.00% 0.03% 0.08% 

34L 34LD5B 0.00% 0.00% 0.00% 0.11% 0.34% 

34L 34LD5B1 0.00% 0.00% 0.00% 0.07% 0.21% 

34L 34LD5B2 0.00% 0.00% 0.00% 0.07% 0.21% 

34L 34LD5B3 0.00% 0.00% 0.00% 0.02% 0.05% 

34L 34LD5B4 0.00% 0.00% 0.00% 0.02% 0.05% 

34R 34RD1 1.28% 1.19% 0.92% 0.00% 0.00% 

34R 34RD11 0.81% 0.75% 0.58% 0.00% 0.00% 

34R 34RD12 0.81% 0.75% 0.58% 0.00% 0.00% 

34R 34RD13 0.21% 0.19% 0.15% 0.00% 0.00% 

34R 34RD14 0.21% 0.19% 0.15% 0.00% 0.00% 

34R 34RD2A 0.64% 0.59% 0.45% 0.00% 0.00% 

34R 34RD2A1 0.41% 0.37% 0.28% 0.00% 0.00% 

34R 34RD2A2 0.41% 0.37% 0.28% 0.00% 0.00% 

34R 34RD2A3 0.10% 0.10% 0.07% 0.00% 0.00% 

34R 34RD2A4 0.10% 0.10% 0.07% 0.00% 0.00% 

34R 34RD2B 0.38% 0.36% 0.27% 0.00% 0.00% 

34R 34RD2B1 0.24% 0.22% 0.17% 0.00% 0.00% 

34R 34RD2B2 0.24% 0.22% 0.17% 0.00% 0.00% 

34R 34RD2B3 0.06% 0.06% 0.04% 0.00% 0.00% 

34R 34RD2B4 0.06% 0.06% 0.04% 0.00% 0.00% 

34R 34RD2C 0.38% 0.36% 0.27% 0.00% 0.00% 

34R 34RD2C1 0.24% 0.22% 0.17% 0.00% 0.00% 

34R 34RD2C2 0.24% 0.22% 0.17% 0.00% 0.00% 

34R 34RD2C3 0.06% 0.06% 0.04% 0.00% 0.00% 

34R 34RD2C4 0.06% 0.06% 0.04% 0.00% 0.00% 

34R 34RD2D 0.51% 0.47% 0.36% 0.00% 0.00% 

34R 34RD2D1 0.32% 0.30% 0.23% 0.00% 0.00% 

34R 34RD2D2 0.32% 0.30% 0.23% 0.00% 0.00% 

34R 34RD2D3 0.08% 0.08% 0.06% 0.00% 0.00% 

34R 34RD2D4 0.08% 0.08% 0.06% 0.00% 0.00% 

34R 34RD3A 1.28% 1.19% 0.92% 0.00% 0.00% 
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Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34R 34RD3A1 0.81% 0.75% 0.58% 0.00% 0.00% 

34R 34RD3A2 0.81% 0.75% 0.58% 0.00% 0.00% 

34R 34RD3A3 0.21% 0.19% 0.15% 0.00% 0.00% 

34R 34RD3A4 0.21% 0.19% 0.15% 0.00% 0.00% 

34R 34RD3B 0.77% 0.71% 0.55% 0.00% 0.00% 

34R 34RD3B1 0.49% 0.45% 0.34% 0.00% 0.00% 

34R 34RD3B2 0.49% 0.45% 0.34% 0.00% 0.00% 

34R 34RD3B3 0.13% 0.12% 0.09% 0.00% 0.00% 

34R 34RD3B4 0.13% 0.12% 0.09% 0.00% 0.00% 

34R 34RD3C 0.38% 0.36% 0.27% 0.00% 0.00% 

34R 34RD3C1 0.24% 0.22% 0.17% 0.00% 0.00% 

34R 34RD3C2 0.24% 0.22% 0.17% 0.00% 0.00% 

34R 34RD3C3 0.06% 0.06% 0.04% 0.00% 0.00% 

34R 34RD3C4 0.06% 0.06% 0.04% 0.00% 0.00% 

34R 34RD3D 0.32% 0.30% 0.22% 0.00% 0.00% 

34R 34RD3D1 0.20% 0.19% 0.14% 0.00% 0.00% 

34R 34RD3D2 0.20% 0.19% 0.14% 0.00% 0.00% 

34R 34RD3D3 0.05% 0.05% 0.03% 0.00% 0.00% 

34R 34RD3D4 0.05% 0.05% 0.03% 0.00% 0.00% 

34R 34RD3E 0.32% 0.30% 0.22% 0.00% 0.00% 

34R 34RD3E1 0.20% 0.19% 0.14% 0.00% 0.00% 

34R 34RD3E2 0.20% 0.19% 0.14% 0.00% 0.00% 

34R 34RD3E3 0.05% 0.05% 0.03% 0.00% 0.00% 

34R 34RD3E4 0.05% 0.05% 0.03% 0.00% 0.00% 

34R 34RD3F 0.13% 0.12% 0.09% 0.00% 0.00% 

34R 34RD3F1 0.08% 0.07% 0.05% 0.00% 0.00% 

34R 34RD3F2 0.08% 0.07% 0.05% 0.00% 0.00% 

34R 34RD3F3 0.02% 0.02% 0.01% 0.00% 0.00% 

34R 34RD3F4 0.02% 0.02% 0.01% 0.00% 0.00% 

34R 34RD4A 0.00% 0.00% 0.00% 0.97% 1.45% 

34R 34RD4A1 0.00% 0.00% 0.00% 0.62% 0.92% 

34R 34RD4A2 0.00% 0.00% 0.00% 0.62% 0.92% 

34R 34RD4A3 0.00% 0.00% 0.00% 0.16% 0.23% 

34R 34RD4A4 0.00% 0.00% 0.00% 0.16% 0.23% 

34R 34RD4B 0.00% 0.00% 0.00% 0.73% 1.09% 

34R 34RD4B1 0.00% 0.00% 0.00% 0.46% 0.69% 

34R 34RD4B2 0.00% 0.00% 0.00% 0.46% 0.69% 

34R 34RD4B3 0.00% 0.00% 0.00% 0.12% 0.18% 

34R 34RD4B4 0.00% 0.00% 0.00% 0.12% 0.18% 

34R 34RD4C 0.00% 0.00% 0.00% 0.24% 0.36% 

34R 34RD4C1 0.00% 0.00% 0.00% 0.15% 0.23% 

34R 34RD4C2 0.00% 0.00% 0.00% 0.15% 0.23% 

34R 34RD4C3 0.00% 0.00% 0.00% 0.04% 0.06% 

34R 34RD4C4 0.00% 0.00% 0.00% 0.04% 0.06% 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Three – Noise Analysis 

October 2013 Page 3-81 

Table 3-11, Continued 
INM DEPARTURE FLIGHT TRACKS – EXISTING (2013) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34R 34RD5A 0.00% 0.00% 0.00% 1.70% 2.54% 

34R 34RD5A1 0.00% 0.00% 0.00% 1.08% 1.61% 

34R 34RD5A2 0.00% 0.00% 0.00% 1.08% 1.61% 

34R 34RD5A3 0.00% 0.00% 0.00% 0.28% 0.41% 

34R 34RD5A4 0.00% 0.00% 0.00% 0.28% 0.41% 

34R 34RD5B 0.00% 0.00% 0.00% 1.22% 1.82% 

34R 34RD5B1 0.00% 0.00% 0.00% 0.77% 1.15% 

34R 34RD5B2 0.00% 0.00% 0.00% 0.77% 1.15% 

34R 34RD5B3 0.00% 0.00% 0.00% 0.20% 0.29% 

34R 34RD5B4 0.00% 0.00% 0.00% 0.20% 0.29% 
 

Note:  Sum of totals may not equal 100 percent due to rounding; some tracks were modeled with 

less than 0.00 percent of operations. 

Source:   Seattle-Tacoma International Airport ANOMS Data, 2009-2012; Landrum & Brown, 2013.  
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Table 3-12 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16C 16CA2A 1.00% 1.02% 0.71% 1.10% 1.04% 

16C 16CA2A1 0.63% 0.64% 0.45% 0.69% 0.66% 

16C 16CA2A2 0.63% 0.64% 0.45% 0.69% 0.66% 

16C 16CA2A3 0.16% 0.17% 0.11% 0.18% 0.17% 

16C 16CA2A4 0.16% 0.17% 0.11% 0.18% 0.17% 

16C 16CA2B 0.20% 0.20% 0.14% 0.22% 0.21% 

16C 16CA2B1 0.13% 0.13% 0.09% 0.14% 0.13% 

16C 16CA2B2 0.13% 0.13% 0.09% 0.14% 0.13% 

16C 16CA2B3 0.03% 0.03% 0.02% 0.04% 0.03% 

16C 16CA2B4 0.03% 0.03% 0.02% 0.04% 0.03% 

16C 16CA2C 0.10% 0.10% 0.07% 0.11% 0.10% 

16C 16CA2C1 0.06% 0.06% 0.04% 0.07% 0.07% 

16C 16CA2C2 0.06% 0.06% 0.04% 0.07% 0.07% 

16C 16CA2C3 0.02% 0.02% 0.01% 0.02% 0.02% 

16C 16CA2C4 0.02% 0.02% 0.01% 0.02% 0.02% 

16C 16CA3A 1.50% 1.52% 1.06% 1.64% 1.57% 

16C 16CA3A1 0.95% 0.96% 0.67% 1.04% 0.99% 

16C 16CA3A2 0.95% 0.96% 0.67% 1.04% 0.99% 

16C 16CA3A3 0.24% 0.25% 0.17% 0.27% 0.26% 

16C 16CA3A4 0.24% 0.25% 0.17% 0.27% 0.26% 

16C 16CA3B 1.20% 1.22% 0.85% 1.32% 1.25% 

16C 16CA3B1 0.76% 0.77% 0.54% 0.83% 0.79% 

16C 16CA3B2 0.76% 0.77% 0.54% 0.83% 0.79% 

16C 16CA3B3 0.20% 0.20% 0.14% 0.21% 0.20% 

16C 16CA3B4 0.20% 0.20% 0.14% 0.21% 0.20% 

16C 16CA3C 0.30% 0.30% 0.21% 0.33% 0.31% 

16C 16CA3C1 0.19% 0.19% 0.13% 0.21% 0.20% 

16C 16CA3C2 0.19% 0.19% 0.13% 0.21% 0.20% 

16C 16CA3C3 0.05% 0.05% 0.03% 0.05% 0.05% 

16C 16CA3C4 0.05% 0.05% 0.03% 0.05% 0.05% 

16C 16CA4A 1.72% 1.75% 1.22% 1.89% 1.80% 

16C 16CA4A1 1.48% 1.51% 1.05% 1.63% 1.55% 

16C 16CA4A2 1.48% 1.51% 1.05% 1.63% 1.55% 

16C 16CA4A3 0.94% 0.95% 0.66% 1.03% 0.98% 

16C 16CA4A4 0.94% 0.95% 0.66% 1.03% 0.98% 

16C 16CA4A5 0.44% 0.45% 0.31% 0.49% 0.46% 

16C 16CA4A6 0.44% 0.45% 0.31% 0.49% 0.46% 

16C 16CA4A7 0.16% 0.16% 0.11% 0.17% 0.16% 

16C 16CA4A8 0.16% 0.16% 0.11% 0.17% 0.16% 

16C 16CA4B 0.06% 0.06% 0.04% 0.06% 0.06% 

16C 16CA4B1 0.05% 0.05% 0.03% 0.05% 0.05% 

16C 16CA4B2 0.05% 0.05% 0.03% 0.05% 0.05% 

16C 16CA4B3 0.03% 0.03% 0.02% 0.03% 0.03% 

16C 16CA4B4 0.03% 0.03% 0.02% 0.03% 0.03% 
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Table 3-12, Continued 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16C 16CA4B5 0.01% 0.01% 0.01% 0.02% 0.01% 

16C 16CA4B6 0.01% 0.01% 0.01% 0.02% 0.01% 

16C 16CA4B7 0.01% 0.01% 0.00% 0.01% 0.00% 

16C 16CA4B8 0.01% 0.01% 0.00% 0.01% 0.00% 

16C 16CA5A 1.43% 1.46% 1.01% 1.58% 1.50% 

16C 16CA5A1 1.23% 1.26% 0.87% 1.36% 1.29% 

16C 16CA5A2 1.23% 1.26% 0.87% 1.36% 1.29% 

16C 16CA5A3 0.78% 0.80% 0.55% 0.86% 0.82% 

16C 16CA5A4 0.78% 0.80% 0.55% 0.86% 0.82% 

16C 16CA5A5 0.37% 0.37% 0.26% 0.40% 0.39% 

16C 16CA5A6 0.37% 0.37% 0.26% 0.40% 0.39% 

16C 16CA5A7 0.13% 0.13% 0.09% 0.14% 0.14% 

16C 16CA5A8 0.13% 0.13% 0.09% 0.14% 0.14% 

16C 16CA5B 0.06% 0.06% 0.04% 0.06% 0.06% 

16C 16CA5B1 0.05% 0.05% 0.03% 0.05% 0.05% 

16C 16CA5B2 0.05% 0.05% 0.03% 0.05% 0.05% 

16C 16CA5B3 0.03% 0.03% 0.02% 0.03% 0.03% 

16C 16CA5B4 0.03% 0.03% 0.02% 0.03% 0.03% 

16C 16CA5B5 0.01% 0.01% 0.01% 0.02% 0.01% 

16C 16CA5B6 0.01% 0.01% 0.01% 0.02% 0.01% 

16C 16CA5B7 0.01% 0.01% 0.00% 0.01% 0.00% 

16C 16CA5B8 0.01% 0.01% 0.00% 0.01% 0.00% 

16L 16LA2A 0.71% 0.64% 0.27% 0.61% 0.73% 

16L 16LA2A1 0.45% 0.41% 0.17% 0.39% 0.46% 

16L 16LA2A2 0.45% 0.41% 0.17% 0.39% 0.46% 

16L 16LA2A3 0.12% 0.11% 0.04% 0.10% 0.12% 

16L 16LA2A4 0.12% 0.11% 0.04% 0.10% 0.12% 

16L 16LA2B 0.14% 0.13% 0.05% 0.12% 0.15% 

16L 16LA2B1 0.09% 0.08% 0.03% 0.08% 0.09% 

16L 16LA2B2 0.09% 0.08% 0.03% 0.08% 0.09% 

16L 16LA2B3 0.02% 0.02% 0.01% 0.02% 0.02% 

16L 16LA2B4 0.02% 0.02% 0.01% 0.02% 0.02% 

16L 16LA2C 0.07% 0.06% 0.03% 0.06% 0.07% 

16L 16LA2C1 0.04% 0.04% 0.02% 0.04% 0.04% 

16L 16LA2C2 0.04% 0.04% 0.02% 0.04% 0.04% 

16L 16LA2C3 0.01% 0.01% 0.00% 0.01% 0.01% 

16L 16LA2C4 0.01% 0.01% 0.00% 0.01% 0.01% 

16L 16LA3A 1.06% 0.97% 0.40% 0.92% 1.10% 

16L 16LA3A1 0.67% 0.61% 0.26% 0.58% 0.70% 

16L 16LA3A2 0.67% 0.61% 0.26% 0.58% 0.70% 

16L 16LA3A3 0.17% 0.16% 0.06% 0.15% 0.18% 

16L 16LA3A4 0.17% 0.16% 0.06% 0.15% 0.18% 

16L 16LA3B 0.85% 0.77% 0.32% 0.73% 0.88% 

16L 16LA3B1 0.54% 0.49% 0.20% 0.46% 0.56% 
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Table 3-12, Continued 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16L 16LA3B2 0.54% 0.49% 0.20% 0.46% 0.56% 

16L 16LA3B3 0.14% 0.13% 0.05% 0.12% 0.14% 

16L 16LA3B4 0.14% 0.13% 0.05% 0.12% 0.14% 

16L 16LA3C 0.21% 0.19% 0.08% 0.18% 0.22% 

16L 16LA3C1 0.13% 0.12% 0.05% 0.12% 0.14% 

16L 16LA3C2 0.13% 0.12% 0.05% 0.12% 0.14% 

16L 16LA3C3 0.03% 0.03% 0.01% 0.03% 0.03% 

16L 16LA3C4 0.03% 0.03% 0.01% 0.03% 0.03% 

16L 16LA4A 1.22% 1.11% 0.46% 1.05% 1.27% 

16L 16LA4A1 1.05% 0.96% 0.40% 0.91% 1.09% 

16L 16LA4A2 1.05% 0.96% 0.40% 0.91% 1.09% 

16L 16LA4A3 0.67% 0.61% 0.25% 0.57% 0.69% 

16L 16LA4A4 0.67% 0.61% 0.25% 0.57% 0.69% 

16L 16LA4A5 0.31% 0.29% 0.12% 0.27% 0.33% 

16L 16LA4A6 0.31% 0.29% 0.12% 0.27% 0.33% 

16L 16LA4A7 0.11% 0.10% 0.04% 0.09% 0.11% 

16L 16LA4A8 0.11% 0.10% 0.04% 0.09% 0.11% 

16L 16LA4B 0.04% 0.04% 0.01% 0.04% 0.04% 

16L 16LA4B1 0.04% 0.03% 0.01% 0.03% 0.04% 

16L 16LA4B2 0.04% 0.03% 0.01% 0.03% 0.04% 

16L 16LA4B3 0.02% 0.02% 0.01% 0.02% 0.02% 

16L 16LA4B4 0.02% 0.02% 0.01% 0.02% 0.02% 

16L 16LA4B5 0.01% 0.01% 0.00% 0.01% 0.01% 

16L 16LA4B6 0.01% 0.01% 0.00% 0.01% 0.01% 

16L 16LA4B7 0.00% 0.00% 0.00% 0.00% 0.00% 

16L 16LA4B8 0.00% 0.00% 0.00% 0.00% 0.00% 

16L 16LA5A 1.02% 0.93% 0.39% 0.88% 1.06% 

16L 16LA5A1 0.88% 0.80% 0.33% 0.76% 0.91% 

16L 16LA5A2 0.88% 0.80% 0.33% 0.76% 0.91% 

16L 16LA5A3 0.56% 0.50% 0.21% 0.48% 0.58% 

16L 16LA5A4 0.56% 0.50% 0.21% 0.48% 0.58% 

16L 16LA5A5 0.26% 0.24% 0.10% 0.23% 0.27% 

16L 16LA5A6 0.26% 0.24% 0.10% 0.23% 0.27% 

16L 16LA5A7 0.09% 0.08% 0.03% 0.08% 0.10% 

16L 16LA5A8 0.09% 0.08% 0.03% 0.08% 0.10% 

16L 16LA5B 0.04% 0.04% 0.01% 0.04% 0.04% 

16L 16LA5B1 0.04% 0.03% 0.01% 0.03% 0.04% 

16L 16LA5B2 0.04% 0.03% 0.01% 0.03% 0.04% 

16L 16LA5B3 0.02% 0.02% 0.01% 0.02% 0.02% 

16L 16LA5B4 0.02% 0.02% 0.01% 0.02% 0.02% 

16L 16LA5B5 0.01% 0.01% 0.00% 0.01% 0.01% 

16L 16LA5B6 0.01% 0.01% 0.00% 0.01% 0.01% 

16L 16LA5B7 0.00% 0.00% 0.00% 0.00% 0.00% 

16L 16LA5B8 0.00% 0.00% 0.00% 0.00% 0.00% 
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Table 3-12, Continued 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16R 16RA2A 0.76% 0.89% 1.57% 0.84% 0.46% 

16R 16RA2A1 0.48% 0.56% 0.99% 0.53% 0.29% 

16R 16RA2A2 0.48% 0.56% 0.99% 0.53% 0.29% 

16R 16RA2A3 0.12% 0.14% 0.26% 0.14% 0.08% 

16R 16RA2A4 0.12% 0.14% 0.26% 0.14% 0.08% 

16R 16RA2B 0.15% 0.18% 0.31% 0.17% 0.09% 

16R 16RA2B1 0.10% 0.11% 0.20% 0.11% 0.06% 

16R 16RA2B2 0.10% 0.11% 0.20% 0.11% 0.06% 

16R 16RA2B3 0.02% 0.03% 0.05% 0.03% 0.01% 

16R 16RA2B4 0.02% 0.03% 0.05% 0.03% 0.01% 

16R 16RA2C 0.08% 0.09% 0.16% 0.08% 0.04% 

16R 16RA2C1 0.05% 0.06% 0.10% 0.05% 0.03% 

16R 16RA2C2 0.05% 0.06% 0.10% 0.05% 0.03% 

16R 16RA2C3 0.01% 0.01% 0.02% 0.01% 0.01% 

16R 16RA2C4 0.01% 0.01% 0.02% 0.01% 0.01% 

16R 16RA3A 1.14% 1.33% 2.35% 1.26% 0.70% 

16R 16RA3A1 0.72% 0.84% 1.49% 0.80% 0.44% 

16R 16RA3A2 0.72% 0.84% 1.49% 0.80% 0.44% 

16R 16RA3A3 0.19% 0.22% 0.38% 0.21% 0.11% 

16R 16RA3A4 0.19% 0.22% 0.38% 0.21% 0.11% 

16R 16RA3B 0.91% 1.06% 1.88% 1.01% 0.56% 

16R 16RA3B1 0.57% 0.67% 1.19% 0.64% 0.35% 

16R 16RA3B2 0.57% 0.67% 1.19% 0.64% 0.35% 

16R 16RA3B3 0.15% 0.17% 0.31% 0.16% 0.09% 

16R 16RA3B4 0.15% 0.17% 0.31% 0.16% 0.09% 

16R 16RA3C 0.23% 0.27% 0.47% 0.25% 0.14% 

16R 16RA3C1 0.14% 0.17% 0.30% 0.16% 0.09% 

16R 16RA3C2 0.14% 0.17% 0.30% 0.16% 0.09% 

16R 16RA3C3 0.04% 0.04% 0.07% 0.04% 0.02% 

16R 16RA3C4 0.04% 0.04% 0.07% 0.04% 0.02% 

16R 16RA4A 1.31% 1.53% 2.71% 1.45% 0.80% 

16R 16RA4A1 1.12% 1.32% 2.33% 1.25% 0.69% 

16R 16RA4A2 1.12% 1.32% 2.33% 1.25% 0.69% 

16R 16RA4A3 0.71% 0.83% 1.48% 0.79% 0.44% 

16R 16RA4A4 0.71% 0.83% 1.48% 0.79% 0.44% 

16R 16RA4A5 0.34% 0.39% 0.70% 0.37% 0.21% 

16R 16RA4A6 0.34% 0.39% 0.70% 0.37% 0.21% 

16R 16RA4A7 0.12% 0.14% 0.24% 0.13% 0.07% 

16R 16RA4A8 0.12% 0.14% 0.24% 0.13% 0.07% 

16R 16RA4B 0.04% 0.05% 0.09% 0.05% 0.02% 

16R 16RA4B1 0.04% 0.04% 0.08% 0.04% 0.02% 

16R 16RA4B2 0.04% 0.04% 0.08% 0.04% 0.02% 

16R 16RA4B3 0.02% 0.03% 0.05% 0.03% 0.01% 

16R 16RA4B4 0.02% 0.03% 0.05% 0.03% 0.01% 
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Table 3-12, Continued 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16R 16RA4B5 0.01% 0.01% 0.02% 0.01% 0.01% 

16R 16RA4B6 0.01% 0.01% 0.02% 0.01% 0.01% 

16R 16RA4B7 0.00% 0.00% 0.01% 0.00% 0.00% 

16R 16RA4B8 0.00% 0.00% 0.01% 0.00% 0.00% 

16R 16RA5A 1.09% 1.28% 2.26% 1.21% 0.67% 

16R 16RA5A1 0.94% 1.10% 1.94% 1.04% 0.57% 

16R 16RA5A2 0.94% 1.10% 1.94% 1.04% 0.57% 

16R 16RA5A3 0.59% 0.70% 1.23% 0.66% 0.36% 

16R 16RA5A4 0.59% 0.70% 1.23% 0.66% 0.36% 

16R 16RA5A5 0.28% 0.33% 0.58% 0.31% 0.17% 

16R 16RA5A6 0.28% 0.33% 0.58% 0.31% 0.17% 

16R 16RA5A7 0.10% 0.11% 0.20% 0.11% 0.06% 

16R 16RA5A8 0.10% 0.11% 0.20% 0.11% 0.06% 

16R 16RA5B 0.04% 0.05% 0.09% 0.05% 0.02% 

16R 16RA5B1 0.04% 0.04% 0.08% 0.04% 0.02% 

16R 16RA5B2 0.04% 0.04% 0.08% 0.04% 0.02% 

16R 16RA5B3 0.02% 0.03% 0.05% 0.03% 0.01% 

16R 16RA5B4 0.02% 0.03% 0.05% 0.03% 0.01% 

16R 16RA5B5 0.01% 0.01% 0.02% 0.01% 0.01% 

16R 16RA5B6 0.01% 0.01% 0.02% 0.01% 0.01% 

16R 16RA5B7 0.00% 0.00% 0.01% 0.00% 0.00% 

16R 16RA5B8 0.00% 0.00% 0.01% 0.00% 0.00% 

34C 34CA2A 0.42% 0.42% 0.18% 0.42% 0.56% 

34C 34CA2A1 0.27% 0.27% 0.11% 0.26% 0.35% 

34C 34CA2A2 0.27% 0.27% 0.11% 0.26% 0.35% 

34C 34CA2A3 0.07% 0.07% 0.03% 0.07% 0.09% 

34C 34CA2A4 0.07% 0.07% 0.03% 0.07% 0.09% 

34C 34CA2B 0.37% 0.37% 0.16% 0.36% 0.49% 

34C 34CA2B1 0.23% 0.23% 0.10% 0.23% 0.31% 

34C 34CA2B2 0.23% 0.23% 0.10% 0.23% 0.31% 

34C 34CA2B3 0.06% 0.06% 0.02% 0.06% 0.08% 

34C 34CA2B4 0.06% 0.06% 0.02% 0.06% 0.08% 

34C 34CA2C 0.11% 0.11% 0.04% 0.10% 0.14% 

34C 34CA2C1 0.07% 0.07% 0.03% 0.07% 0.09% 

34C 34CA2C2 0.07% 0.07% 0.03% 0.07% 0.09% 

34C 34CA2C3 0.02% 0.02% 0.01% 0.02% 0.02% 

34C 34CA2C4 0.02% 0.02% 0.01% 0.02% 0.02% 

34C 34CA2D 0.37% 0.37% 0.16% 0.36% 0.49% 

34C 34CA2D1 0.23% 0.23% 0.10% 0.23% 0.31% 

34C 34CA2D2 0.23% 0.23% 0.10% 0.23% 0.31% 

34C 34CA2D3 0.06% 0.06% 0.02% 0.06% 0.08% 

34C 34CA2D4 0.06% 0.06% 0.02% 0.06% 0.08% 

34C 34CA3A 0.96% 0.95% 0.40% 0.94% 1.25% 

34C 34CA3A1 0.60% 0.60% 0.25% 0.59% 0.79% 
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Table 3-12, Continued 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34C 34CA3A2 0.60% 0.60% 0.25% 0.59% 0.79% 

34C 34CA3A3 0.16% 0.16% 0.06% 0.15% 0.20% 

34C 34CA3A4 0.16% 0.16% 0.06% 0.15% 0.20% 

34C 34CA3B 0.90% 0.90% 0.38% 0.89% 1.18% 

34C 34CA3B1 0.57% 0.57% 0.24% 0.56% 0.75% 

34C 34CA3B2 0.57% 0.57% 0.24% 0.56% 0.75% 

34C 34CA3B3 0.15% 0.15% 0.06% 0.14% 0.19% 

34C 34CA3B4 0.15% 0.15% 0.06% 0.14% 0.19% 

34C 34CA3C 0.11% 0.11% 0.04% 0.10% 0.14% 

34C 34CA3C1 0.07% 0.07% 0.03% 0.07% 0.09% 

34C 34CA3C2 0.07% 0.07% 0.03% 0.07% 0.09% 

34C 34CA3C3 0.02% 0.02% 0.01% 0.02% 0.02% 

34C 34CA3C4 0.02% 0.02% 0.01% 0.02% 0.02% 

34C 34CA4A 0.70% 0.70% 0.29% 0.66% 0.88% 

34C 34CA4A1 0.60% 0.60% 0.25% 0.57% 0.76% 

34C 34CA4A2 0.60% 0.60% 0.25% 0.57% 0.76% 

34C 34CA4A3 0.38% 0.38% 0.16% 0.36% 0.48% 

34C 34CA4A4 0.38% 0.38% 0.16% 0.36% 0.48% 

34C 34CA4A5 0.18% 0.18% 0.07% 0.17% 0.23% 

34C 34CA4A6 0.18% 0.18% 0.07% 0.17% 0.23% 

34C 34CA4A7 0.06% 0.06% 0.02% 0.06% 0.08% 

34C 34CA4A8 0.06% 0.06% 0.02% 0.06% 0.08% 

34C 34CA5A 0.46% 0.46% 0.19% 0.45% 0.60% 

34C 34CA5A1 0.39% 0.39% 0.17% 0.39% 0.52% 

34C 34CA5A2 0.39% 0.39% 0.17% 0.39% 0.52% 

34C 34CA5A3 0.25% 0.25% 0.10% 0.25% 0.33% 

34C 34CA5A4 0.25% 0.25% 0.10% 0.25% 0.33% 

34C 34CA5A5 0.12% 0.12% 0.05% 0.12% 0.15% 

34C 34CA5A6 0.12% 0.12% 0.05% 0.12% 0.15% 

34C 34CA5A7 0.04% 0.04% 0.02% 0.04% 0.05% 

34C 34CA5A8 0.04% 0.04% 0.02% 0.04% 0.05% 

34C 34CA5B 0.00% 0.00% 0.00% 0.09% 0.12% 

34C 34CA5B1 0.00% 0.00% 0.00% 0.02% 0.03% 

34C 34CA5B2 0.00% 0.00% 0.00% 0.02% 0.03% 

34C 34CA5C 0.03% 0.03% 0.01% 0.03% 0.04% 

34C 34CA5C1 0.03% 0.03% 0.01% 0.03% 0.03% 

34C 34CA5C2 0.03% 0.03% 0.01% 0.03% 0.03% 

34C 34CA5C3 0.02% 0.02% 0.01% 0.02% 0.02% 

34C 34CA5C4 0.02% 0.02% 0.01% 0.02% 0.02% 

34C 34CA5C5 0.01% 0.01% 0.00% 0.01% 0.01% 

34C 34CA5C6 0.01% 0.01% 0.00% 0.01% 0.01% 

34C 34CA5C7 0.00% 0.00% 0.00% 0.00% 0.00% 

34C 34CA5C8 0.00% 0.00% 0.00% 0.00% 0.00% 

34L 34LA2A 0.29% 0.28% 0.67% 0.33% 0.46% 
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Table 3-12, Continued 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34L 34LA2A1 0.18% 0.18% 0.43% 0.21% 0.29% 

34L 34LA2A2 0.18% 0.18% 0.43% 0.21% 0.29% 

34L 34LA2A3 0.05% 0.05% 0.11% 0.05% 0.08% 

34L 34LA2A4 0.05% 0.05% 0.11% 0.05% 0.08% 

34L 34LA2B 0.25% 0.25% 0.59% 0.29% 0.41% 

34L 34LA2B1 0.16% 0.16% 0.37% 0.18% 0.26% 

34L 34LA2B2 0.16% 0.16% 0.37% 0.18% 0.26% 

34L 34LA2B3 0.04% 0.04% 0.10% 0.05% 0.07% 

34L 34LA2B4 0.04% 0.04% 0.10% 0.05% 0.07% 

34L 34LA2C 0.07% 0.07% 0.17% 0.08% 0.12% 

34L 34LA2C1 0.05% 0.04% 0.11% 0.05% 0.07% 

34L 34LA2C2 0.05% 0.04% 0.11% 0.05% 0.07% 

34L 34LA2C3 0.01% 0.01% 0.03% 0.01% 0.02% 

34L 34LA2C4 0.01% 0.01% 0.03% 0.01% 0.02% 

34L 34LA2D 0.25% 0.25% 0.59% 0.29% 0.41% 

34L 34LA2D1 0.16% 0.16% 0.37% 0.18% 0.26% 

34L 34LA2D2 0.16% 0.16% 0.37% 0.18% 0.26% 

34L 34LA2D3 0.04% 0.04% 0.10% 0.05% 0.07% 

34L 34LA2D4 0.04% 0.04% 0.10% 0.05% 0.07% 

34L 34LA3A 0.65% 0.63% 1.52% 0.73% 1.04% 

34L 34LA3A1 0.41% 0.40% 0.96% 0.46% 0.66% 

34L 34LA3A2 0.41% 0.40% 0.96% 0.46% 0.66% 

34L 34LA3A3 0.11% 0.10% 0.25% 0.12% 0.17% 

34L 34LA3A4 0.11% 0.10% 0.25% 0.12% 0.17% 

34L 34LA3B 0.62% 0.60% 1.43% 0.69% 0.99% 

34L 34LA3B1 0.39% 0.38% 0.91% 0.44% 0.62% 

34L 34LA3B2 0.39% 0.38% 0.91% 0.44% 0.62% 

34L 34LA3B3 0.10% 0.10% 0.23% 0.11% 0.16% 

34L 34LA3B4 0.10% 0.10% 0.23% 0.11% 0.16% 

34L 34LA3C 0.07% 0.07% 0.17% 0.08% 0.12% 

34L 34LA3C1 0.05% 0.04% 0.11% 0.05% 0.07% 

34L 34LA3C2 0.05% 0.04% 0.11% 0.05% 0.07% 

34L 34LA3C3 0.01% 0.01% 0.03% 0.01% 0.02% 

34L 34LA3C4 0.01% 0.01% 0.03% 0.01% 0.02% 

34L 34LA4A 0.48% 0.47% 1.12% 0.52% 0.73% 

34L 34LA4A1 0.41% 0.40% 0.96% 0.44% 0.63% 

34L 34LA4A2 0.41% 0.40% 0.96% 0.44% 0.63% 

34L 34LA4A3 0.26% 0.25% 0.61% 0.28% 0.40% 

34L 34LA4A4 0.26% 0.25% 0.61% 0.28% 0.40% 

34L 34LA4A5 0.12% 0.12% 0.29% 0.13% 0.19% 

34L 34LA4A6 0.12% 0.12% 0.29% 0.13% 0.19% 

34L 34LA4A7 0.04% 0.04% 0.10% 0.05% 0.07% 

34L 34LA4A8 0.04% 0.04% 0.10% 0.05% 0.07% 

34L 34LA5A 0.31% 0.30% 0.73% 0.35% 0.50% 
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Table 3-12, Continued 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34L 34LA5A1 0.27% 0.26% 0.63% 0.30% 0.43% 

34L 34LA5A2 0.27% 0.26% 0.63% 0.30% 0.43% 

34L 34LA5A3 0.17% 0.17% 0.40% 0.19% 0.27% 

34L 34LA5A4 0.17% 0.17% 0.40% 0.19% 0.27% 

34L 34LA5A5 0.08% 0.08% 0.19% 0.09% 0.13% 

34L 34LA5A6 0.08% 0.08% 0.19% 0.09% 0.13% 

34L 34LA5A7 0.03% 0.03% 0.06% 0.03% 0.04% 

34L 34LA5A8 0.03% 0.03% 0.06% 0.03% 0.04% 

34L 34LA5B 0.00% 0.00% 0.00% 0.07% 0.10% 

34L 34LA5B1 0.00% 0.00% 0.00% 0.02% 0.02% 

34L 34LA5B2 0.00% 0.00% 0.00% 0.02% 0.02% 

34L 34LA5C 0.02% 0.02% 0.05% 0.02% 0.03% 

34L 34LA5C1 0.02% 0.02% 0.04% 0.02% 0.03% 

34L 34LA5C2 0.02% 0.02% 0.04% 0.02% 0.03% 

34L 34LA5C3 0.01% 0.01% 0.02% 0.01% 0.02% 

34L 34LA5C4 0.01% 0.01% 0.02% 0.01% 0.02% 

34L 34LA5C5 0.01% 0.01% 0.01% 0.01% 0.01% 

34L 34LA5C6 0.01% 0.01% 0.01% 0.01% 0.01% 

34L 34LA5C7 0.00% 0.00% 0.00% 0.00% 0.00% 

34L 34LA5C8 0.00% 0.00% 0.00% 0.00% 0.00% 

34R 34RA2A 0.40% 0.35% 0.21% 0.31% 0.28% 

34R 34RA2A1 0.25% 0.22% 0.13% 0.19% 0.18% 

34R 34RA2A2 0.25% 0.22% 0.13% 0.19% 0.18% 

34R 34RA2A3 0.07% 0.06% 0.03% 0.05% 0.04% 

34R 34RA2A4 0.07% 0.06% 0.03% 0.05% 0.04% 

34R 34RA2B 0.35% 0.30% 0.19% 0.27% 0.24% 

34R 34RA2B1 0.22% 0.19% 0.12% 0.17% 0.15% 

34R 34RA2B2 0.22% 0.19% 0.12% 0.17% 0.15% 

34R 34RA2B3 0.06% 0.05% 0.03% 0.04% 0.04% 

34R 34RA2B4 0.06% 0.05% 0.03% 0.04% 0.04% 

34R 34RA2C 0.10% 0.09% 0.05% 0.08% 0.07% 

34R 34RA2C1 0.06% 0.05% 0.03% 0.05% 0.04% 

34R 34RA2C2 0.06% 0.05% 0.03% 0.05% 0.04% 

34R 34RA2C3 0.02% 0.01% 0.01% 0.01% 0.01% 

34R 34RA2C4 0.02% 0.01% 0.01% 0.01% 0.01% 

34R 34RA2D 0.35% 0.30% 0.19% 0.27% 0.24% 

34R 34RA2D1 0.22% 0.19% 0.12% 0.17% 0.15% 

34R 34RA2D2 0.22% 0.19% 0.12% 0.17% 0.15% 

34R 34RA2D3 0.06% 0.05% 0.03% 0.04% 0.04% 

34R 34RA2D4 0.06% 0.05% 0.03% 0.04% 0.04% 

34R 34RA3A 0.91% 0.78% 0.48% 0.69% 0.63% 

34R 34RA3A1 0.57% 0.49% 0.30% 0.44% 0.40% 

34R 34RA3A2 0.57% 0.49% 0.30% 0.44% 0.40% 

34R 34RA3A3 0.15% 0.13% 0.08% 0.11% 0.10% 
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Table 3-12, Continued 
INM ARRIVAL FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34R 34RA3A4 0.15% 0.13% 0.08% 0.11% 0.10% 

34R 34RA3B 0.86% 0.74% 0.45% 0.65% 0.59% 

34R 34RA3B1 0.54% 0.47% 0.29% 0.41% 0.37% 

34R 34RA3B2 0.54% 0.47% 0.29% 0.41% 0.37% 

34R 34RA3B3 0.14% 0.12% 0.07% 0.11% 0.10% 

34R 34RA3B4 0.14% 0.12% 0.07% 0.11% 0.10% 

34R 34RA3C 0.10% 0.09% 0.05% 0.08% 0.07% 

34R 34RA3C1 0.06% 0.05% 0.03% 0.05% 0.04% 

34R 34RA3C2 0.06% 0.05% 0.03% 0.05% 0.04% 

34R 34RA3C3 0.02% 0.01% 0.01% 0.01% 0.01% 

34R 34RA3C4 0.02% 0.01% 0.01% 0.01% 0.01% 

34R 34RA4A 0.67% 0.57% 0.35% 0.49% 0.44% 

34R 34RA4A1 0.57% 0.49% 0.30% 0.42% 0.38% 

34R 34RA4A2 0.57% 0.49% 0.30% 0.42% 0.38% 

34R 34RA4A3 0.36% 0.31% 0.19% 0.27% 0.24% 

34R 34RA4A4 0.36% 0.31% 0.19% 0.27% 0.24% 

34R 34RA4A5 0.17% 0.15% 0.09% 0.12% 0.11% 

34R 34RA4A6 0.17% 0.15% 0.09% 0.12% 0.11% 

34R 34RA4A7 0.06% 0.05% 0.03% 0.04% 0.04% 

34R 34RA4A8 0.06% 0.05% 0.03% 0.04% 0.04% 

34R 34RA5A 0.43% 0.37% 0.23% 0.33% 0.30% 

34R 34RA5A1 0.37% 0.32% 0.20% 0.29% 0.26% 

34R 34RA5A2 0.37% 0.32% 0.20% 0.29% 0.26% 

34R 34RA5A3 0.24% 0.20% 0.12% 0.18% 0.16% 

34R 34RA5A4 0.24% 0.20% 0.12% 0.18% 0.16% 

34R 34RA5A5 0.11% 0.10% 0.06% 0.09% 0.08% 

34R 34RA5A6 0.11% 0.10% 0.06% 0.09% 0.08% 

34R 34RA5A7 0.04% 0.03% 0.02% 0.03% 0.02% 

34R 34RA5A8 0.04% 0.03% 0.02% 0.03% 0.02% 

34R 34RA5B 0.00% 0.00% 0.00% 0.07% 0.06% 

34R 34RA5B1 0.00% 0.00% 0.00% 0.02% 0.01% 

34R 34RA5B2 0.00% 0.00% 0.00% 0.02% 0.01% 

34R 34RA5C 0.03% 0.02% 0.01% 0.02% 0.02% 

34R 34RA5C1 0.02% 0.02% 0.01% 0.02% 0.02% 

34R 34RA5C2 0.02% 0.02% 0.01% 0.02% 0.02% 

34R 34RA5C3 0.02% 0.01% 0.01% 0.01% 0.01% 

34R 34RA5C4 0.02% 0.01% 0.01% 0.01% 0.01% 

34R 34RA5C5 0.01% 0.01% 0.00% 0.01% 0.00% 

34R 34RA5C6 0.01% 0.01% 0.00% 0.01% 0.00% 

34R 34RA5C7 0.00% 0.00% 0.00% 0.00% 0.00% 

34R 34RA5C8 0.00% 0.00% 0.00% 0.00% 0.00% 
 

Note:  Sum of totals may not equal 100 percent due to rounding; some tracks were modeled with less than 
0.00 percent of operations. 

Source:   Seattle-Tacoma International Airport ANOMS Data, 2009-2012; Landrum & Brown, 2013. 
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Table 3-13 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16C 16CD1A 2.10% 2.65% 3.45% 0.00% 0.00% 

16C 16CD1A1 1.33% 1.67% 2.18% 0.00% 0.00% 

16C 16CD1A2 1.33% 1.67% 2.18% 0.00% 0.00% 

16C 16CD1A3 0.34% 0.43% 0.56% 0.00% 0.00% 

16C 16CD1A4 0.34% 0.43% 0.56% 0.00% 0.00% 

16C 16CD1B 0.52% 0.66% 0.86% 0.69% 0.56% 

16C 16CD1B1 0.33% 0.42% 0.54% 0.44% 0.36% 

16C 16CD1B2 0.33% 0.42% 0.54% 0.44% 0.36% 

16C 16CD1B3 0.09% 0.11% 0.14% 0.11% 0.09% 

16C 16CD1B4 0.09% 0.11% 0.14% 0.11% 0.09% 

16C 16CD1C 0.00% 0.00% 0.00% 0.35% 0.28% 

16C 16CD1C1 0.00% 0.00% 0.00% 0.22% 0.18% 

16C 16CD1C2 0.00% 0.00% 0.00% 0.22% 0.18% 

16C 16CD1C3 0.00% 0.00% 0.00% 0.06% 0.04% 

16C 16CD1C4 0.00% 0.00% 0.00% 0.06% 0.04% 

16C 16CD1D 0.13% 0.17% 0.22% 0.00% 0.00% 

16C 16CD1D1 0.08% 0.10% 0.14% 0.00% 0.00% 

16C 16CD1D2 0.08% 0.10% 0.14% 0.00% 0.00% 

16C 16CD1D3 0.02% 0.03% 0.03% 0.00% 0.00% 

16C 16CD1D4 0.02% 0.03% 0.03% 0.00% 0.00% 

16C 16CD2A 0.33% 0.41% 0.54% 0.00% 0.00% 

16C 16CD2A1 0.21% 0.26% 0.34% 0.00% 0.00% 

16C 16CD2A2 0.21% 0.26% 0.34% 0.00% 0.00% 

16C 16CD2A3 0.05% 0.07% 0.09% 0.00% 0.00% 

16C 16CD2A4 0.05% 0.07% 0.09% 0.00% 0.00% 

16C 16CD2B 2.10% 2.65% 3.45% 0.00% 0.00% 

16C 16CD2B1 1.33% 1.67% 2.18% 0.00% 0.00% 

16C 16CD2B2 1.33% 1.67% 2.18% 0.00% 0.00% 

16C 16CD2B3 0.34% 0.43% 0.56% 0.00% 0.00% 

16C 16CD2B4 0.34% 0.43% 0.56% 0.00% 0.00% 

16C 16CD3A 0.98% 1.24% 1.62% 0.00% 0.00% 

16C 16CD3A1 0.62% 0.78% 1.02% 0.00% 0.00% 

16C 16CD3A2 0.62% 0.78% 1.02% 0.00% 0.00% 

16C 16CD3A3 0.16% 0.20% 0.26% 0.00% 0.00% 

16C 16CD3A4 0.16% 0.20% 0.26% 0.00% 0.00% 

16C 16CD3B 0.39% 0.50% 0.65% 0.00% 0.00% 

16C 16CD3B1 0.25% 0.31% 0.41% 0.00% 0.00% 

16C 16CD3B2 0.25% 0.31% 0.41% 0.00% 0.00% 

16C 16CD3B3 0.06% 0.08% 0.10% 0.00% 0.00% 

16C 16CD3B4 0.06% 0.08% 0.10% 0.00% 0.00% 

16C 16CD4A 0.00% 0.00% 0.00% 1.73% 1.41% 

16C 16CD4A1 0.00% 0.00% 0.00% 1.10% 0.89% 

16C 16CD4A2 0.00% 0.00% 0.00% 1.10% 0.89% 

16C 16CD4A3 0.00% 0.00% 0.00% 0.28% 0.23% 
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Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16C 16CD4A4 0.00% 0.00% 0.00% 0.28% 0.23% 

16C 16CD4B 0.00% 0.00% 0.00% 1.73% 1.41% 

16C 16CD4B1 0.00% 0.00% 0.00% 1.10% 0.89% 

16C 16CD4B2 0.00% 0.00% 0.00% 1.10% 0.89% 

16C 16CD4B3 0.00% 0.00% 0.00% 0.28% 0.23% 

16C 16CD4B4 0.00% 0.00% 0.00% 0.28% 0.23% 

16C 16CD4C 0.00% 0.00% 0.00% 0.35% 0.28% 

16C 16CD4C1 0.00% 0.00% 0.00% 0.22% 0.18% 

16C 16CD4C2 0.00% 0.00% 0.00% 0.22% 0.18% 

16C 16CD4C3 0.00% 0.00% 0.00% 0.06% 0.04% 

16C 16CD4C4 0.00% 0.00% 0.00% 0.06% 0.04% 

16C 16CD5A 0.00% 0.00% 0.00% 0.69% 0.56% 

16C 16CD5A1 0.00% 0.00% 0.00% 0.44% 0.36% 

16C 16CD5A2 0.00% 0.00% 0.00% 0.44% 0.36% 

16C 16CD5A3 0.00% 0.00% 0.00% 0.11% 0.09% 

16C 16CD5A4 0.00% 0.00% 0.00% 0.11% 0.09% 

16C 16CD5B 0.00% 0.00% 0.00% 0.69% 0.56% 

16C 16CD5B1 0.00% 0.00% 0.00% 0.44% 0.36% 

16C 16CD5B2 0.00% 0.00% 0.00% 0.44% 0.36% 

16C 16CD5B3 0.00% 0.00% 0.00% 0.11% 0.09% 

16C 16CD5B4 0.00% 0.00% 0.00% 0.11% 0.09% 

16C 16CD5C 0.00% 0.00% 0.00% 0.69% 0.56% 

16C 16CD5C1 0.00% 0.00% 0.00% 0.44% 0.36% 

16C 16CD5C2 0.00% 0.00% 0.00% 0.44% 0.36% 

16C 16CD5C3 0.00% 0.00% 0.00% 0.11% 0.09% 

16C 16CD5C4 0.00% 0.00% 0.00% 0.11% 0.09% 

16L 16LD1A 6.04% 5.55% 2.65% 0.00% 0.00% 

16L 16LD1A1 3.82% 3.51% 1.68% 0.00% 0.00% 

16L 16LD1A2 3.82% 3.51% 1.68% 0.00% 0.00% 

16L 16LD1A3 0.98% 0.91% 0.43% 0.00% 0.00% 

16L 16LD1A4 0.98% 0.91% 0.43% 0.00% 0.00% 

16L 16LD1B 1.51% 1.39% 0.66% 1.74% 0.56% 

16L 16LD1B1 0.95% 0.88% 0.42% 1.10% 0.36% 

16L 16LD1B2 0.95% 0.88% 0.42% 1.10% 0.36% 

16L 16LD1B3 0.25% 0.23% 0.11% 0.28% 0.09% 

16L 16LD1B4 0.25% 0.23% 0.11% 0.28% 0.09% 

16L 16LD1C 0.00% 0.00% 0.00% 0.87% 0.28% 

16L 16LD1C1 0.00% 0.00% 0.00% 0.55% 0.18% 

16L 16LD1C2 0.00% 0.00% 0.00% 0.55% 0.18% 

16L 16LD1C3 0.00% 0.00% 0.00% 0.14% 0.04% 

16L 16LD1C4 0.00% 0.00% 0.00% 0.14% 0.04% 

16L 16LD1D 0.38% 0.35% 0.17% 0.00% 0.00% 

16L 16LD1D1 0.24% 0.22% 0.10% 0.00% 0.00% 

16L 16LD1D2 0.24% 0.22% 0.10% 0.00% 0.00% 
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Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16L 16LD1D3 0.06% 0.06% 0.03% 0.00% 0.00% 

16L 16LD1D4 0.06% 0.06% 0.03% 0.00% 0.00% 

16L 16LD2A 0.94% 0.87% 0.41% 0.00% 0.00% 

16L 16LD2A1 0.60% 0.55% 0.26% 0.00% 0.00% 

16L 16LD2A2 0.60% 0.55% 0.26% 0.00% 0.00% 

16L 16LD2A3 0.15% 0.14% 0.07% 0.00% 0.00% 

16L 16LD2A4 0.15% 0.14% 0.07% 0.00% 0.00% 

16L 16LD2B 6.04% 5.55% 2.65% 0.00% 0.00% 

16L 16LD2B1 3.82% 3.51% 1.68% 0.00% 0.00% 

16L 16LD2B2 3.82% 3.51% 1.68% 0.00% 0.00% 

16L 16LD2B3 0.98% 0.91% 0.43% 0.00% 0.00% 

16L 16LD2B4 0.98% 0.91% 0.43% 0.00% 0.00% 

16L 16LD3A 2.83% 2.60% 1.24% 0.00% 0.00% 

16L 16LD3A1 1.79% 1.65% 0.79% 0.00% 0.00% 

16L 16LD3A2 1.79% 1.65% 0.79% 0.00% 0.00% 

16L 16LD3A3 0.46% 0.42% 0.20% 0.00% 0.00% 

16L 16LD3A4 0.46% 0.42% 0.20% 0.00% 0.00% 

16L 16LD3B 1.13% 1.04% 0.50% 0.00% 0.00% 

16L 16LD3B1 0.72% 0.66% 0.31% 0.00% 0.00% 

16L 16LD3B2 0.72% 0.66% 0.31% 0.00% 0.00% 

16L 16LD3B3 0.18% 0.17% 0.08% 0.00% 0.00% 

16L 16LD3B4 0.18% 0.17% 0.08% 0.00% 0.00% 

16L 16LD4A 0.00% 0.00% 0.00% 4.34% 1.40% 

16L 16LD4A1 0.00% 0.00% 0.00% 2.74% 0.89% 

16L 16LD4A2 0.00% 0.00% 0.00% 2.74% 0.89% 

16L 16LD4A3 0.00% 0.00% 0.00% 0.71% 0.23% 

16L 16LD4A4 0.00% 0.00% 0.00% 0.71% 0.23% 

16L 16LD4B 0.00% 0.00% 0.00% 4.34% 1.40% 

16L 16LD4B1 0.00% 0.00% 0.00% 2.74% 0.89% 

16L 16LD4B2 0.00% 0.00% 0.00% 2.74% 0.89% 

16L 16LD4B3 0.00% 0.00% 0.00% 0.71% 0.23% 

16L 16LD4B4 0.00% 0.00% 0.00% 0.71% 0.23% 

16L 16LD4C 0.00% 0.00% 0.00% 0.87% 0.28% 

16L 16LD4C1 0.00% 0.00% 0.00% 0.55% 0.18% 

16L 16LD4C2 0.00% 0.00% 0.00% 0.55% 0.18% 

16L 16LD4C3 0.00% 0.00% 0.00% 0.14% 0.04% 

16L 16LD4C4 0.00% 0.00% 0.00% 0.14% 0.04% 

16L 16LD5A 0.00% 0.00% 0.00% 1.74% 0.56% 

16L 16LD5A1 0.00% 0.00% 0.00% 1.10% 0.36% 

16L 16LD5A2 0.00% 0.00% 0.00% 1.10% 0.36% 

16L 16LD5A3 0.00% 0.00% 0.00% 0.28% 0.09% 

16L 16LD5A4 0.00% 0.00% 0.00% 0.28% 0.09% 

16L 16LD5B 0.00% 0.00% 0.00% 1.74% 0.56% 

16L 16LD5B1 0.00% 0.00% 0.00% 1.10% 0.36% 
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Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16L 16LD5B2 0.00% 0.00% 0.00% 1.10% 0.36% 

16L 16LD5B3 0.00% 0.00% 0.00% 0.28% 0.09% 

16L 16LD5B4 0.00% 0.00% 0.00% 0.28% 0.09% 

16L 16LD5C 0.00% 0.00% 0.00% 1.74% 0.56% 

16L 16LD5C1 0.00% 0.00% 0.00% 1.10% 0.36% 

16L 16LD5C2 0.00% 0.00% 0.00% 1.10% 0.36% 

16L 16LD5C3 0.00% 0.00% 0.00% 0.28% 0.09% 

16L 16LD5C4 0.00% 0.00% 0.00% 0.28% 0.09% 

16R 16RD1A 0.00% 0.00% 1.75% 0.00% 0.00% 

16R 16RD1A1 0.00% 0.00% 1.10% 0.00% 0.00% 

16R 16RD1A2 0.00% 0.00% 1.10% 0.00% 0.00% 

16R 16RD1A3 0.00% 0.00% 0.28% 0.00% 0.00% 

16R 16RD1A4 0.00% 0.00% 0.28% 0.00% 0.00% 

16R 16RD1B 0.00% 0.00% 0.44% 0.03% 0.00% 

16R 16RD1B1 0.00% 0.00% 0.28% 0.02% 0.00% 

16R 16RD1B2 0.00% 0.00% 0.28% 0.02% 0.00% 

16R 16RD1B3 0.00% 0.00% 0.07% 0.01% 0.00% 

16R 16RD1B4 0.00% 0.00% 0.07% 0.01% 0.00% 

16R 16RD1C 0.00% 0.00% 0.00% 0.02% 0.00% 

16R 16RD1C1 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD1C2 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD1C3 0.00% 0.00% 0.00% 0.00% 0.00% 

16R 16RD1C4 0.00% 0.00% 0.00% 0.00% 0.00% 

16R 16RD1D 0.00% 0.00% 0.11% 0.00% 0.00% 

16R 16RD1D1 0.00% 0.00% 0.07% 0.00% 0.00% 

16R 16RD1D2 0.00% 0.00% 0.07% 0.00% 0.00% 

16R 16RD1D3 0.00% 0.00% 0.02% 0.00% 0.00% 

16R 16RD1D4 0.00% 0.00% 0.02% 0.00% 0.00% 

16R 16RD2A 0.00% 0.00% 0.27% 0.00% 0.00% 

16R 16RD2A1 0.00% 0.00% 0.17% 0.00% 0.00% 

16R 16RD2A2 0.00% 0.00% 0.17% 0.00% 0.00% 

16R 16RD2A3 0.00% 0.00% 0.04% 0.00% 0.00% 

16R 16RD2A4 0.00% 0.00% 0.04% 0.00% 0.00% 

16R 16RD2B 0.00% 0.00% 1.75% 0.00% 0.00% 

16R 16RD2B1 0.00% 0.00% 1.10% 0.00% 0.00% 

16R 16RD2B2 0.00% 0.00% 1.10% 0.00% 0.00% 

16R 16RD2B3 0.00% 0.00% 0.28% 0.00% 0.00% 

16R 16RD2B4 0.00% 0.00% 0.28% 0.00% 0.00% 

16R 16RD3A 0.00% 0.00% 0.82% 0.00% 0.00% 

16R 16RD3A1 0.00% 0.00% 0.52% 0.00% 0.00% 

16R 16RD3A2 0.00% 0.00% 0.52% 0.00% 0.00% 

16R 16RD3A3 0.00% 0.00% 0.13% 0.00% 0.00% 

16R 16RD3A4 0.00% 0.00% 0.13% 0.00% 0.00% 

16R 16RD3B 0.00% 0.00% 0.33% 0.00% 0.00% 
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Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
16R 16RD3B1 0.00% 0.00% 0.21% 0.00% 0.00% 

16R 16RD3B2 0.00% 0.00% 0.21% 0.00% 0.00% 

16R 16RD3B3 0.00% 0.00% 0.05% 0.00% 0.00% 

16R 16RD3B4 0.00% 0.00% 0.05% 0.00% 0.00% 

16R 16RD4A 0.00% 0.00% 0.00% 0.09% 0.00% 

16R 16RD4A1 0.00% 0.00% 0.00% 0.05% 0.00% 

16R 16RD4A2 0.00% 0.00% 0.00% 0.05% 0.00% 

16R 16RD4A3 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD4A4 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD4B 0.00% 0.00% 0.00% 0.09% 0.00% 

16R 16RD4B1 0.00% 0.00% 0.00% 0.05% 0.00% 

16R 16RD4B2 0.00% 0.00% 0.00% 0.05% 0.00% 

16R 16RD4B3 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD4B4 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD4C 0.00% 0.00% 0.00% 0.02% 0.00% 

16R 16RD4C1 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD4C2 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD4C3 0.00% 0.00% 0.00% 0.00% 0.00% 

16R 16RD4C4 0.00% 0.00% 0.00% 0.00% 0.00% 

16R 16RD5A 0.00% 0.00% 0.00% 0.03% 0.00% 

16R 16RD5A1 0.00% 0.00% 0.00% 0.02% 0.00% 

16R 16RD5A2 0.00% 0.00% 0.00% 0.02% 0.00% 

16R 16RD5A3 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD5A4 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD5B 0.00% 0.00% 0.00% 0.03% 0.00% 

16R 16RD5B1 0.00% 0.00% 0.00% 0.02% 0.00% 

16R 16RD5B2 0.00% 0.00% 0.00% 0.02% 0.00% 

16R 16RD5B3 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD5B4 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD5C 0.00% 0.00% 0.00% 0.03% 0.00% 

16R 16RD5C1 0.00% 0.00% 0.00% 0.02% 0.00% 

16R 16RD5C2 0.00% 0.00% 0.00% 0.02% 0.00% 

16R 16RD5C3 0.00% 0.00% 0.00% 0.01% 0.00% 

16R 16RD5C4 0.00% 0.00% 0.00% 0.01% 0.00% 

34C 34CD1 1.17% 1.31% 2.15% 0.00% 0.00% 

34C 34CD11 0.74% 0.83% 1.36% 0.00% 0.00% 

34C 34CD12 0.74% 0.83% 1.36% 0.00% 0.00% 

34C 34CD13 0.19% 0.21% 0.35% 0.00% 0.00% 

34C 34CD14 0.19% 0.21% 0.35% 0.00% 0.00% 

34C 34CD2A 0.58% 0.66% 1.07% 0.00% 0.00% 

34C 34CD2A1 0.37% 0.41% 0.68% 0.00% 0.00% 

34C 34CD2A2 0.37% 0.41% 0.68% 0.00% 0.00% 

34C 34CD2A3 0.10% 0.11% 0.18% 0.00% 0.00% 

34C 34CD2A4 0.10% 0.11% 0.18% 0.00% 0.00% 
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Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34C 34CD2B 0.35% 0.39% 0.64% 0.00% 0.00% 

34C 34CD2B1 0.22% 0.25% 0.41% 0.00% 0.00% 

34C 34CD2B2 0.22% 0.25% 0.41% 0.00% 0.00% 

34C 34CD2B3 0.06% 0.06% 0.10% 0.00% 0.00% 

34C 34CD2B4 0.06% 0.06% 0.10% 0.00% 0.00% 

34C 34CD2C 0.35% 0.39% 0.64% 0.00% 0.00% 

34C 34CD2C1 0.22% 0.25% 0.41% 0.00% 0.00% 

34C 34CD2C2 0.22% 0.25% 0.41% 0.00% 0.00% 

34C 34CD2C3 0.06% 0.06% 0.10% 0.00% 0.00% 

34C 34CD2C4 0.06% 0.06% 0.10% 0.00% 0.00% 

34C 34CD2D 0.47% 0.52% 0.86% 0.00% 0.00% 

34C 34CD2D1 0.29% 0.33% 0.54% 0.00% 0.00% 

34C 34CD2D2 0.29% 0.33% 0.54% 0.00% 0.00% 

34C 34CD2D3 0.08% 0.09% 0.14% 0.00% 0.00% 

34C 34CD2D4 0.08% 0.09% 0.14% 0.00% 0.00% 

34C 34CD3A 1.17% 1.31% 2.15% 0.00% 0.00% 

34C 34CD3A1 0.74% 0.83% 1.36% 0.00% 0.00% 

34C 34CD3A2 0.74% 0.83% 1.36% 0.00% 0.00% 

34C 34CD3A3 0.19% 0.21% 0.35% 0.00% 0.00% 

34C 34CD3A4 0.19% 0.21% 0.35% 0.00% 0.00% 

34C 34CD3B 0.70% 0.79% 1.29% 0.00% 0.00% 

34C 34CD3B1 0.44% 0.50% 0.81% 0.00% 0.00% 

34C 34CD3B2 0.44% 0.50% 0.81% 0.00% 0.00% 

34C 34CD3B3 0.11% 0.13% 0.21% 0.00% 0.00% 

34C 34CD3B4 0.11% 0.13% 0.21% 0.00% 0.00% 

34C 34CD3C 0.35% 0.39% 0.64% 0.00% 0.00% 

34C 34CD3C1 0.22% 0.25% 0.41% 0.00% 0.00% 

34C 34CD3C2 0.22% 0.25% 0.41% 0.00% 0.00% 

34C 34CD3C3 0.06% 0.06% 0.10% 0.00% 0.00% 

34C 34CD3C4 0.06% 0.06% 0.10% 0.00% 0.00% 

34C 34CD3D 0.29% 0.33% 0.54% 0.00% 0.00% 

34C 34CD3D1 0.18% 0.21% 0.34% 0.00% 0.00% 

34C 34CD3D2 0.18% 0.21% 0.34% 0.00% 0.00% 

34C 34CD3D3 0.05% 0.05% 0.09% 0.00% 0.00% 

34C 34CD3D4 0.05% 0.05% 0.09% 0.00% 0.00% 

34C 34CD3E 0.29% 0.33% 0.54% 0.00% 0.00% 

34C 34CD3E1 0.18% 0.21% 0.34% 0.00% 0.00% 

34C 34CD3E2 0.18% 0.21% 0.34% 0.00% 0.00% 

34C 34CD3E3 0.05% 0.05% 0.09% 0.00% 0.00% 

34C 34CD3E4 0.05% 0.05% 0.09% 0.00% 0.00% 

34C 34CD3F 0.12% 0.13% 0.21% 0.00% 0.00% 

34C 34CD3F1 0.07% 0.08% 0.14% 0.00% 0.00% 

34C 34CD3F2 0.07% 0.08% 0.14% 0.00% 0.00% 

34C 34CD3F3 0.02% 0.02% 0.03% 0.00% 0.00% 
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Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34C 34CD3F4 0.02% 0.02% 0.03% 0.00% 0.00% 

34C 34CD4A 0.00% 0.00% 0.00% 1.35% 1.97% 

34C 34CD4A1 0.00% 0.00% 0.00% 0.85% 1.25% 

34C 34CD4A2 0.00% 0.00% 0.00% 0.85% 1.25% 

34C 34CD4A3 0.00% 0.00% 0.00% 0.22% 0.32% 

34C 34CD4A4 0.00% 0.00% 0.00% 0.22% 0.32% 

34C 34CD4B 0.00% 0.00% 0.00% 1.01% 1.48% 

34C 34CD4B1 0.00% 0.00% 0.00% 0.64% 0.93% 

34C 34CD4B2 0.00% 0.00% 0.00% 0.64% 0.93% 

34C 34CD4B3 0.00% 0.00% 0.00% 0.17% 0.24% 

34C 34CD4B4 0.00% 0.00% 0.00% 0.17% 0.24% 

34C 34CD4C 0.00% 0.00% 0.00% 0.34% 0.49% 

34C 34CD4C1 0.00% 0.00% 0.00% 0.21% 0.31% 

34C 34CD4C2 0.00% 0.00% 0.00% 0.21% 0.31% 

34C 34CD4C3 0.00% 0.00% 0.00% 0.05% 0.08% 

34C 34CD4C4 0.00% 0.00% 0.00% 0.05% 0.08% 

34C 34CD5A 0.00% 0.00% 0.00% 2.36% 3.45% 

34C 34CD5A1 0.00% 0.00% 0.00% 1.49% 2.18% 

34C 34CD5A2 0.00% 0.00% 0.00% 1.49% 2.18% 

34C 34CD5A3 0.00% 0.00% 0.00% 0.39% 0.56% 

34C 34CD5A4 0.00% 0.00% 0.00% 0.39% 0.56% 

34C 34CD5B 0.00% 0.00% 0.00% 1.69% 2.46% 

34C 34CD5B1 0.00% 0.00% 0.00% 1.07% 1.56% 

34C 34CD5B2 0.00% 0.00% 0.00% 1.07% 1.56% 

34C 34CD5B3 0.00% 0.00% 0.00% 0.28% 0.40% 

34C 34CD5B4 0.00% 0.00% 0.00% 0.28% 0.40% 

34L 34LD1 0.00% 0.01% 0.30% 0.00% 0.00% 

34L 34LD11 0.00% 0.00% 0.19% 0.00% 0.00% 

34L 34LD12 0.00% 0.00% 0.19% 0.00% 0.00% 

34L 34LD13 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD14 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD2A 0.00% 0.00% 0.15% 0.00% 0.00% 

34L 34LD2A1 0.00% 0.00% 0.09% 0.00% 0.00% 

34L 34LD2A2 0.00% 0.00% 0.09% 0.00% 0.00% 

34L 34LD2A3 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD2A4 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD2B 0.00% 0.00% 0.09% 0.00% 0.00% 

34L 34LD2B1 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD2B2 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD2B3 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD2B4 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD2C 0.00% 0.00% 0.09% 0.00% 0.00% 

34L 34LD2C1 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD2C2 0.00% 0.00% 0.05% 0.00% 0.00% 
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Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34L 34LD2C3 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD2C4 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD2D 0.00% 0.00% 0.12% 0.00% 0.00% 

34L 34LD2D1 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD2D2 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD2D3 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD2D4 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD3A 0.00% 0.01% 0.30% 0.00% 0.00% 

34L 34LD3A1 0.00% 0.00% 0.19% 0.00% 0.00% 

34L 34LD3A2 0.00% 0.00% 0.19% 0.00% 0.00% 

34L 34LD3A3 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD3A4 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD3B 0.00% 0.00% 0.18% 0.00% 0.00% 

34L 34LD3B1 0.00% 0.00% 0.11% 0.00% 0.00% 

34L 34LD3B2 0.00% 0.00% 0.11% 0.00% 0.00% 

34L 34LD3B3 0.00% 0.00% 0.03% 0.00% 0.00% 

34L 34LD3B4 0.00% 0.00% 0.03% 0.00% 0.00% 

34L 34LD3C 0.00% 0.00% 0.09% 0.00% 0.00% 

34L 34LD3C1 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD3C2 0.00% 0.00% 0.05% 0.00% 0.00% 

34L 34LD3C3 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3C4 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3D 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD3D1 0.00% 0.00% 0.04% 0.00% 0.00% 

34L 34LD3D2 0.00% 0.00% 0.04% 0.00% 0.00% 

34L 34LD3D3 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3D4 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3E 0.00% 0.00% 0.07% 0.00% 0.00% 

34L 34LD3E1 0.00% 0.00% 0.04% 0.00% 0.00% 

34L 34LD3E2 0.00% 0.00% 0.04% 0.00% 0.00% 

34L 34LD3E3 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3E4 0.00% 0.00% 0.01% 0.00% 0.00% 

34L 34LD3F 0.00% 0.00% 0.03% 0.00% 0.00% 

34L 34LD3F1 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD3F2 0.00% 0.00% 0.02% 0.00% 0.00% 

34L 34LD3F3 0.00% 0.00% 0.00% 0.00% 0.00% 

34L 34LD3F4 0.00% 0.00% 0.00% 0.00% 0.00% 

34L 34LD4A 0.00% 0.00% 0.00% 0.17% 0.00% 

34L 34LD4A1 0.00% 0.00% 0.00% 0.11% 0.00% 

34L 34LD4A2 0.00% 0.00% 0.00% 0.11% 0.00% 

34L 34LD4A3 0.00% 0.00% 0.00% 0.03% 0.00% 

34L 34LD4A4 0.00% 0.00% 0.00% 0.03% 0.00% 

34L 34LD4B 0.00% 0.00% 0.00% 0.13% 0.00% 

34L 34LD4B1 0.00% 0.00% 0.00% 0.08% 0.00% 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Three – Noise Analysis 

October 2013 Page 3-101 

Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34L 34LD4B2 0.00% 0.00% 0.00% 0.08% 0.00% 

34L 34LD4B3 0.00% 0.00% 0.00% 0.02% 0.00% 

34L 34LD4B4 0.00% 0.00% 0.00% 0.02% 0.00% 

34L 34LD4C 0.00% 0.00% 0.00% 0.04% 0.00% 

34L 34LD4C1 0.00% 0.00% 0.00% 0.03% 0.00% 

34L 34LD4C2 0.00% 0.00% 0.00% 0.03% 0.00% 

34L 34LD4C3 0.00% 0.00% 0.00% 0.01% 0.00% 

34L 34LD4C4 0.00% 0.00% 0.00% 0.01% 0.00% 

34L 34LD5A 0.00% 0.00% 0.00% 0.30% 0.00% 

34L 34LD5A1 0.00% 0.00% 0.00% 0.19% 0.00% 

34L 34LD5A2 0.00% 0.00% 0.00% 0.19% 0.00% 

34L 34LD5A3 0.00% 0.00% 0.00% 0.05% 0.00% 

34L 34LD5A4 0.00% 0.00% 0.00% 0.05% 0.00% 

34L 34LD5B 0.00% 0.00% 0.00% 0.21% 0.00% 

34L 34LD5B1 0.00% 0.00% 0.00% 0.13% 0.00% 

34L 34LD5B2 0.00% 0.00% 0.00% 0.13% 0.00% 

34L 34LD5B3 0.00% 0.00% 0.00% 0.03% 0.00% 

34L 34LD5B4 0.00% 0.00% 0.00% 0.03% 0.00% 

34R 34RD1 1.47% 1.28% 0.40% 0.00% 0.00% 

34R 34RD11 0.93% 0.81% 0.25% 0.00% 0.00% 

34R 34RD12 0.93% 0.81% 0.25% 0.00% 0.00% 

34R 34RD13 0.24% 0.21% 0.06% 0.00% 0.00% 

34R 34RD14 0.24% 0.21% 0.06% 0.00% 0.00% 

34R 34RD2A 0.74% 0.64% 0.20% 0.00% 0.00% 

34R 34RD2A1 0.46% 0.40% 0.12% 0.00% 0.00% 

34R 34RD2A2 0.46% 0.40% 0.12% 0.00% 0.00% 

34R 34RD2A3 0.12% 0.10% 0.03% 0.00% 0.00% 

34R 34RD2A4 0.12% 0.10% 0.03% 0.00% 0.00% 

34R 34RD2B 0.44% 0.38% 0.12% 0.00% 0.00% 

34R 34RD2B1 0.28% 0.24% 0.07% 0.00% 0.00% 

34R 34RD2B2 0.28% 0.24% 0.07% 0.00% 0.00% 

34R 34RD2B3 0.07% 0.06% 0.02% 0.00% 0.00% 

34R 34RD2B4 0.07% 0.06% 0.02% 0.00% 0.00% 

34R 34RD2C 0.44% 0.38% 0.12% 0.00% 0.00% 

34R 34RD2C1 0.28% 0.24% 0.07% 0.00% 0.00% 

34R 34RD2C2 0.28% 0.24% 0.07% 0.00% 0.00% 

34R 34RD2C3 0.07% 0.06% 0.02% 0.00% 0.00% 

34R 34RD2C4 0.07% 0.06% 0.02% 0.00% 0.00% 

34R 34RD2D 0.59% 0.51% 0.16% 0.00% 0.00% 

34R 34RD2D1 0.37% 0.32% 0.10% 0.00% 0.00% 

34R 34RD2D2 0.37% 0.32% 0.10% 0.00% 0.00% 

34R 34RD2D3 0.10% 0.08% 0.02% 0.00% 0.00% 

34R 34RD2D4 0.10% 0.08% 0.02% 0.00% 0.00% 

34R 34RD3A 1.47% 1.28% 0.40% 0.00% 0.00% 

 
  



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Three – Noise Analysis 

October 2013 Page 3-102 

Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34R 34RD3A1 0.93% 0.81% 0.25% 0.00% 0.00% 

34R 34RD3A2 0.93% 0.81% 0.25% 0.00% 0.00% 

34R 34RD3A3 0.24% 0.21% 0.06% 0.00% 0.00% 

34R 34RD3A4 0.24% 0.21% 0.06% 0.00% 0.00% 

34R 34RD3B 0.88% 0.77% 0.24% 0.00% 0.00% 

34R 34RD3B1 0.56% 0.49% 0.15% 0.00% 0.00% 

34R 34RD3B2 0.56% 0.49% 0.15% 0.00% 0.00% 

34R 34RD3B3 0.14% 0.13% 0.04% 0.00% 0.00% 

34R 34RD3B4 0.14% 0.13% 0.04% 0.00% 0.00% 

34R 34RD3C 0.44% 0.38% 0.12% 0.00% 0.00% 

34R 34RD3C1 0.28% 0.24% 0.07% 0.00% 0.00% 

34R 34RD3C2 0.28% 0.24% 0.07% 0.00% 0.00% 

34R 34RD3C3 0.07% 0.06% 0.02% 0.00% 0.00% 

34R 34RD3C4 0.07% 0.06% 0.02% 0.00% 0.00% 

34R 34RD3D 0.37% 0.32% 0.10% 0.00% 0.00% 

34R 34RD3D1 0.23% 0.20% 0.06% 0.00% 0.00% 

34R 34RD3D2 0.23% 0.20% 0.06% 0.00% 0.00% 

34R 34RD3D3 0.06% 0.05% 0.01% 0.00% 0.00% 

34R 34RD3D4 0.06% 0.05% 0.01% 0.00% 0.00% 

34R 34RD3E 0.37% 0.32% 0.10% 0.00% 0.00% 

34R 34RD3E1 0.23% 0.20% 0.06% 0.00% 0.00% 

34R 34RD3E2 0.23% 0.20% 0.06% 0.00% 0.00% 

34R 34RD3E3 0.06% 0.05% 0.01% 0.00% 0.00% 

34R 34RD3E4 0.06% 0.05% 0.01% 0.00% 0.00% 

34R 34RD3F 0.15% 0.13% 0.04% 0.00% 0.00% 

34R 34RD3F1 0.09% 0.08% 0.02% 0.00% 0.00% 

34R 34RD3F2 0.09% 0.08% 0.02% 0.00% 0.00% 

34R 34RD3F3 0.02% 0.02% 0.00% 0.00% 0.00% 

34R 34RD3F4 0.02% 0.02% 0.00% 0.00% 0.00% 

34R 34RD4A 0.00% 0.00% 0.00% 1.27% 3.50% 

34R 34RD4A1 0.00% 0.00% 0.00% 0.81% 2.21% 

34R 34RD4A2 0.00% 0.00% 0.00% 0.81% 2.21% 

34R 34RD4A3 0.00% 0.00% 0.00% 0.21% 0.57% 

34R 34RD4A4 0.00% 0.00% 0.00% 0.21% 0.57% 

34R 34RD4B 0.00% 0.00% 0.00% 0.96% 2.63% 

34R 34RD4B1 0.00% 0.00% 0.00% 0.60% 1.66% 

34R 34RD4B2 0.00% 0.00% 0.00% 0.60% 1.66% 

34R 34RD4B3 0.00% 0.00% 0.00% 0.16% 0.43% 

34R 34RD4B4 0.00% 0.00% 0.00% 0.16% 0.43% 

34R 34RD4C 0.00% 0.00% 0.00% 0.32% 0.88% 

34R 34RD4C1 0.00% 0.00% 0.00% 0.20% 0.55% 

34R 34RD4C2 0.00% 0.00% 0.00% 0.20% 0.55% 

34R 34RD4C3 0.00% 0.00% 0.00% 0.05% 0.14% 

34R 34RD4C4 0.00% 0.00% 0.00% 0.05% 0.14% 
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Table 3-13, Continued 
INM DEPARTURE FLIGHT TRACKS – FUTURE (2018) BASELINE 

Seattle-Tacoma International Airport 
 

RUNWAY 
FLIGHT 

TRACK 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 
TURBOPROPS 

GA 

PROPS 
34R 34RD5A 0.00% 0.00% 0.00% 2.23% 6.13% 

34R 34RD5A1 0.00% 0.00% 0.00% 1.41% 3.87% 

34R 34RD5A2 0.00% 0.00% 0.00% 1.41% 3.87% 

34R 34RD5A3 0.00% 0.00% 0.00% 0.36% 1.00% 

34R 34RD5A4 0.00% 0.00% 0.00% 0.36% 1.00% 

34R 34RD5B 0.00% 0.00% 0.00% 1.59% 4.38% 

34R 34RD5B1 0.00% 0.00% 0.00% 1.01% 2.77% 

34R 34RD5B2 0.00% 0.00% 0.00% 1.01% 2.77% 

34R 34RD5B3 0.00% 0.00% 0.00% 0.26% 0.71% 

34R 34RD5B4 0.00% 0.00% 0.00% 0.26% 0.71% 
 

Note:  Sum of totals may not equal 100 percent due to rounding; some tracks were modeled with less than 
0.00 percent of operations. 

Source:   Seattle-Tacoma International Airport ANOMS Data, 2009-2012; Landrum & Brown, 2013. 
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Aircraft Weight and Trip Length 
 

Aircraft weight upon departure is a factor in the dispersion of noise because it 
impacts the rate at which an aircraft is able to climb.  Generally, heavier aircraft 

have a slower rate of climb and a wider dispersion of noise along their flight routes.  
Where specific aircraft weights are unknown, the INM uses the distance flown to the 
first stop as a surrogate for the weight, by assuming that the weight has a direct 

relationship with the fuel load necessary to reach the first destination.  The INM 
groups trip lengths into seven stage categories and assigns standard aircraft 

weights to each stage category.  These categories are: 
 

Stage Category  Stage Length 

1  0-500 nautical miles 
2  500-1,000 nautical miles 

3  1,000-1,500 nautical miles 
4  1,500-2,500 nautical miles 
5  2,500-3,500 nautical miles 

6  3,500-4,500 nautical miles 
7  4,500+ nautical miles 

 
The trip lengths modeled for the Existing (2013) Baseline condition are based upon 

the typical departure destinations from Sea-Tac Airport.  Table 3-14, Departure 
Trip Length Distribution Existing (2013) Baseline indicates the proportion of 
the operations that fell within each of the seven trip length categories that were 

modeled for the Existing (2013) Baseline.   
 

Table 3-14 
DEPARTURE TRIP LENGTH DISTRIBUTION – EXISTING (2013) BASELINE  

Seattle-Tacoma International Airport 
 

STAGE 

LENGTH 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 

TURBO-

PROPS 
GA PROPS TOTAL 

1 3.6% 45.0% 100.0% 100.0% 100.0% 34.3% 

2 44.1% 55.0% 0.0% 0.0% 0.0% 30.9% 

3 22.0% 0.0% 0.0% 0.0% 0.0% 14.7% 

4 26.7% 0.0% 0.0% 0.0% 0.0% 17.7% 

5 0.2% 0.0% 0.0% 0.0% 0.0% 0.1% 

6 2.4% 0.0% 0.0% 0.0% 0.0% 1.6% 

7 1.0% 0.0% 0.0% 0.0% 0.0% 0.7% 
 

Source:   Landrum & Brown, 2013.  
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Approximately 34.3 percent of all departures were modeled with a stage length of 
one (0-500 nautical miles).  Typical destinations within these distances from 

Sea-Tac Airport include Boise, Idaho; Portland, Oregon; and Vancouver, British 
Columbia.  Another 30.9 percent of all departures were modeled with a stage length 

of two (500-1,000 nautical miles).  Typical destinations within these distances from 
Sea-Tac Airport include Denver, Colorado; Las Vegas, Nevada; and Los Angeles, 
California.  Approximately 14.7 percent of all departures were modeled with a stage 

length of three (1,000-1,500 nautical miles).  Typical destinations within these 
distances from Sea-Tac Airport include Chicago, Illinois; Dallas, Texas; and 

Minneapolis-St. Paul, Minnesota.  Approximately 17.7 percent of all departures were 
modeled with a stage length of four (1,500-2,500 nautical miles).  Typical 
destinations within these distances from Sea-Tac Airport include Atlanta, Georgia; 

New York City; and Toronto, Ontario.  The remaining 2.4 percent of departures 
operated to destinations with a stage length of five or greater (2,500 or more 

nautical miles), which include destinations to Asia and Europe. 
 
The majority of large jet departures (92.8 percent) were modeled with a stage 

length of two to four.  All regional jet departures were modeled with a stage length 
of either one or two.  All business jets and propeller aircraft departures were 

modeled with a stage length of one. 
 

Departure destinations are expected to remain similar for the five-year future 
condition, with only minor variations.  The trip length distribution modeled for the 
Future (2018) Baseline is shown in Table 3-15, Departure Trip Length 

Distribution Future (2018) Baseline. 
 

Table 3-15 
DEPARTURE TRIP LENGTH DISTRIBUTION – FUTURE (2018) BASELINE  

Seattle-Tacoma International Airport 
 

STAGE 

LENGTH 

LARGE 

JETS 

REGIONAL 

JETS 

BUSINESS 

JETS 

TURBO-

PROPS 
GA PROPS TOTAL 

1 3.3% 45.0% 100.0% 100.0% 100.0% 32.2% 

2 41.6% 55.0% 0.0% 0.0% 0.0% 30.6% 

3 24.2% 0.0% 0.0% 0.0% 0.0% 16.4% 

4 26.5% 0.0% 0.0% 0.0% 0.0% 17.9% 

5 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

6 2.8% 0.0% 0.0% 0.0% 0.0% 1.9% 

7 1.6% 0.0% 0.0% 0.0% 0.0% 1.1% 
 

Source:   Landrum & Brown, 2013.  
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Ground Run-Up Noise 
 

Engine run-ups are typically performed at two primary and two secondary locations 
on the airfield at Sea-Tac Airport.  The majority of run-ups (over 98 percent) are 

conducted at either the north primary location (on Taxiway B between Taxiways D 
and E), or the south primary location (on the hold pad east of the end of Runway 
34R).  According to data collected by the Port on run-up activity, approximately 

10-11 run-ups are conducted per week at Sea-Tac Airport, including approximately 
8-9 per week during daytime hours (7:00 a.m. to 9:59 p.m.) and 1-2 per week 

during nighttime hours (10:00 p.m. to 6:59 a.m.)  Information on the number and 
types of run-ups that were modeled for the Existing (2013) and Future (2018) 
Baseline noise exposure contours is shown in Table 3-16, Ground Run-Up 

Activity Existing (2013) Baseline. 
 

Table 3-16 

GROUND RUN-UP ACTIVITY – EXISTING (2013) BASELINE 
Seattle-Tacoma International Airport 
 

INM 

ID 

RUN-UP 

LOCATION 

AIRCRAFT 

HEADING 

(DEGREES) 

AVERAGE WEEKLY 

RUN-UPS 
AVERAGE 

DURATION 

(IN MINUTES) 

POWER 

(THRUST) 

SETTING DAYTIME NIGHTTIME 

737700 Taxiway B 359.9 2.11 0.38 10.0 24,000 lbs. 

737700 
Runway 34R 

Hold Pad 
179.9 3.87 0.56 10.0 24,000 lbs. 

767300 Taxiway B 359.9 0.09 0.02 10.0 60,000 lbs. 

767300 
Runway 34R 

Hold Pad 
179.9 0.19 0.03 10.0 60,000 lbs. 

CL601 Taxiway B 359.9 0.19 0.04 10.0 9,220 lbs. 

CL601 
Runway 34R 

Hold Pad 
179.9 0.22 0.03 10.0 9,220 lbs. 

DHC830 Taxiway B 359.9 0.65 0.12 10.0 100 percent 

DHC830 
Runway 34R 

Hold Pad 
179.9 1.36 0.20 10.0 100 percent 

TOTAL 8.68 1.37 n/a n/a 
 

Note:  Daytime = 7:00 a.m. to 9:59 p.m., Nighttime = 10:00 p.m. to 6:59 a.m. 
 n/a = total value not applicable 

Source:  Port of Seattle, 2013. 
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Engine run-ups were modeled for future conditions based on the assumption that 
the number of run-ups would increase in relation to the forecasted increase in 

operations.  Under baseline conditions, no change to the existing run-up procedures 
or locations are expected.  Table 3-17, Ground Run-Up Activity Future (2018) 

Baseline, shows the number of run-ups that was modeled for the Future (2018) 
Baseline conditions. 
 

Table 3-17 

GROUND RUN-UP ACTIVITY – FUTURE (2018) BASELINE  
Seattle-Tacoma International Airport 

 

INM 

ID 

RUN-UP 

LOCATION 

AIRCRAFT 

HEADING 

(DEGREES) 

AVERAGE WEEKLY 

RUN-UPS 
AVERAGE 

DURATION 

(IN MINUTES) 

POWER 

(THRUST) 

SETTING DAYTIME NIGHTTIME 

737700 Taxiway B 359.9 2.60 0.47 10.0 24,000 lbs. 

737700 
Runway 34R 

Hold Pad 
179.9 4.76 0.69 10.0 24,000 lbs. 

767300 Taxiway B 359.9 0.11 0.02 10.0 60,000 lbs. 

767300 
Runway 34R 

Hold Pad 
179.9 0.24 0.03 10.0 60,000 lbs. 

CL601 Taxiway B 359.9 0.24 0.04 10.0 9,220 lbs. 

CL601 
Runway 34R 

Hold Pad 
179.9 0.27 0.04 10.0 9,220 lbs. 

DHC830 Taxiway B 359.9 0.80 0.14 10.0 100 percent 

DHC830 
Runway 34R 

Hold Pad 
179.9 1.67 0.24 10.0 100 percent 

TOTAL 8.68 1.37 10.67 1.69 
 

Note:  Daytime = 7:00 a.m. to 9:59 p.m., Nighttime = 10:00 p.m. to 6:59 a.m. 

Source:  Port of Seattle, 2012. 

 

3.6.2.2 Noise Modeling Results 
 

As required by 14 CFR Part 150, noise exposure contours were prepared for 
Existing (2013) Baseline and Future (2018) Baseline conditions using the DNL noise 

metric.  Noise contours are lines connecting points of equal noise exposure.  
Noise exposure contours are presented at levels of 65, 70, and 75 DNL.  The FAA 

uses DNL 65 dBA as the noise level in which noise-sensitive land uses (residences, 
churches, schools, libraries, and nursing homes) are considered to be significantly 
impacted.  Below DNL65 dBA, all land uses are determined to be compatible.   

 
A DNL noise contour does not represent the noise levels present on any specific 

day, but, represents the energy-average of all 365 days of operation during the 
year.  Noise contour patterns extend from an airport along each extended runway 
centerline, reflective of the flight tracks used by all aircraft.  The relative distance of 

a contour from an airport along each route is a function of the frequency of use of 
each runway end for total arrivals and departures, as well as its use at night, and 

the type of aircraft assigned to it. 
 
In addition to DNL noise exposure contours, a supplemental noise analysis was 

conducted for this Part 150 Study for informational purposes.  Information 
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regarding this supplemental noise analysis is included in Appendix F, 
Supplemental Noise Analysis. 

 
EXISTING (2013) BASELINE NOISE EXPOSURE CONTOUR 

 
Exhibit 3-14, Existing (2013) Baseline Noise Exposure Contour, graphically 
depicts the average-annual noise exposure pattern present at Sea-Tac Airport 

during the existing baseline period.  The DNL 65 dBA of the Existing (2013) 
Baseline noise contour encompasses 5.9 total square miles within the cities of 

Burien, Des Moines and SeaTac.  Table 3-18, Area Within Existing (2013) 
Baseline Noise Exposure Contour, summarizes the area within each noise 
contour level by jurisdiction.   

 
The size and shape of the noise exposure contours for Sea-Tac Airport are primarily 

a function of the combination of flight tracks and runway use.  Wind direction is a 
primary factor in determining runway use.  As discussed in Section 3.6.2.1, 
historically, the Airport has operated in south flow approximately 65 percent of the 

time, and in north flow approximately 35 percent of the time.  However, radar data 
from the period from June 2011 through May 2012, upon which the Existing (2013) 

Baseline noise exposure contour is based, shows that Sea-Tac Airport operated in 
south flow approximately 77.5 percent of the time and in north flow approximately 

22.5 percent of the time.  Therefore, the Existing (2013) Baseline noise exposure 
contour is indicative of this more recent runway use pattern.  The noise exposure 
contours are slightly longer and wider to the south of Sea-Tac Airport, which is 

indicative of the greater number of departures to south.  The noise exposure 
contours are slightly shorter and thinner to the north of Sea-Tac Airport, which is 

indicative of the greater number of arrivals from the north.   
 
Due to the spacing between the three parallel runways, the noise exposure pattern 

at DNL 65 dBA appears as one contiguous shape ending in single points to the 
north and south of the airport, rather than three distinct shapes, as would be the 

case if the runways had greater separation.   
 
To the south of Sea-Tac Airport, the DNL 65 dBA of the Existing (2013) Baseline 

noise contour extends approximately 2.4 miles beyond the south end of 
Runway 16L/34R, extends approximately 2.7 miles beyond the south end of 

Runway 16C/34C, and extends approximately 1.6 miles beyond the south end of 
Runway 16R/34L.  This area comprises a mix of single-family residential, 
multi-family residential, commercial, and industrial land uses.  

 
To the north of Sea-Tac Airport, the DNL 65 dBA of the Existing (2013) Baseline 

noise contour extends approximately 2.7 miles beyond the north end of 
Runway 16L/34R, extends approximately 2.9 miles beyond the north end of 
Runway 16C/34C, and extends approximately 1.6 miles beyond the north end of 

Runway 16R/34L.  Like the area to the south of Sea-Tac Airport, the area to the 
north within DNL 65 dBA of the Existing (2013) Baseline noise contour is comprised 

of a mix of single-family residential, multi-family residential, commercial, and 
industrial land uses. 
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Table 3-18 
AREA AND ESTIMATED POPULATION WITHIN EXISTING (2013) BASELINE 

NOISE EXPOSURE CONTOUR  
Seattle-Tacoma International Airport 

 

CONTOUR RANGE  

EXISTING (2013) BASELINE 

AREA (IN SQUARE MILES) ESTIMATED POPULATION 

AIRPORT PROPERTY 

DNL 65-70 dBA 1.0 0 

DNL 70-75 dBA 1.1 0 

DNL 75 + dBA 0.9 0 

DNL 65 + dBA 3.0 0 

CITY OF BURIEN 

DNL 65-70 dBA 0.7 2,884 

DNL 70-75 dBA 0.0 0 

DNL 75 + dBA 0.0 0 

DNL 65 + dBA 0.7 2,884 

CITY OF DES MOINES 

DNL 65-70 dBA 0.6 846 

DNL 70-75 dBA 0.0 0 

DNL 75 + dBA 0.0 0 

DNL 65 + dBA 0.6 846 

CITY OF SEATAC 

DNL 65-70 dBA 1.4 1,149 

DNL 70-75 dBA 0.2 0 

DNL 75 + dBA 0.0 0 

DNL 65 + dBA 1.6 1,149 

ALL AREAS 

DNL 65-70 dBA 3.7 4,879 

DNL 70-75 dBA 1.3 0 

DNL 75 + dBA 0.9 0 

DNL 65 + dBA 5.9 4,879 

Notes: Estimated population based on average household size by U.S. Census tract data.  Additional 

information on land uses within the noise exposure contour is available in Chapter Four of 
this document. 

Contour:  SEA2013 

Source:  Landrum & Brown, 2013. 
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FUTURE (2018) BASELINE NOISE EXPOSURE CONTOUR 
 

The Future (2018) Baseline noise exposure contour reflects projected noise levels 
expected for the year 2018.  This projected contour assumes growth as forecasted 

in the Aviation Activity Forecast discussed in Chapter Two of this document, with no 
changes to the existing NCP measures at Sea-Tac Airport.  The size and shape of 
the Future (2018) Baseline noise exposure contour for Sea-Tac Airport is similar to 

that of the Existing (2013) Baseline noise exposure contour.  The Future (2018) 
Baseline noise exposure contour reflects the historic south flow to north flow split of 

65 percent south flow and 35 percent north flow.  As a result, the DNL 65 dBA of 
the Future (2018) Baseline noise exposure contour noise exposure contours are 
slightly longer and wider to the south of Sea-Tac Airport, which is indicative of the 

greater number of departures to south.  The noise exposure contours are slightly 
shorter and thinner to the north of Sea-Tac Airport, which is indicative of the 

greater number of arrivals from the north.  As discussed in Section 3.6.2.1, runway 
use patterns modeled for the Future (2018) Baseline are based on historic wind 
patterns over the last ten years. Exhibit 3-15, Future (2018) Baseline Noise 

Exposure Contour, graphically depicts the average-annual noise exposure pattern 
expected to occur at Sea-Tac Airport in 2018.  Exhibit 3-16, Existing (2013) 

Baseline Compared to Future (2018) Baseline Noise Exposure Contours, 
shows a comparison of the noise contour areas for existing and future conditions. 

To the south of Sea-Tac Airport, the DNL 65 dBA of the Future (2018) Baseline 
noise contour extends approximately 2.9 miles beyond the south end of 
Runway 16L/34R and extends approximately 3.3 miles beyond the south end of 

Runway 16C/34C.  This area comprises a mix of single-family residential, 
multi-family residential, commercial, and industrial land uses.  

 
To the north of Sea-Tac Airport, the DNL 65 dBA of the Future (2018) Baseline 
noise contour extends approximately 3.1 miles beyond the north end of 

Runway 16L/34R and extends approximately 3.2 miles beyond the north end of 
Runway 16C/34C.  Like the area to the south of Sea-Tac Airport, the area to the 

north within the DNL 65 dBA of the Future (2018) Baseline noise contour is 
comprised of a mix of single-family residential, multi-family residential, commercial, 
and industrial land uses. 

 
Table 3-19, Comparison of Areas Within Future (2018) and Existing (2013) 

Baseline Noise Exposure Contours, summarizes the area within each noise 
contour level by jurisdiction.  The DNL 65 dBA of the Future (2018) Baseline noise 
contour encompasses 7.4 total square miles within the cities of Burien, Des Moines 

and SeaTac and King County.  The DNL 65 dBA of the Future (2018) Baseline noise 
exposure contour is larger than the Existing (2013) Baseline due to the forecasted 

growth in operations at Sea-Tac Airport.   
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Airport Property Boundary
Municipal Boundary
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Libraryc

Existing Land Use
Single-Family Residential
Two-Family Residential
Multi-Family Residential
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Institutional
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Mobile Home Park

Future (2018) Baseline
Noise Exposure Contour
Study Area

PUGET SOUND
CONTOUR BAND CONTOUR AREA 

(SQUARE MILES) HOUSING UNITS ESTIMATED 
POPULATION

NOISE SENSITIVE 
FACILITIES

DNL 65-70 dBA 4.4 3,771 9,712 9
DNL 70-75 dBA 1.8 0 0 0
DNL 75+ dBA 1.1 0 0 0
DNL 65+ dBA 7.3 3,771 9,712 9

FUTURE (2018) BASELINE NOISE EXPOSURE CONTOUR

DNL 75 dBA

DNL 65 dBA

DNL 70 dBA

!
FINAL

5/30/2013 Prepared by Landrum & Brown
Filename: P:\SEA\Part 150 Update - 2009\
GIS\MXD\Exhibits\Document\3-15_Future_
2018_Noise_Exposure_Contour.mxd
Contour: SEA2018Noise-Contours
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PUGET SOUND

CONTOUR BAND CONTOUR AREA 
(SQUARE MILES) HOUSING UNITS ESTIMATED 

POPULATION
NOISE SENSITIVE 

FACILITIES
DNL 65-70 dBA 4.4 3,771 9,712 9
DNL 70-75 dBA 1.8 0 0 0
DNL 75+ dBA 1.1 0 0 0
DNL 65+ dBA 7.3 3,771 9,712 9

FUTURE (2018) BASELINE NOISE EXPOSURE CONTOUR

CONTOUR BAND CONTOUR AREA 
(SQUARE MILES) HOUSING UNITS ESTIMATED 

POPULATION
NOISE SENSITIVE 

FACILITIES
DNL 65-70 dBA 3.7 1,887 4,879 9
DNL 70-75 dBA 1.3 0 0 0
DNL 75+ dBA 0.9 0 0 0
DNL 65+ dBA 5.9 1,887 4,879 9

EXISTING (2013) BASELINE NOISE EXPOSURE CONTOUR

DNL 65 dBA

!
FINAL

5/30/2013 Prepared by Landrum & Brown
Filename: P:\SEA\Part 150 Update - 2009\GIS\
MXD\Exhibits\Document\3-16_Existing_Baseline_ 
vs_Future_2018_Baseline.mxd      Contours: 
SEA2013Noise-Contours/SEA2018Noise-Contours
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Table 3-19 
COMPARISON OF AREA AND POPULATION WITHIN FUTURE (2018) AND 

EXISTING (2013) BASELINE NOISE EXPOSURE CONTOURS  
Seattle-Tacoma International Airport 

 

CONTOUR 
RANGE 

EXISTING (2013) 
BASELINE 

FUTURE (2018) 
BASELINE 

DIFFERENCE 

AREA (IN 

SQUARE 
MILES) 

ESTIMATED 
POPULATION 

AREA (IN 

SQUARE 
MILES) 

ESTIMATED 
POPULATION 

AREA (IN 

SQUARE 
MILES) 

ESTIMATED 
POPULATION 

AIRPORT PROPERTY 

65-70 DNL 1.0 0 0.7 0 -0.3 0 

70-75 DNL 1.1 0 1.2 0 0.1 0 

75 + DNL 0.9 0 1.1 0 0.2 0 

65 + DNL 3.0 0 3.0 0 0.0 0 

CITY OF BURIEN 

65-70 DNL 0.7 2,884 1.0 3,898 0.3 1,014 

70-75 DNL 0.0 0 0.0 0 0.0 0 

75 + DNL 0.0 0 0.0 0 0.0 0 

65 + DNL 0.7 2,884 1.0 3,898 0.3 1,014 

CITY OF DES MOINES 

65-70 DNL 0.6 846 1.1 3,216 0.5 2,370 

70-75 DNL 0.0 0 0.0 0 0.0 0 

75 + DNL 0.0 0 0.0 0 0.0 0 

65 + DNL 0.6 846 1.1 3,216 0.5 2,370 

CITY OF SEATAC 

65-70 DNL 1.4 1,149 1.5 2,267 0.1 1,118 

70-75 DNL 0.2 0 0.6 0 0.4 0 

75 + DNL 0.0 0 0.0 0 0.0 0 

65 + DNL 1.6 1,149 2.1 2,267 0.5 1,118 

KING COUNTY 

65-70 DNL 0.0 0 0.1 331 0.1 331 

70-75 DNL 0.0 0 0.0 0 0.0 0 

75 + DNL 0.0 0 0.0 0 0.0 0 

65 + DNL 0.0 0 0.1 331 0.1 331 

ALL AREAS 

65-70 DNL 3.7 4,879 4.4 9,712 0.7 4,834 

70-75 DNL 1.3 0 1.8 0 0.5 0 

75 + DNL 0.9 0 1.1 0 0.2 0 

65 + DNL 5.9 4,879 7.3 9,712 1.4 4,834 
 

Notes: Estimated population based on average household size by U.S. Census tract data.  Additional 
information on land uses within the noise exposure contour is available in Chapter Four of 

this document. 

Contours: SEA2013 & SEA2018 

Source:  Landrum & Brown, 2013. 
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CHAPTER FOUR 
LAND USE ANALYSIS 

 

This chapter presents a summary of the Federal Aviation Administration (FAA) 
polices regarding noise/land use compatibility, as well as the evaluation of land use 
impacts for both the existing and future conditions at the Seattle-Tacoma 

International Airport (Sea-Tac Airport) as it relates to FAA policy. 
 

4.1 FEDERAL LAWS AND POLICIES RELATED TO 
NOISE/LAND USE COMPATIBILITY 

 

The FAA adopted land use compatibility guidelines relating types of land use to 
airport sound levels in 1985.  These guidelines were promulgated in Title 14 of the 
Code of Federal Regulations (14 CFR) Part 150.  These guidelines, reproduced here 

as Table 4-1, Land Use Compatibility Guidelines – 14 CFR Part 150, show the 
compatibility parameters for residential, public (schools, churches, nursing homes, 

hospitals, libraries), commercial, manufacturing and production, and recreational 
land uses.   
 

The Part 150 guidelines are the basis for defining areas potentially eligible for 
Federal funding through the Airport Improvement Program (AIP).  The Airport 

Improvement Handbook states, “Noise compatibility projects usually must be 
located in areas where noise measured in day-night average sound level (DNL) is 
65 decibel (dB) or greater.”1  Federal funding is available at noise levels below 

65 DNL if the airport operator (Sponsor) determines that incompatible land uses 
exist below 65 DNL and the FAA concurs with the Sponsor’s determination. 

 
As shown in Table 4-1, all land uses within areas below 65 DNL are considered to 
be compatible with airport operations.  Residential land uses are generally 

incompatible with noise levels above 65 DNL.  In some areas, residential land use 
may be permitted in the 65 to 70 DNL with appropriate sound insulation measures 

implemented.  This is done at the discretion of local communities.  Schools and 
other public use facilities located between 65 and 75 DNL are generally 
incompatible without sound insulation.  Above 75 DNL, schools, hospitals, nursing 

homes, and churches are considered incompatible land uses.  The information 
presented in Table 4-1 is meant to act as a guideline.  According to 14 CFR 

Part 150, “Adjustments or modifications of the descriptions of the land-use 
categories may be desirable after consideration of specific local conditions.”2   

                                       
1
 FAA Order 5300.38C, Chapter 7, paragraph 706. 

2
 14 CFR Part 150, Part B Noise Exposure Map Development, Section A150.101 Noise contours and 

land usages, paragraph (c). 
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Table 4-1 
LAND USE COMPATIBILITY GUIDELINES - 14 CFR PART 150 

Seattle-Tacoma International Airport 
 

 YEARLY DAY-NIGHT AVERAGE SOUND 

 LEVEL (DNL) IN DECIBELS 

 BELOW 
65 

65-70 70-75 75-80 80-85 
OVER 

85 LAND USE 
       

RESIDENTIAL       

Residential, other than  mobile  homes and   

   transient lodgings 

Y N1 N1 N N N 

Mobile home parks Y N N N N N 

Transient lodgings Y N1 N1 N1 N N 

PUBLIC USE       

Schools, hospitals, 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 Y2 Y3 Y4 N4 

Parking Y Y Y2 Y3 Y4 N 

COMMERCIAL USE       

Offices, business and professional Y Y 25 30 N N 

Wholesale and retail -- building materials, 
   hardware, and farm equipment 

Y Y Y2 Y3 Y4 N 

Retail trade, general Y Y 25 30 N N 

Utilities Y Y Y2 Y3 Y4 N 

Communication Y Y 25 30 N N 

MANUFACTURING AND PRODUCTION       

Manufacturing, general Y Y Y2 Y3 Y4 N 

Photographic and optical Y Y 25 30 N N 

Agriculture (except livestock) and forestry Y Y6 Y7 Y8 Y8 Y8 

Livestock farming and breeding Y Y6 Y7 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 Y5 N5 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 N N N 

Golf courses, riding stables, and water 

   recreation 

Y Y 25 30 N N 

 

The designations contained in this table do not constitute a Federal determination that any use of land 
covered by the program is acceptable 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. 
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Table 4-1, Continued 

LAND USE COMPATIBILITY GUIDELINES - 14 CFR PART 150 

Seattle-Tacoma International Airport 
 
Key To Table 4-1 

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

Notes for Table 4-1 
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 five, 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 of 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 of 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 a NLR of 25 dB.  
7. Residential buildings require a NLR of 30 dB. 
8. Residential buildings not permitted.  
 

Source:  14 CFR Part 150 Airport Noise Compatibility Planning, Appendix A, Table 1. 

 

4.1.1 FAA FINAL POLICY ON PART 150 NOISE MITIGATION 

MEASURES 
 

The FAA issued a final policy to establish a distinction between remedial and 
preventive noise mitigation measures proposed by airport operators and submitted 
for approval by the FAA under noise compatibility planning regulations.  In the 

notice of final policy3 effective October 1, 1998, the FAA stated the following: 

 As of October 1, 1998, the FAA will approve under 14 CFR Part 150 only 

remedial noise mitigation measures for existing incompatible development 
and only preventive noise mitigation measures in areas of potential new 
incompatible development. 

 The FAA will not approve remedial noise mitigation measures for new 
incompatible development that occurs in the vicinity of airports. 

 The use of AIP funds will be affected to the extent that such use depends on 
approval under Part 150.   

 

                                       
3
  FAA Notice of Final Policy, October 1, 1998. 
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The Airport Noise Compatibility Planning Program (14 CFR Part 150) was 
established under the Aviation Safety and Noise Abatement Act of 1979 (49 U.S.C. 

47501 through 47509, hereinafter referred to as ASNA).  The Part 150 program 
allows airport operators to submit Noise Exposure Maps (NEMs) and Noise 

Compatibility Programs (NCPs) to the FAA voluntarily.  According to the ASNA, an 
NCP sets forth the measures that an airport operator has taken or has proposed for 
the reduction of existing incompatible land uses and the prevention of additional 

incompatible land uses within the area covered by NEMs. 
 

The ASNA embodies strong concepts of local initiative and flexibility.  
The submission of NEMs and NCPs is left to the discretion of local airport operators.  
Airport operators also may choose to submit NEMs without preparing and 

submitting an NCP.  The types of measures that airport operators may include in an 
NCP are not limited by the ASNA, allowing airport operators substantial latitude to 

submit a broad array of measures--including innovative measures--that respond to 
local needs and circumstances. 
 

The criteria for approval or disapproval of measures submitted in a Part 150 
program are set forth in the ASNA.  The ASNA directs the Federal approval of an 

NCP, except for measures relating to flight procedures:  (1) if the program 
measures do not create an undue burden on interstate or foreign commerce; (2) if 

the program measures are reasonably consistent with the goal of reducing existing 
incompatible land uses and preventing the introduction of additional incompatible 
land uses; and (3) if the program provides for its revision if necessitated by the 

submission of a revised NEM.  Failure to approve or disapprove an NCP within 
180 days, except for measures relating to flight procedures, is deemed to be an 

approval under the ASNA.  Finally, the ASNA sets forth criteria under which grants 
may be made to carry out noise compatibility projects, consistent with ASNA’s 
overall deference to local initiative and flexibility.   

 
The FAA is authorized, but not obligated, to fund projects via the AIP to carry out 

measures in an NCP that are not disapproved by the FAA.  Such projects also may 
be funded with local Passenger Facility Charges (PFC) revenue upon the FAA’s 
approval of an application filed by a public agency that owns or operates a 

commercial service airport, although the use of PFC revenue for such projects does 
not require an approved NCP under Part 150. 

 
In establishing the airport noise compatibility planning program, which became 
embodied in 14 CFR Part 150, the ASNA did not change the legal authority of state 

and local governments to control the uses of land within their jurisdictions.  Public 
controls on the use of land are commonly exercised by zoning.  Zoning is a power 

reserved to the states under the U.S. Constitution.  It is an exercise of the police 
powers of the states that designates the uses permitted on each parcel of land.  
This power is usually delegated in states enabling legislation to local levels of 

government. 
 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Four – Land Use Analysis 

October 2013 Page 4-5 

Many local land use control authorities (cities, counties, etc.) have not adopted 
zoning ordinances or other controls to prevent incompatible development (primarily 

residential) within the noise impact areas of airports.  An airport noise impact area, 
identified within noise contours on an NEM, may extend over a number of different 

local jurisdictions that individually control land uses.   
 
While airport operators have included measures in NCPs submitted under Part 150 

to prevent the development of new incompatible land uses through zoning and 
other controls under the authorities of appropriate local jurisdictions, success in 

implementing these measures has been mixed.   
 
One or more of the factors hindering effective land use controls may be of sufficient 

importance to preclude some jurisdictions from following through on the land use 
recommendations of an airport’s Part 150 NCP.  When either an airport sponsor’s or 

a non-airport sponsor's jurisdiction allows additional incompatible development 
within the airport noise impact area, it can result in noise problems for the people 
who move into the area.  This can, in turn, result in noise problems for the airport 

operator in the form of inverse condemnation or noise nuisance lawsuits, public 
opposition to proposals by the airport operator to expand the airport's capacity, and 

local political pressure for airport operational and capacity limitations to reduce 
noise.  Some airport operators have taken the position that they will not provide 

any financial assistance to mitigate aviation noise for new incompatible 
development.  Other airport operators have determined that it is a practical 
necessity for them to include at least some new residential areas within their noise 

assistance programs to mitigate noise impacts that they were unable to prevent in 
the first place.  Over a relatively short period of time, the distinctions blur between 

what is "new" and what is "existing" residential development with respect to airport 
noise issues. 
 

Airport operators currently may include new incompatible land uses, as well as 
existing incompatible land uses, within their Part 150 NCPs and recommend that 

remedial noise mitigation measures--usually either property acquisition or noise 
insulation--be applied to both situations.  These measures have been considered to 
qualify for approval by the FAA under 49 USC 47504 and 14 CFR Part 150.  

The Part 150 approval enables noise mitigation measures to be considered for 
Federal funding under the AIP, although it does not guarantee that Federal funds 

will be provided.  
 
FINAL POLICY 

 
Therefore, as of October 1, 1998, the FAA will approve remedial noise mitigation 

measures under Part 150 only for incompatible development which exists as of that 
date.  Incompatible development that potentially may occur on or after 
October 1, 1998, may only be addressed in Part 150 programs with preventive 

noise mitigation measures.  This policy will affect the use of AIP funds to the extent 
that such funding is dependent on approval under Part 150.  Approval of remedial 

noise mitigation measures for bypassed lots or additions to existing structures 
within noise impacted neighborhoods, additions to existing noise impacted schools 
or other community facilities required by demographic changes within their service 
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areas, and formerly noise compatible uses that have been rendered incompatible as 
a result of airport expansion or changes in airport operations, and other reasonable 

exceptions to this policy on similar grounds must be justified by airport operators in 
submittals to the FAA and will be considered by the FAA on a case-by-case basis.  

This policy does not affect AIP funding for noise mitigation projects that do not 
require Part 150 approval, that can be funded with PFC revenue, or that are 
included in FAA-approved environmental documents for airport development. 

 

4.1.2 FAA PROGRAM GUIDANCE LETTERS  
 
Program Guidance Letters (PGLs) add to or revise guidance about the 

administration of the AIP found in the AIP Handbook.  Two PGLs that are pertinent 
to Part 150 Studies and NCPs are PGL 05-04 and PGL 08-02.  These PGLs are 
described on the following pages. 

 

4.1.2.1 Program Guidance Letter 05-044 
 
PGL 05-04 outlines three recent changes to FAA policy regarding Part 150 studies, 

the submittal of NEMs, and the approval of NCP measures.   
 
SUBSECTION 05-4.1 

 
Subsection 05-4.1 of PGL 05-04 addressed Section 189 of Vision 100 amended 

49 U.S.C. section 47504(b), formerly Section 104 of the ASNA which sets forth 
limitations on the approval of certain NCP measures outside the DNL 65 dB of the 
noise exposure contour.  Section 189 of Vision 100 prohibits FAA from approving 

NCP measures in Fiscal Years 2004 through 2007 that require the expenditure of 
AIP funds to mitigate noise of less than DNL 65 dB.  Section 189 does not preclude 

the use of airport revenue or PFC funding outside DNL 65 dB nor does it: 

• Preclude an airport sponsor from evaluating and recommending measures in 
an area less than DNL 65 dB as part of its NCP.  

• Preclude FAA approval of such measures if they do not require the expenditure 
of AIP funds (i.e., the measure may require no expenditure of funds).  

An airport sponsor may use sources other than AIP, such as PFCs or airport 
revenue, to fund measures that FAA has disapproved under Part 150 with 
respect to AIP funding in accordance with Section 189.  

• Halt AIP funding for measures previously approved under Part 150.  

• Affect contiguous parcels to complete a project area (Section 810.b. of Order 

5100.38B).  

                                       
4  Program Guidance Letter 05-04 About §§189, 322, and 324 in Vision 100-Century of Aviation 

Reauthorization Act: Guidance For Funding Mitigation Projects for Aircraft Noise less than 65 DNL, 
Public Availability of Noise Exposure Maps, and Determining Eligibility Of Airport Noise 
Compatibility Projects In Areas of Significantly Reduced Noise Exposure, June 3, 2005. 
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• Affect AIP funding that does not require Part 150 approval including the 
soundproofing of buildings used primarily for educational or medical purposes 

under 49 U.S.C. section 47504(c)(2)(D).  Grants to soundproof schools and 
hospitals are not affected because an FAA-approved NCP is not required under 

Section 47504. 
 
If the airport sponsor’s NCP includes recommended measures for FAA approval for 

areas outside the DNL 65 dB contour, then the sponsor must still meet eligibility 
criteria set forth in the FAA’s July 25, 1995, memorandum and paragraph 810b of 

the Airport Improvement Program Handbook, FAA Order 5100.38B.  That is: 
The airport sponsor must demonstrate that the local land use planning authority 
with responsibility for planning in the area surrounding the airport has adopted 

alternative land use compatibility guidelines, showing the changes in land use 
criteria, and the NEM must depict the locally determined standard.  The NEM and 

NCP must identify the area as incompatible and recommend mitigation measures.  
The airport sponsor’s mitigation measure(s) within any contour outside DNL 65 dB 
must otherwise satisfy Part 150 approval criteria (section 150.35).  The sponsor’s 

application for approval to collect and use PFCs for projects in areas outside DNL 
65 dB must include evidence that, but for Section 189 of Vision 100, the measure 

would qualify for approval under Part 150 (see item (2), above for required 
evidence).  Where the sponsor has prepared an NCP, the application must show 

that the measure was disapproved solely because of Section 189. 
 
SUBSECTION 05-4.2 

 
Subsection 05-4.2 modifies the required minimum map scale for NEMs and sets 

forth a requirement to make information available to the public on the Internet to 
addresses requirements in Section 322 of Vision 100.  
 

SUBSECTION 05-4.3 
 

Subsection 05-4.3 addresses eligibility of Part 150 noise projects after NEMs have 
been revised because noise impacts have been significantly reduced or increased.   
 

Absent information to the contrary, NEMs on file with the FAA for less than five 
years may be presumed to be current and project eligibility may be determined 

using either the existing or forecast conditions NEMs on file with FAA.  However, if 
there is information indicating that the NEMs on file with the FAA do not reflect 
recent significant changes that have occurred at the airport that would affect the 

noise contours, or if the NEMs are older than five years, the sponsor must certify 
the existing or forecast year NEM reflects current conditions at the airport, or the 

sponsor must submit updated NEMs. For significant increases in noise, you do not 
have to wait for the forecast year NEM update to program the project. 
 

What if noise has reduced significantly since the NEMs were certified by the airport 
sponsor and accepted by the FAA and the revised NEMs demonstrate that a noise 

project for which funding is requested is still experiencing DNL 65 dB or greater 
noise levels?  The following two case examples apply:  
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(1) The project may be funded if the NCP shows the project was part of a 
measure that was recommended by the sponsor and approved by the FAA 

at the prevalent noise exposure level (i.e. a project to soundproof a home 
was part of a measure to soundproof residences located in the DNL 65 dB 

contour and the revised NEMs show that the project is for a home that 
remains within the DNL 65 dB noise level).  Use the priority rating system 
with the new noise impact level to determine its significance in setting your 

funding priority.  

(2) The project needs additional justification to be funded if the project was not 

recommended for FAA approval within the new noise contour.  The sponsor 
may need to revise its NEM and NCP to make it eligible.  For example, the 
sponsor recommended acquisition of properties within the DNL 70 dB and 

sound attenuation within the DNL 65 dB.  The area previously approved for 
acquisition is now located within the DNL 65 dB noise contour.  The project 

is no longer eligible for acquisition.  However, it may be eligible for sound 
attenuation if the sponsor consults with the public or updates its NCP.  
In cases of neighborhood equity, eligibility may be “grandfathered” if the 

remaining portion of the neighborhood within the project area is not 
substantial. 

 

4.1.2.2 Program Guidance Letter 08-02:  Management of Acquired 

Noise Land:  Inventory – Reuse -- Disposal5 
 

PGL 08-02, issued February 1, 2008 and updated March 26, 2009 sets forth 
requirements for land acquired under an airport NCP, commonly referred to as 
“noise land.”  The guidance in PGL 08-02 addresses the obligations associated with 

the acquisition of noise land as well as requirements for managing the land, 
retaining the noise land for continued noise compatibility, and disposing of the noise 

land if it is no longer needed for noise compatibility. 
 
PGL 08-02 addresses the following topics pertaining to the identification of “noise 

land,” its use, potential disposal (and use of proceeds), and report compliance:6 

 Obligations associated with the acquisition of noise land 

 Management of noise land 

 Retaining noise land 

 Disposal of unneeded noise land 

 Use of disposal proceeds 

 FAA oversight of noise land 

 Compliance and reporting 

                                       
5 Program Guidance Letter 08-02:  Management of Acquired Noise Land:  Inventory – Reuse – 

Disposal.  Federal Aviation Administration, Office of Airport Planning and Programming, Airport 
Financial Assistance Branch, January 30, 2008.  Circulated by Memorandum, February 1, 2008 by 
Barry L. Molar. 

6 Parts of this summary of Program Guidance Letters 08-02 were obtained from the following 
O.R. Colan Associates website: http://orcolan.com/cs/archived-articles/156-airport-noise-land-
acquisi tion-management-and-disposal-an-overview-of-the-new-faa-requirements 
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Airports that have used AIP funding to acquire property in areas exposed to 
significant aircraft noise under a Part 150 NCP must comply with grant assurances.  

A condition of the AIP grant is that airports agree to dispose of land when it is no 
longer needed for noise purposes or AIP-eligible airport development projects.  

An eligible project would include: 

 Terminal Facilities 

 Runways 

 Taxiways 

 Runway Protection Zones (RPZs) 

 Areas for Fixed Base Operators (FBO), or 

 Other eligible elements of the airport facility requiring land 
 

In accordance with the Airport Improvement Program Handbook, FAA Order 
5100.38C.  Noise lands, if not needed for AIP-eligible airport development, are to 

be sold, leased, or exchanged for and put to compatible uses.  Acceptable 
compatible uses are outlined in Attachment A of the FAA PGL 08-02.  Any proceeds 
received from the disposal of noise lands are to be used for funding other noise 

acquisition projects or returned to the FAA’s Airport and Runway Trust Fund. 
 

The implementation of an NCP will remove or protect sensitive land uses from 
aircraft noise.  When the acquired property is no longer needed for noise mitigation 

for an AIP eligible development project, the airport must consider one of the 
following options: 

 Retain the land for AIP-eligible airport uses or 

 Retain the land for non AIP-eligible airport uses and pay back the Federal 
share of market value, or 

 Retain the land for noise compatible purposes, if disposal is not feasible and 
review status at least every five years, or 

 Exchange the land for airport related land uses, or 

 Dispose of the land by property sale, exchange, or lease for purposes that 
would be compatible with aircraft noise 

 
The guidance specifies that acquired noise land areas would be planned and zoned 
for uses consistent with the existence of aircraft noise levels, i.e., higher than 65 dB 

based on average DNL. 
 

Portions of a noise acquisition area may be suitable for retention for airport 
operation purposes, as noted above.  Noise lands can also be retained if needed for 
noise compatibility purposes in that they cannot be reasonably developed.  

The airport sponsor should periodically assess whether there is justification to 
continue to retain such lands.   
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If noise lands are used for AIP-eligible development approved by the FAA, there is 
no requirement to pay back the Federal share of the noise land acquisition costs.  

If lands are sold, leased, or exchanged, the payback of the Federal share is based 
on the market value of the property as indicated by a real estate appraisal and 

appraisal report.  The report must be prepared in accordance with Uniform 
Standards of Professional Appraisal Practice and FAA requirements including PGL 
08-02, Attachment D: Appraisal Scope of Work Statement in the guidance. 

 
The FAA guidance also affords the offsetting of certain selling expenses incurred by 

the sponsor in the disposal of noise land property against the payback amount of 
the Federal share.  Any land sale proceeds resulting from a disposal must be 
accounted for and held in an escrow account approved by the FAA in accordance 

with PGL 08-02, Attachment E, in the guidance.  Such funds can be used for new 
noise land acquisitions or other AIP-eligible noise projects by the sponsor. 

 
An airport sponsor is responsible for preparing an inventory of all noise lands.  
The inventory will include the use of maps and tables to compile the data required 

by the FAA guidance.  The noise lands that may be eligible for use in an airport 
development project (using AIP funding) must be identified.  Similarly any lands not 

suitable or needed for airport development must be identified.  This data should 
already be included on the airport’s Exhibit "A" Property Map, if it is up to date.  

If the Exhibit "A" is not current, it would be appropriate to update that document 
first as the data required for the noise land inventory can be retrieved from that 
source. 

 
Once the noise land inventory is complete, the airport sponsor is required to 

prepare a "Reuse Plan" that explains the airport sponsor’s plan for conversion of 
lands eligible for airport development and alternatively the disposal, lease, or 
exchange of lands not suitable or needed for airport development.  Sponsors are 

expected to undertake appropriate land use planning initiatives relative to lands not 
needed for airport development.  This action will result in informed decisions 

regarding what compatible land uses can be considered based on appropriate local 
land use planning and zoning requirements.  Such planned uses must be 
compatible with the local land use plan and the existing aircraft noise environment.  

The "Noise Land Inventory" and the "Reuse Plan" are submitted to the FAA for 
approval, after which the sponsor can proceed to implement the approved plan. 

 
After planning is complete and the "Reuse Plan" has been approved by the FAA, the 
property would be appraised by the airport and disposal options including market 

sale, lease, or exchange could potentially be considered.  A feasibility analysis may 
also be undertaken to determine whether it would be better to dispose of raw land 

or incur certain limited development approval and permitting costs to realize the 
highest and best use of the property. 
 

According to FAA PGL 08-02 all airports that have noise land grants are required to 
complete their "Reuse Plan" by October 2009.  The Noise Land Inventory will be 

completed prior to the "Reuse Plan.”  FAA approval of the noise land inventory and 
the "Reuse Plan" is required before the airport proceeds with implementation. 
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4.1.2.3 Program Guidance Letter 12-09:  AIP Eligibility and 

Justification Requirements for Noise Insulation Projects7 
 
The FAA issued PGL 12-09 in 2012 to clarify eligibility requirements for airport noise 

insulation projects.  The PGL notes that a property’s eligibility for sound insulation 
is based on two criteria: 1) that the property is located within the 65 DNL, and 

2) that the interior noise level must be above 45 dB.  The PGL further clarifies the 
method for determining whether or not properties meet the requirement of an 
interior noise level at or above 45 dB through the use of testing to determine the 

interior noise levels of potentially eligible properties.8  The PGL includes guidance on 
testing methodology, equipment, and the determination of an adequate sample 

size, which could impact program startup and implementation costs and funding 
reimbursement.  The guidance contained in the PGL does not apply to noise 

insulation projects for which construction has been completed.  Furthermore, 
additional guidance is provided for programs that are ongoing to ensure the 
requirements restated in the PGL are met. 

 

4.2 POTENTIAL PREVENTATIVE LAND USE CONTROLS 
 
Specific land use controls are implemented at the discretion of local governments.  

An airport sponsor typically does not have the authority to implement local land use 
controls.  Land use management measures used for Part 150 purposes include both 

preventive and corrective techniques.   
 
Preventive land use management techniques seek to prevent the introduction of 

additional noise-sensitive land uses within existing and future airport noise 
contours.  Preventive measures include two categories – regulatory and policy.  

These potential measures are summarized below.  Details about these measures, 
including the extent to which they have been employed by the jurisdictions 
surrounding Sea-Tac Airport, is included in Section 1.8 of Chapter One, 

Inventory. 
 

REGULATORY 

 Compatible Use Zoning: commercial, industrial, or farmland zoning 

 Zoning Changes, Residential Density: large-lot zoning, planned development, 
multi-family zoning 

 Noise Overlay Zoning: special regulations within high-noise areas 

 Transfer of Development Rights: zoning framework to authorize private sale 
of development rights to encourage sparse development in high-noise areas 

 Environmental Zoning: environmental protection zoning to support airport 
land use compatibility 

                                       
7 Program Guidance Letter 12-09:  AIP Eligibility and Justification Requirements for Noise Insulation 

Projects.  Federal Aviation Administration, Office of Airport Planning and Programming, Airport 

Financial Assistance Branch, August 17, 2012, Revised November 7, 2012. 
8  Note: housing units with interior noise levels below 45 dB are considered compatible and are not 

generally eligible for AIP funding for sound insulation.   
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 Subdivision Regulation Changes: require dedication of noise and avigation 
easements, plat notes 

 Building Code Changes: require soundproofing in new construction 

 Dedicated Noise and Avigation Easements: require for development permits 

 Fair Disclosure Regulations: require seller to notify buyer of aircraft noise 
 

POLICY 

 Comprehensive Planning: policies supporting land use compatibility.  
Can involve specific land use plans and policies to guide rezoning, variances, 

conditional uses, public projects 

 Capital Improvement Programming: public investments which support airport 

land use compatibility 
 

4.3 POTENTIAL CORRECTIVE LAND USE MITIGATION 
TOOLS 

 
Corrective or remedial measures are intended to convert existing, non-compatible 

uses to compatible uses.  Generally, corrective uses fall into two categories: modify 
existing use, and maintain existing use.  The following is a brief discussion of typical 

corrective or remedial land use mitigation alternatives included in Part 150 studies.  
 

4.3.1 MODIFY EXISTING USE 
 

Land Acquisition to Change Land Use 
 
If the acquisition of property results in a change in land use, from incompatible to 

compatible with airport operations (e.g., airport/transportation, commercial, or 
industrial), the property owner would be eligible for relocation assistance and 

moving expenses, consistent with the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act.  The property would be acquired, residents would 
be relocated, and the property would be converted to a compatible land use.  

This would prevent further development of incompatible land uses.  The land 
acquisition program should assure that the subsequent land use is consistent with 

local land use plans and policies, including compatibility with noise exposure levels 
in the area.  Because the acquisition is to result in a change in land use, the local 
jurisdiction may decide to apply its power of eminent domain. 

 

4.3.2 MAINTAIN EXISTING USE 
 

Sound Insulation of Homes 
 
A program for sound insulation of residences is always voluntary on part of the 
homeowner and is generally focused on residences located in a 65 DNL to 70 DNL 

noise contour.  Other than the obvious benefit of reducing interior noise levels, a 
sound insulation program maintains the land use of the area and generally  
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increases the value of the properties.  Unfortunately, sound insulation treatments 
do not reduce the noise outside the residence and as such the benefits of the 

treatments are reduced when doors and windows are open. 
 

Acquisition of Land or Interests in Land for Noise Compatibility 
 

A program for property acquisition can be either voluntary (participation in the 
program is voluntary on the part of the property owner), or involve condemnation 
(local power of eminent domain).  Acquisition as mitigation for noise impacts would 

always be voluntary.  The intent is to acquire undeveloped land to prevent it from 
being developed into a non-compatible use. 

 

Land Acquisition without Change to Land Use 
 
The acquisition of incompatible property where no change in land use would result 
would be a “voluntary” acquisition program, where participation in the program 

would be voluntary on the part of the property owner.  The reason for such a 
voluntary program is most often due to the owner’s inability to the sell the property 

at fair market value.  Acquisition procedures would be implemented in accordance 
with the Uniform Relocation Assistance and Real Property Acquisition Policies Act 
and relocation benefits would not apply.  

 

Purchase Guarantee 
 
Purchase guarantee is a program whereby the airport sponsor agrees to purchase a 

residence for fair market value should the owner be unable to sell the property on 
the open market because of noise impacts.  Participation in this program is 
voluntary on the part of the property owner and is implemented in areas where the 

land use is not going to change.  In order to protect potential buyers a stipulation of 
this program requires that the seller disclose to the buyer the airport noise 

exposure on the property and the intention of the airport sponsor to retain an 
easement on the property.  Acquisition procedures would be implemented in 
accordance with the Uniform Relocation Assistance and Real Property Acquisition 

Policies Act and relocation benefits would not apply.   
 

Sales Assistance 
 

The airport sponsor guarantees that the property owner will receive the appraised 
value, or some increment thereof, regardless of final sales value that is negotiated 
with a buyer.  However, unlike purchase guarantee, the airport sponsor does not 

take ownership of the property in the event that it does not sell.  In return for the 
assistance, the airport sponsor retains an avigation easement on the property and 

will typically require sound insulation before the sale. 
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Avigation Easements 
 
Acquisition of avigation easements should be used to alleviate conflicts if no other 
land use controls are viable or in some cases, in lieu of outright acquisition of the 

land.  The easement would be noted on the property deed and passed on to any 
subsequent owners of the property.  

 
Amending local zoning and subdivision regulations to provide for the dedication of 
an easement to the airport sponsor as a condition of approval for residential 

rezoning or subdivision plats within the 65 DNL noise contour would alert 
developers, lenders, and prospective purchasers to the proximity of the airport and 

to the existence of a potential noise issue.  The avigation easement would also 
protect the airport from future litigation by purchasers of the rezoned or subdivided 
property. 

 
There is a constitutional issue raised by requiring dedication of an easement as well 

as imposing more vigorous and expensive standards for construction within the 
airport environs.  Government may not require a person to give up a constitutional 
right (i.e., a public use) in exchange for a discretionary benefit conferred by the 

government unless there is a reasonable relationship between a legitimate 
governmental objective and the condition that is imposed on the developer.  

Moreover, the exaction demanded by the permit or condition must be in proportion 
to the impact of the proposed development that is sought to be alleviated.  
Whether that balance exists requires an individualized determination.  If it were 

determined not to meet these standards, then the legislation would either be 
unenforceable or its enforcement would constitute a taking requiring the payment 

of just compensation.   
 

Fair Disclosure Policy  
 
A method can be developed insuring that buyers of residential property within the 

airport environs receive fair disclosure of the location of the property relative to the 
airport by requiring that sellers of residential property in the airport environs deliver 

to buyers a purchase disclosure notice consisting of a copy of the Noise Overlay 
District Ordinance and Map with a statement that the property is located within the 
Airport Noise Overlay District.  It may also require that all advertisements and 

listings for sale of residentially zoned or improved property in the Noise Overlay 
District include a statement about aircraft noise, such as -- “Not recommended for 

persons who may be easily disturbed by aircraft noise.”  Finally, solicitation of 
voluntary inclusion of the notice in Multiple Listing Services by the real estate 
profession alerts potential buyers of property to the noise conditions. 
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4.4 LAND USE ASSESSMENT METHODOLOGY 
 
This section describes the methodology that was used to identify and assess land 

use as it relates to noise compatibility for this Part 150 Study. 
 

4.4.1 LAND USE CLASSIFICATIONS 
 
Existing land use data was collected from King County and the municipalities within 

the Study Area (SA).  Land uses in the vicinity of Sea-Tac Airport were categorized 
in terms of the general land use classifications as outlined in 14 CFR Part 150 and 

shown in Table 4-1 of this document.  These classifications include residential 
(single and multi-family), commercial, public/institutional, and agricultural/ 
recreational/open space.  These land uses were identified based on King County’s 

Geographic Information Systems (GIS) database and was verified as necessary with 
aerial photography.   

 
The 2000 U.S. Census data, at the tract level, was combined with the GIS land use 
file to calculate the population and housing incompatibilities within the noise 

contours.  Table 4-2, Generalized Land Use Classifications, shows the 
generalized land use categories and examples of specific land use classifications 

included in the King County GIS data.  
 

Table 4-2 

GENERALIZED LAND USE CLASSIFICATIONS 

Seattle-Tacoma International Airport 
 

GENERALIZED LAND USE CATEGORY SPECIFIC LAND USE EXAMPLES 
Agricultural / Open Space Farm 

Agricultural 

Greenhouse / Nursery / Horticulture service 

Open Space 

Timber Land / Greenbelt 

Vacant Single-family (without structure) 

Vacant Multi-family (without structure) 

Single-Family Residential Single family (residential use / zone) 

Single family (C/I use) 

Single family (C/I Zone) 

Vacant Single-family (with structure) 

Two-Family Residential Duplex 

Mobile Home Mobile home 

Condominium (Mobile Home Park) 

Mobile home park 
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Table 4-2, Continued 
GENERALIZED LAND USE CLASSIFICATIONS 

Seattle-Tacoma International Airport 
 

GENERALIZED LAND USE CATEGORY SPECIFIC LAND USE EXAMPLES 
Multi-Family Residential Triplex 

4-plex 

Apartment 

Apartment (Mixed use) 

Condominium (Mixed use) 

Condominium (Residential) 

Fraternity / Sorority House 

Townhouse plat 

Vacant Multi-family (with structure) 

Park / Recreation Campground 

Auditorium / Assembly Building 

Church / Welfare / Religious Services 

Golf Course 

Park, Private (Amusement Center) 

Park, Public (Zoo \ Arboretum) 

Reserve / Wilderness Area 

Institutional Hospital 

Governmental Service 

Mortuary / Cemetery / Crematory 

Nursing home 

Retirement facility 

School (Private) 

School (Public) 

Commercial / Industrial 
 

Hotel or motel 

Air Terminal and Hangers 

Auto Showroom and Lot 

Bank 

Bowling Alley 

Car Wash 

Club 

Condominium (Office) 

Convenience Store with Gas 

Convenience Store without Gas 

Daycare Center 

Driving Range 

Grocery Store 

Health Club 

High Tech / Tech Flex 

Industrial (General Purpose) 

Industrial (Heavy) 

Industrial (Light) 

 Industrial Park 

 Marina 

 Medical or Dental office 
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Table 4-2, Continued 
GENERALIZED LAND USE CLASSIFICATIONS 

Seattle-Tacoma International Airport 
 

GENERALIZED LAND USE CATEGORY SPECIFIC LAND USE EXAMPLES 
Commercial / Industrial 
(continued from previous page) 

Mini Lube 

Mini Warehouse 

Mining / Quarry / Ore processing 

Movie Theatre 

Office building 

Parking (Commercial Lot/Garage) 

Post Office / Post Service 

Resort / Lodge / Retreat 

Restaurant (Fast Food) 

Restaurant / Lounge 

Retail (Big box) 

Retail (Discount) 

Retail (Line / Strip) 

Retail store 

Right of Way / Utility, Road 

Rooming House 

Service Station 

Shopping Center (Community) 

Shopping Center (Major retail) 

Shopping Center (Neighborhood) 

Shopping Center (Regional) 

Shopping Center (Specialty) 

Sport Facility 

Tavern / Lounge 

Terminal (Auto / Bus /Other) 

Terminal (Grain) 

Terminal (Marine / Commercial Fishery) 

Terminal (Marine) 

Terminal (Rail) 

Utility, Private (Radio / TV) 

Utility, Public 

Vacant (Commercial) 

Vacant (Industrial) 

Vet / Animal Control Service 

Warehouse 
 

Source:  King County GIS Data; Landrum & Brown analysis, 2012. 
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4.4.2 ZONING DATA COMPILATION 
 
Specific zoning information from each jurisdiction within the SA was collected and 
reviewed in order to identify tools for prohibiting incompatible development and 

encouraging compatible development near the airport.  Exhibit 4-1, Generalized 
Existing Zoning, graphically depicts the generalized zoning districts within the SA 

around Sea-Tac Airport.  Table 4-3, Generalized Zoning Classifications, shows 
the generalized zoning categories, and the specific zoning classifications included in 
each generalized category, by jurisdiction. 

 

4.5 BASELINE LAND USE COMPATIBILITY 
 
This section describes the existing noise exposure on communities surrounding 

Sea-Tac Airport.  The noise analysis presents the noise exposure for the existing 
conditions base year–2013.  Aircraft-related noise exposure is defined through 

noise contours prepared using the FAA’s Integrated Noise Model (INM).  This noise 
exposure is presented using the DNL metric according to the land use guidelines 
presented in Table 4-1.   

 
In addition to the Existing (2013) Baseline Noise conditions, this chapter provides 

information about the current and potential noise levels in 2018 if no action is taken 
to change the noise exposure pattern through noise abatement.  The noise patterns 
are presented on exhibits included in Chapter Three, Noise Analysis.  

This chapter includes information regarding the estimated numbers of persons, 
housing units, and other noise-sensitive facilities that fall within the Existing (2013) 

and Future (2018) Baseline noise exposure contour.   
 
An explanation of the INM and the DNL metric, along with a review of the physics of 

noise, noise impacts on humans, social impacts of noise, and the data required to 
develop noise exposure contours, is summarized in Chapter Three.  Information on 

the forecast of aviation activity, on which the noise analysis for the Future (2018) 
condition is based, is included in Chapter Two, Forecast. 
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Table 4-3 
GENERALIZED ZONING CLASSIFICATIONS 

Seattle-Tacoma International Airport 
 

GENERALIZED 

ZONING 

ZONING CLASSIFICATION BY JURISDICTION 

BURIEN 
DES 

MOINES 
KENT 

NORMANDY 

PARK 
SEATAC SEATTLE TUKWILA 

KING 

COUNTY 
Residential RM-12 PR-R MR-G R12.5 SF UH-1,800 Lowrise HDR R-1 

RM-18 RA-3600 MR-H R15 SF UH-900 Single Family 7200 LDR R-12 

RM-24 RM-1800 MR-M R5 MF UH-UCR Single Family 9600 MDR R-18 

RM-48 RM-2400 MRT-16 R7.2 SF UL-15,000   R-18-P 

RS-
12,000 

RM-900 SR-1 RM 1800 MF UL-5,000   R-24 

RS-7,200 RM-900A SR-4.5 RM 2400 MF UL-7,200   R-4 

RS-A RM-900B SR-6  UL-9,600   R-48 

 RS-15000   UM-2,400   R-6 

 RS-7200   UM-3,600   R-8 

 RS-8400       

 RS-9600       

 R-SE       

 R-SR       

Agricultural / 
Open Space 

  A-10 Open Space     

Park / 
Recreation 

    P    
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Table 4-3, Continued 
GENERALIZED ZONING CLASSIFICATIONS 

Seattle-Tacoma International Airport 
 

GENERALIZED 

ZONING 

ZONING CLASSIFICATION BY JURISDICTION 

BURIEN 
DES 

MOINES 
KENT 

NORMANDY 

PARK 
SEATAC SEATTLE TUKWILA 

KING 

COUNTY 
Commercial / 

Industrial 

AI-1 B-C CC  ABC Commercial C/LI CB 

AI-2 B-P CC-MU  AVC Industrial Buffer LI CB-SO 

CC-1 D-C CM-2  AVO Industrial General 1 MIC/H I 

CC-2 H-C GC  BP Industrial General 2 MIC/L I-P 

CI N-C M1  CB Neighborhood 
Commercial 

MUO NB 

CR PR-C1 MA  CB-C  NCC NB-P 

DC PR-C2   HWY  O RB 

I    I  RC  

O      RCC  

        

Mobile Home   MHP  MHP  TVS  

Mixed Use CN   MU NB    

PR   NC O/C/MU    

SP1    OCM    

SP2        

SP3        
 

Note that only zoning classifications within the SA are Listed. 

Source:  Cities of Burien, Des Moines, Kent, Normandy Park, SeaTac, Seattle, and Tukwila, and King County; Landrum & Brown analysis, 2012. 
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4.5.1 EXISTING (2013) BASELINE NOISE CONTOUR EXPOSURE 

INCOMPATIBILITIES 
 
A summary of the housing units, estimated population, and noise-sensitive facilities 

affected by noise levels exceeding 65 DNL for the Existing (2013) Baseline noise 
exposure contour is provided in Table 4-4, Existing (2013) Baseline Land Use 

Incompatibilities.  There are 1,887 total housing units and an estimated 4,879 
residents located within the 65+ DNL of the Existing (2013) Baseline noise contour.  
Of those 1,887 housing units, 1,322 units (1,200 single-family units; 66 two-, 

three-, or four-family units; and 56 condominiums) have received sound insulation, 
and therefore are not eligible for additional treatment.  Another 458 housing units 

are potentially eligible for sound insulation.  These include single-, two-, three-, or 
four-family units and condominiums that were previously eligible but the property 

owners have not responded to previous offers for sound insulation made by the Port 
of Seattle (Port), condominiums that were outside the 1998 70 DNL noise exposure 
contour, and approximately 309 apartments that were not previously eligible but 

are recommended to be sound insulated in this 2013 NCP update.9  The remaining 
107 housing units are not eligible for sound insulation because they were either 

constructed after the date of a previously published noise contour or the structure 
cannot be effectively sound insulated.  There are no housing units located within 
the 70+ DNL of the Existing (2013) Baseline noise contour.   

 
There are two schools, Mt. Rainier High School and St. Philomena Primary School, 

(which have been sound insulated by the Port) located within the 65+ DNL of the 
Existing (2013) Baseline noise contour.  There are six places of worship; the 
Apostolic Bible Church, Boulevard Park Presbyterian, First Baptist Church, Lifepoint 

Foursquare Church, Primera Iglesia Bautista, and St. Philomena Church; located 
within the 65+ DNL of the Existing (2013) Baseline noise contour, of which 

St. Philomena Church has been sound insulated by the Port.  There is one library, 
Boulevard Public Library, located within the 65+ DNL of the Existing (2013) 
Baseline noise contour.  There are no hospitals or nursing homes located within the 

65+ DNL of the Existing (2013) Baseline noise contour.  There are no housing units 
or noise-sensitive public facilities located within the 70+ DNL of the Existing (2013) 

Baseline noise contour. 

                                       
9   Previously-approved Abatement Measure M-2c recommended sound insulation of condominiums 

that were within the 70 DNL of the 1998 noise exposure contour from the 2002 Part 150 Study 

update.  Measures M-14 and M-15 from this 2013 NCP update recommend that condominiums and 
apartments within the modified Noise Remedy Boundary be sound insulated based on the results 
of a pilot program and the availability of funding. 
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Table 4-4 
EXISTING (2013) BASELINE LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

HOUSING UNITS 

CITY OF BURIEN 

Sound Insulation Completed 

Single-Family 685 0 685 

Two-, Three-, or Four-Family Unit 56 0 56 

Condominium 56 0 56 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 797 0 797 

Potentially eligible but not sound insulated 

Single-Family 40 0 40 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 36 0 36 

Apartment 161 0 161 

Mobile Home 0 0 0 

Subtotal 237 0 237 

Not Eligible 

Single-Family 32 0 32 

Two-, Three-, or Four-Family Unit 4 0 4 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 29 0 29 

Subtotal 65 0 65 

CITY OF DES MOINES 

Sound Insulation Completed 

Single-Family 169 0 169 

Two-, Three-, or Four-Family Unit 2 0 2 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 171 0 171 

Potentially eligible but not sound insulated 

Single-Family 10 0 10 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 35 0 35 

Apartment 121 0 121 

Mobile Home 0 0 0 

Subtotal 166 0 166 

Not Eligible 

Single-Family 25 0 25 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 25 0 25 
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Table 4-4, Continued 
EXISTING (2013) BASELINE LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

HOUSING UNITS 

CITY OF SEATAC 

Sound Insulation Completed 

Single-Family 346 0 346 

Two-, Three-, or Four-Family Unit 8 0 8 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 354 0 354 

Potentially eligible but not sound insulated 

Single-Family 28 0 28 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 27 0 27 

Mobile Home 0 0 0 

Subtotal 55 0 55 

Not Eligible 

Single-Family 7 0 7 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 10 0 10 

Subtotal 17 0 17 

KING COUNTY 

Sound Insulation Completed 

Single-Family 0 0 0 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 0 0 0 

Potentially eligible but not sound insulated 

Single-Family 0 0 0 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 0 0 0 

Not Eligible 

Single-Family 0 0 0 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 0 0 0 
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Table 4-4, Continued 
EXISTING (2013) BASELINE LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

TOTAL – ALL JURISDICTIONS 

Sound Insulation Completed       

Single-Family 1,200 0 1,200 

Two-, Three-, or Four-Family Unit 66 0 66 

Condominium 56 0 56 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 1,322 0 1,322 

Potentially eligible but not sound insulated     

Single-Family 78 0 78 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 71 0 71 

Apartment 309 0 309 

Mobile Home 0 0 0 

Subtotal 458 0 458 

Not Eligible 

Single-Family 64 0 64 

Two-, Three-, or Four-Family Unit 4 0 4 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 39 0 39 

Subtotal 107 0 107 

TOTAL HOUSING UNITS 1,887 0 1,887 

ESTIMATED POPULATION 

TOTAL ESTIMATED POPULATION 4,879 0 4,879 

NOISE-SENSITIVE PUBLIC FACILITIES 

Schools 2 0 2 

Churches / Places of Worship 6 0 6 

Libraries 1 0 1 

Hospitals 0 0 0 

Nursing Homes 0 0 0 
 

Notes: Housing units that were previously not eligible for sound insulation include units that were 
constructed after the date of a previously published noise contour or units in which the 
structure cannot be effectively sound insulated. 

 Estimated population based on average household size by U.S. Census tract data. 

Sources:  King County Geographic Information System data; Port of Seattle Noise Remedy Program records; 
U.S. Census Bureau; Landrum & Brown analysis, 2013. 
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4.5.2 FUTURE (2018) BASELINE NOISE CONTOUR EXPOSURE 

INCOMPATIBILITIES 
 
A summary of the housing units, estimated population, and noise-sensitive facilities 

affected by noise levels exceeding 65 DNL for the Future (2018) Baseline noise 
exposure contour is provided in Table 4-5, Future (2018) Baseline Land Use 

Incompatibilities.  There are 3,771 total housing units and an estimated 9,712 
residents located within the 65+ DNL of the Future (2018) Baseline noise contour.  
Of those 3,771 housing units, 2,473 units (2,293 single-family units; 108 two-, 

three-, or four-family units; and 72 condominiums) have received sound insulation, 
and therefore are not eligible for additional treatment.  Another 1,037 housing units 

are potentially eligible for sound insulation.  These include single-, two-, three-, or 
four-family units and condominiums that were previously eligible but the property 

owners have not responded to previous offers for sound insulation made by the Port 
of Seattle (Port), condominiums that were outside the 1998 70 DNL noise exposure 
contour, and approximately 729 apartments that were not previously eligible but 

are recommended to be sound insulated in this 2013 NCP update.10  The remaining 
261 housing units are not eligible for sound insulation because they were either 

constructed after the date of a previously published noise contour or the structure 
cannot be effectively sound insulated.  There are no housing units located within 
the 70+ DNL of the Future (2018) Baseline noise contour.   

 
There are two schools, Mt. Rainier High School and St. Philomena Primary School, 

(both of which have been sound insulated by the Port), located within the 65+ DNL 
of the Future (2018) Baseline noise contour.  There are six places of worship; the 
Apostolic Bible Church, Boulevard Park Presbyterian, First Baptist Church, Lifepoint 

Foursquare Church, Primera Iglesia Bautista, and St. Philomena Church; located 
within the 65+ DNL of the Future (2018) Baseline noise contour, (of which 

St. Philomena Church has been sound insulated by the Port).  There is one library, 
Boulevard Public Library, located within the 65+ DNL of the Future (2018) Baseline 
noise contour.  There are no hospitals, or nursing homes located within the 

65+ DNL of the Future (2018) Baseline noise contour.  There are no housing units 
or noise-sensitive public facilities located within the 70+ DNL of the Future (2018) 

Baseline noise contour. 

                                       
10   Previously-approved Abatement Measure M-2c recommended sound insulation of condominiums 

that were within the 70 DNL of the 1998 noise exposure contour from the 2002 Part 150 Study 

update.  Measures M-14 and M-15 from this 2013 NCP update recommend that condominiums and 
apartments within the modified Noise Remedy Boundary be sound insulated based on the results 
of a pilot program and the availability of funding. 
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Table 4-5 
FUTURE (2018) BASELINE LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

HOUSING UNITS 

CITY OF BURIEN 

Sound Insulation Completed 

Single-Family 953 0 953 

Two-, Three-, or Four-Family Unit 72 0 72 

Condominium 56 0 56 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 1,081 0 1,081 

Potentially eligible but not sound insulated     

Single-Family 57 0 57 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 36 0 36 

Apartment 234 0 234 

Mobile Home 0 0 0 

Subtotal 327 0 327 

Not Eligible 

Single-Family 43 0 43 

Two-, Three-, or Four-Family Unit 4 0 4 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 31 0 31 

Subtotal 78 0 78 

CITY OF DES MOINES 

Sound Insulation Completed 

Single-Family 568 0 568 

Two-, Three-, or Four-Family Unit 26 0 26 

Condominium 16 0 16 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 610 0 610 

Potentially eligible but not sound insulated     

Single-Family 32 0 32 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 129 0 129 

Apartment 463 0 463 

Mobile Home 0 0 0 

Subtotal 624 0 624 

Not Eligible 

Single-Family 84 0 84 

Two-, Three-, or Four-Family Unit 4 0 4 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 4 0 4 

Subtotal 92 0 92 
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Table 4-5, Continued 
FUTURE (2018) BASELINE LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

HOUSING UNITS 

CITY OF SEATAC 

Sound Insulation Completed 

Single-Family 648 0 648 

Two-, Three-, or Four-Family Unit 8 0 8 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 656 0 656 

Potentially eligible but not sound insulated     

Single-Family 48 0 48 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 32 0 32 

Mobile Home 0 0 0 

Subtotal 80 0 80 

Not Eligible 

Single-Family 57 0 57 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 32 0 32 

Subtotal 89 0 89 

KING COUNTY 

Sound Insulation Completed 

Single-Family 124 0 124 

Two-, Three-, or Four-Family Unit 2 0 2 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 126 0 126 

Potentially eligible but not sound insulated     

Single-Family 6 0 6 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 6 0 6 

Not Eligible 

Single-Family 0 0 0 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 2 0 2 

Subtotal 2 0 2 
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Table 4-5, Continued 
FUTURE (2018) BASELINE LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

HOUSING UNITS 

TOTAL - ALL JURISDICTIONS 

Sound Insulation Completed 

Single-Family 2,293 0 2,293 

Two-, Three-, or Four-Family Unit 108 0 108 

Condominium 72 0 72 

Apartment 0 0 0 

Mobile Home 0 0 0 

Subtotal 2,473 0 2,473 

Potentially eligible but not sound insulated     

Single-Family 143 0 143 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 165 0 165 

Apartment 729 0 729 

Mobile Home 0 0 0 

Subtotal 1,037 0 1,037 

Not Eligible 

Single-Family 184 0 184 

Two-, Three-, or Four-Family Unit 8 0 8 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 69 0 69 

Subtotal 261 0 261 

TOTAL HOUSING UNITS 3,771 0 3,771 

ESTIMATED POPULATION 

TOTAL ESTIMATED POPULATION 9,712 0 9,712 

NOISE-SENSITIVE PUBLIC FACILITIES 

Schools 2 0 2 

Churches / Places of Worship 6 0 6 

Libraries 1 0 1 

Hospitals 0 0 0 

Nursing Homes 0 0 0 
 

Notes: Housing units that were previously not eligible for sound insulation include units that were 
constructed after the date of a previously published noise contour or units in which the 

structure cannot be effectively sound insulated. 

 Estimated population based on average household size by U.S. Census tract data. 

Sources:  King County Geographic Information System data; Port of Seattle Noise Remedy Program records; 
U.S. Census Bureau; Landrum & Brown analysis, 2013. 
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Table 4-6, Existing (2013) Baseline Compared to Future (2018) Baseline 
Land Use Incompatibilities, provides a comparative summary of the impacts for 

the Existing (2013) and Future (2018) Baseline noise exposure contours.  Due to 
the projected increase in size of the noise contours as a result of the projected 

increase in aircraft operations at Sea-Tac Airport by 2018, the total number of 
housing units within the 65 DNL of the Future (2018) Baseline noise exposure 
contour increases compared to the Existing (2013) Baseline.  As shown in Table 4-4 

and Table 4-5, a large percentage of the housing units located within the 65 DNL of 
the Existing (2013) Baseline and Future (2018) Baseline either have been sound 

insulated or are eligible for but have not yet received sound insulation. 
 

Table 4-6 

EXISTING (2013) BASELINE COMPARED TO FUTURE (2018) BASELINE 

LAND USE INCOMPATIBILITIES 
Seattle-Tacoma International Airport 

 

NOISE CONTOUR BAND 
EXISTING (2013) 

BASELINE 

FUTURE (2018) 

BASELINE 

HOUSING UNITS 
65-70 DNL 1,887 3,771 

70+ DNL 0 0 

65+ DNL 1,887 3,771 

ESTIMATED POPULATION 
65-70 DNL 4,884 9,718 

70+ DNL 0 0 

65+ DNL 4,884 9,718 

NOISE SENSITIVE FACILITIES 

(CHURCHES, SCHOOLS, LIBRARIES, HOSPITALS AND NURSING HOMES) 
65-70 DNL 9 9 

70+ DNL 0 0 

65+ DNL 9 9 
 

Notes: Estimated population based on average household size by U.S. Census tract data. 

Sources:  King County Geographic Information System data; Port of Seattle Noise Remedy Program records; 
U.S. Census Bureau; Landrum & Brown analysis, 2013. 
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CHAPTER FIVE 
ALTERNATIVES 

 

This chapter presents the range of alternatives that were considered in this Part 
150 Noise Compatibility Study Update to mitigate noise impacts of aircraft 
operations at the Seattle-Tacoma International Airport (Sea-Tac Airport).  In this 

chapter, alternatives are divided into the following three primary categories: 

• Abatement Alternatives focus on operational procedures that could potentially 

reduce noise at the source (e.g. flight location, runway use configuration, and 
flight procedures). 

• Mitigation Alternatives focus on actions to remediate existing incompatible land 

uses or actions to prevent the development of new incompatible land uses in 
areas that are significantly impacted by aircraft noise. 

• Program Management Alternatives address administrative and management 
actions to enhance the Port of Seattle’s (Port) ability to respond to public 
concerns about aircraft noise and overflights, as well as to work closely with 

land use planning agencies to maintain compatibility between the airport and 
development in the airport environs. 

 
Those alternatives that are recommended for inclusion in the updated Noise 
Compatibility Program (NCP) are included in Chapter Six, Noise Compatibility 

Program. 
 

5.1 ABATEMENT ALTERNATIVES 
 

This section discusses the consideration and evaluation of potential abatement 
alternatives for possible inclusion in the updated NCP for Sea-Tac Airport.  

The concept of noise abatement generally focuses on measures that may be able to 
affect the source of the noise such that the receivers of noise (residential areas 
etc.) are exposed to less noise.  Thus, abatement measures generally are 

concerned with actions that would alter the use or configuration of air space, flight 
tracks, airport facilities, or aircraft operations, so as to reduce or shift the location 

of noise.  The evaluation of a number of these alternatives is required under Title 
14 of the Code of Federal Regulations (14 CFR) Part 150, even though they may 
have little utility for local application.  These measures tend to fall into one of the 

five general categories listed below. 

 Runway Use Modifications 

 Flight Routing Modifications 

 Aircraft Operational Procedure Modifications 

 Airport Facility Modifications  

 Airport Regulations and Facility Restrictions 
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The consideration of the various potential abatement techniques must be 
undertaken in the context of the current NCP at Sea-Tac Airport as well as the 

policies of the Federal Aviation Administration (FAA) under 14 CFR Part 150.  
The Sea-Tac Airport NCP is an on-going program with a number of approved 

abatement measures already implemented.  The currently-approved measures are 
discussed in Section 5.1.1.  These measures, in conjunction with the changes in 
operational levels and fleet mix that have occurred over the past ten years, have 

resulted in reductions in noise exposure around the airport.   
 

In order to evaluate each alternative, a set of evaluation criteria was established 
and used to identify the benefits and drawbacks of each alternative.  The criteria 
include feasibility, safety, operational considerations, and noise reduction.  After it 

was determined that an alternative was feasible, safe, and had no major 
operational drawbacks, an assessment of the benefits in terms of noise and land 

use compatibility was conducted.  Because a decrease in one area may result in an 
increase in another area, priorities were developed to clarify the evaluation process.  
The noise impact priorities were as follows: 

• Reductions in 65 + Day-Night Average Noise Level (DNL) (most important) 

• Sensitivity to shifting noise from one area to another (important) 

− Ensuring that the tradeoffs of increased versus decreased noise are 
understood before making a decision 

− Recognizing that an alternative may have a net reduction in noise 
impacts, but may be eliminated because those impacts are a result of 
decreases in one area with a similar level of increases in another 

 
Exhibit 5-1, Abatement Alternatives Evaluation Process, graphically depicts 

the steps of the evaluation process for abatement alternatives. 
 
Within the aforementioned context, a two-step evaluation method was conducted 

for potential new abatement alternatives.  First, a qualitative screening analysis 
was conducted on the full range of potential new abatement alternatives for 

Sea-Tac Airport to determine whether or not they were feasible, and safe, and 
whether or not they would cause operational impacts.  A summary of this screening 
analysis is provided in Section 5.1.2.  Secondly, those alternatives that were 

determined to be feasible were then subjected to a quantitative analysis, including, 
where applicable, an analysis of the benefits or drawbacks and potential 

implementation costs (see Section 5.1.3).   
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Exhibit 5-1  
ABATEMENT ALTERNATIVES EVALUATION PROCESS 
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5.1.1 CURRENTLY APPROVED ABATEMENT MEASURES 
 
This section provides a review of the current abatement measures that were 
included in the 1985, 1993, and 2002 NCP Updates.  Provided for each measure is a 

description, the current status, and the recommendation for this 2013 NCP Update.  
Measures are either recommended to be continued, recommended to be continued 

with modification, recommended to be withdrawn, or are complete. 
 
Measure A-1:  Explore Limited Rescheduling of Nighttime Flights 

 
Description:  This measure involves the voluntary rescheduling of the flight times 

(earlier or later) of nighttime short-haul flights by jet aircraft.  This measure 
primarily addresses those short-haul flights that currently are scheduled to operate 
between 10:00 p.m. and 12:00 a.m. or between 5:00 a.m. and 7:00 a.m. to reduce 

the number of operations of jet aircraft during periods of low ambient noise. 
 

Status:  Airlines operating at Sea-Tac Airport were sent letters requesting that they 
voluntarily limit nighttime flights.  All startup airlines are sent letters requesting 
that they limit nighttime flights if possible.  Also prior to the year 2000, Sea-Tac 

Airport had restrictions on Stage 2 aircraft over 75,000 lbs during the nighttime 
hours (prior to the Federally-mandated Stage 2 phase-out). 

 
Recommendation:  CONTINUE to encourage limited scheduling of nighttime flights. 
 

Measure A-2:  Eliminate Training Activity 
 

Description:  This measure was intended to limit the use of Sea-Tac Airport for 
training activities (primarily practice instrument approaches by military aircraft). 
 

Status:  This measure is complete.  Very few military training operations occur at 
Sea-Tac Airport. 

 
Recommendation: COMPLETED measure. 

 
Measure A-3:  Use VOR Radials to Curb Aircraft Drifting from Noise 
Abatement Track 

 
Description:  This measure uses very high frequency (VHF) omnidirectional range 

(VOR) radials to curb departing aircraft from drifting off the runway heading tracks 
as specified in the Tower Order. 
 

Status:  This measure has been implemented and adherence to this measure is 
ongoing. 

 
Recommendation:  CONTINUE measure. 
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Measure A-4:  Expand Noise Monitoring System 
 

Description:  This measure expanded the existing noise monitoring system at 
Sea-Tac Airport by adding two additional permanent noise monitors. 

 
Status:  This measure has been implemented.  The Port has a noise and operations 
monitoring system.  The Port has periodically expanded and upgraded this system.  

The system collects and stores flight data from the FAA’s automated radar terminal 
system, which enables staff to regularly monitor noise abatement procedures and 

investigate citizen inquiries.  In addition to this system, the Port also provides 
WebTrak, which enables the public to investigate flights via the Web.  The Port 
owns and operates 25 permanent noise monitors.  The noise monitoring system 

measures noise levels from individual aircraft and keeps track of operations over 
time.  As data from the monitors is accumulated and analyzed, a history of noise 

levels is maintained so changes can be noted and trends identified.     
 
Recommendation:  COMPLETED measure.  Evaluate potential improvements to the 

current system as identified in Alternative P-A. 
 

Measure A-5:  Establish Noise Abatement Office 
 

Description:  This measure established a noise abatement office to initiate, 
implement, and monitor the various abatement actions included in the NCP. 
 

Status:  This measure has been implemented.  The Port established and currently 
operates the Noise Abatement Office. 

 
Recommendation:  COMPLETED measure.  Continue ongoing operation of the 
Noise Abatement Office through recommended new Measure P-3.   

 
Measure A-6:  Establish Follow-Up Public Committee 

 
Description:  This measure recommended the establishment of a committee to 
monitor programs implemented as a result of the Part 150 Study after its 

completion; and help develop and evaluate the Fly Quiet Program described in 
Measure A-12. 

 
Status:  This measure was approved by the FAA in the 2002 ROA.  This measure is 
complete.  The Follow-Up Committee assisted in the development of the Fly Quiet 

Program, which is currently in effect at Sea-Tac Airport.  Committee disbanded 
after recommended programs were implemented. 

 
Recommendation:  COMPLETED measure.   
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Measure A-7:  Establish Noise Barriers/Run-up Enclosure 
 

Description:  The 1985 Part 150 Study recommended the use of airport facilities for 
buffering ground noise.  This measure was amended in the 2002 Part 150 Study 

Update to include the construction of a noise barrier in the North Cargo Area and 
conduct a siting/feasibility study for a Ground Run-up Enclosure (GRE), commonly 
referred to as a “hush house”. 

 
Status:  Not implemented – This measure was approved in part by the FAA in the 

2002 ROA.  The FAA approved the conduct of a siting/feasibility study, but noted 
that “…placement of any future GRE will be subject to additional FAA review 
determined by the results of the study.”  The Port completed a feasibility study in 

2001, but since then a recommended site could not be finalized because of airfield 
planning issues adjacent to the area that was designated for a future GRE.  A GRE 

should be located in close proximity to the aircraft maintenance facilities of an 
airport's primary air carriers.  The GRE is currently being reviewed again as part of 
the current Part 150 Study (see Alternative A-A in this chapter).   

 
The construction of a noise barrier in the North Cargo Area was disapproved by the 

FAA in the 2002 FAA Record of Approval (ROA) because no land use compatibility 
benefit was shown within the DNL 65 dBA noise exposure contour.   

 
This Part 150 Study Update also considered a noise barrier on the west side of the 
Sea-Tac Airport to provide a barrier from noise from aircraft operating on the 

runways and taxiways.  A noise barrier is most effective when it is close to the 
source of the noise and at least 24 feet in elevation above the elevation of the 

runway.  In order to clearly meet Part 77 Surfaces protecting navigable airspace, a 
noise barrier at 24 feet above the runway elevation at any location to the west of 
Sea-Tac Airport would need to be constructed at least 668 feet from runway 

centerline. 
 

Recommendation:  WITHDRAW measure and replace with Alternative A-A. 
 
Measure A-8:  Restrict Taxiing of Aircraft to/from Maintenance Areas 

during Nighttime Hours 
 

Description:  This measure would require that airlines tow aircraft to and from the 
maintenance area or when repositioning aircraft from one gate to another during 
nighttime hours to reduce noise from such ground operations. 

 
Status:  This measure was not implemented.  Current airport rules and regulations 

do not prohibit taxiing aircraft for maintenance activity because it would reduce 
operational efficiency below acceptable levels. 
 

Recommendation:  WITHDRAW measure. 
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Measure A-9:  Encourage Voluntary Phase-out of Stage 2 Jet Aircraft under 
75,000 Lbs. 

 
Description:  The 1985 Part 150 Study recommended compliance with 14 CFR Part 

36 standards related to the phase-out of Stage 2 aircraft weighing over 75,000 lbs.  
Jet aircraft weighing less than 75,000 lbs. are exempt from the Stage 2 phase-out 
mandated under the Airport Noise and Capacity Act (ANCA) of 1990.  This measure 

was amended in the 2002 Part 150 Study Update to include a voluntary phase-out 
of Stage 2 commercial and business jets weighing less than 75,000 lbs. 

 
Status:  This measure was disapproved by the FAA in the 2002 ROA pending 
submission of additional information to document the contribution Stage 2 aircraft 

had on the overall noise environment at Sea-Tac Airport.  However, this measure is 
complete.  Horizon Airlines has phased-out the F-28 commercial jet, which met the 

Stage 2 criteria but was less than 75,000 lbs.  
 
Recommendation:  COMPLETED measure. 

 
Measure A-10:  Maintenance Run-up Regulations 

 
Description:  This measure addresses maintenance run-ups and recommends 

several limitations on run-up related activities.  These include: 

 Prohibit run-ups during the overnight hours of 12:00 a.m. to 6:00 a.m. 

 Include language that allows run-ups during the shoulder hours of 10:00 

p.m. to 12:00 a.m. and 6:00 a.m. to 7:00 a.m. only if it is necessary for a 
departure within two-and-a-half hours of the scheduled run-up. 

 Increase fines for violations to the run-up regulations to $1,000 for the first 
offense, doubling each time thereafter, within a 12-month timeframe, to a 
maximum of $8,000 per occurrence. 

 Implement new fine structure once new noise monitoring system has been 
installed and tested for reliability. 

 Include run-up monitoring in Fly Quiet Program (See Measure A-12) 

 Work with airlines to restrict run-ups on weekend mornings before 9:00 a.m. 
unless needed for a departure within two-and-a-half hours of the scheduled 

run-up. 
 

Status:  This measure was disapproved by the FAA in the 2002 ROA.  This measure 
has been implemented by the Port independent of the NCP.  The Port has 
established a period that restricts engine run-ups from 10:00 p.m. to 7:00 a.m.  

If absolutely necessary, run-ups may be conducted during these hours with the 
airport’s permission and may not exceed two minutes in duration. Aircraft operators 

may conduct longer run-ups from 6:00 a.m. to 7:00 a.m. only if the aircraft is 
scheduled for a flight that departs between the hours of 7:00 a.m. to 8:30 a.m. and 
has the airport’s permission. Violations to these time restrictions will result in the 

following tariffs being applied to the aircraft operator:  
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 First offense – Letter of Admonishment  

 Second offense in a calendar year - $1,000  

 Third offense within a calendar year from the first offense - $2,000  

 Maximum fine within a calendar year from first offense - $8,000  
 
Recommendation:  CONTINUE measure. 
 

Measure A-11:  Preferential Runway Use 
 

Description:  This measure implemented a preferential runway system, during the 
nighttime hours, for operations through the North Flow Nighttime Noise Abatement 
Corridor.  This would be operational when traffic and other conditions permit as 

determined by the FAA.  When conditions permit, during nighttime hours, 
departures can be shifted from south to north, thus utilizing the established noise 

abatement corridor. 
 
Status:  This measure was approved as voluntary by the FAA in the 2002 ROA.  

This measure has been implemented.  
 

Recommendation:  CONTINUE measure. 
 

Measure A-12:  Development/Implementation of a Fly Quiet Program 
 
Description:  This measure is intended to encourage greater compliance with the 

abatement procedures, work with operators to reduce single event noise levels, and 
continue to raise awareness of citizens’ noise concerns with the FAA and aircraft 

operators.  The Fly Quiet Program was recommended to: 

 Monitor adherence to ideal noise abatement flight tracks 

 Evaluate success of airlines, aircraft types, and other variables 

 Establish goals and track level of improvement over time 

 Offer incentives for improvement 

 
The Fly Quiet Program was recommended to include the following elements: 

 Aircraft noise should be related to its effects on people including such factors 

as annoyance, speech interference and sleep disturbance; 

 Comparative fleet quality between airlines should also be included; 

 The program should utilize measured data from the Airport’s noise 
monitoring system; 

 A method of normalizing data to account for airlines that most efficiently 

serve the region’s air transportation needs should be developed; 

 Incentives of sufficient importance that airlines will take notice of the results; 

and 
 Pilots and air traffic controllers should be included, if possible. 
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Status:  This measure was approved as voluntary by the FAA in the 2002 ROA.  
This measure has been implemented.  The Fly Quiet Program was implemented in 

2004 and remains in place for the foreseeable future.  Airline operations are 
carefully monitored and airlines compete to be designated as the "quietest" at 

Sea-Tac Airport.  Winning airlines are rewarded with extensive publicity regarding 
their Fly Quiet efforts.  Airlines are evaluated on their performance in complying 
with flight tracks, as well as their compliance with ground run-up regulations.  

An advisory committee worked in 2003 to assist the Port in developing the 
program, and served as the "follow-up committee" per the 2002 recommendation. 

 
Recommendation:  CONTINUE measure and expand program according to 
Alternative A-B. 

 
Measure A-13:  Evaluate Increased Use of the Duwamish/Elliott Bay 

Corridor with FMS 
 
Description:  Through this measure, the Port encouraged the FAA to pursue options 

for determining the feasibility of increased use of the Duwamish/Elliott Bay 
Corridor.  Increasing the use of Flight Management Systems (FMS) technology 

ensures that the rate of adherence to an optimum flight track will increase over 
time. 

 
Status:  This measure was previously disapproved by the FAA in the 2002 ROA.  
According to the 2002 ROA, implementing this action would greatly impact the 

efficiency of the air traffic system in the region and degrade safety, which would 
not be consistent with 14 CFR Part 150, section 150.35(b)(3)(iii). 

 
Recommendation:  WITHDRAW measure. 
 

Measure A-14:  Nighttime Use of Commencement Bay Departure Corridor 
 

Description:  This measure recommended that the FAA study the nighttime 
(12:00 a.m. to 5:00 a.m.) use of the Commencement Bay corridor. 
 

Status:  This measure was studied during the 2002 Part 150.  Port staff 
coordinated/consulted with Pierce County officials who firmly objected to the 

recommendation.  Since no agreement could be made between the various 
jurisdictions involved, no FAA action was taken in the 2002 ROA and the 
recommendation was not implemented. 

 
Recommendation:  WITHDRAW measure. 

 
Measure A-15:  Use of FMS Procedures 
 

Description:  This measure is designed to encourage the use of FMS procedures 
over non-populated areas, to discourage the development of new FMS procedures 

over populated areas, and to support development of FMS procedures for all north 
flow departures turning west to improve compliance with the identified noise  
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abatement corridor.  FMS flight tracks have the potential to become very narrow on 
straight portions of the flight tracks.  When turning, however, the differing 

operating characteristics of the aircraft will cause dispersion. 
 

Status:  This measure was approved by the FAA in the 2002 ROA.  This measure 
has been implemented.  Following the 2002 Part 150, FMS departure procedures 
have been developed by the FAA for use of the Duwamish/Elliott Bay corridor and 

are routinely assigned to pilots. 
 

Recommendation:  CONTINUE measure. 
 
Measure A-16:  Use of Ground Equipment 

 
Description:  This measure recommended the installation of power and conditioned 

air in existing and newly constructed gates to minimize the use of auxiliary power 
units/ground power units.  Once power and conditioned air are installed at gates, 
airlines should be required to use these services. 

 
Status:  This measure was disapproved by the FAA in the 2002 ROA; however, has 

been implemented by the Port independently of the NCP.  The project is underway 
– 73 gates are anticipated to be equipped with central pre-conditioned air by 

April 2013.  As of October 2012 there were 30 diesel/electric point of use units 
being utilized.  
 

Recommendation:  CONTINUE measure. 
 

Measure A-17:  Raise Altitude Where Aircraft Intercept Glide Slope 
 
Description:  When aircraft are on arrival to the Airport, they are utilizing the glide 

slope and the angle of the glide slope to line up on the runway and descend at the 
proper rate of speed and angle to touch down on the runway.  This is usually done 

under instrument flying conditions, but almost all-commercial service aircraft and 
cargo aircraft fly the glide slope even during clear weather conditions (VFR).  
All glide slope angles at the Airport are at three degrees.  This is consistent with 

almost every other airport in the country.  Aircraft are designed to operate at an 
approximate three-degree glide slope for safety, efficiency of aircraft movement, 

performance of the aircraft, and comfort to the passengers.  Increasing the glide 
slope increases the altitude of aircraft upon approach, thus decreasing noise levels 
below the approach path. 

 
Status:  This measure was previously disapproved by the FAA.  As noted in the 

2002 ROA, moving aircraft further out on the glide slope would negatively impact 
airspace capacity and efficiency.  The current procedures are needed to maintain 
operational efficiency at the airport. 

 
Recommendation:  WITHDRAW measure. 

 

  



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY  FINAL 

Landrum & Brown Team Chapter Five – Alternatives 

October 2013 Page 5-11 

5.1.2 SCREENING OF POTENTIAL ABATEMENT ALTERNATIVES 
 
This section summarizes the qualitative screening analysis of modified or potential 
new noise abatement measures.  Table 5-1, Abatement Alternatives Screening 

Analysis Summary presents a summary of the screening of the abatement 
alternatives.  The "Evaluation and Recommendation" column provides a brief 

synopsis of the issues and findings associated with each alternative and notes 
whether the alternative was recommended for further analysis.  Those alternatives 
that were determined to warrant further analysis are discussed in greater detail in 

Section 5.1.3. 
 

5.1.3 ANALYSIS OF POTENTIAL ABATEMENT ALTERNATIVES  
 

The qualitative analysis described in Section 5.1.2 identified two potential new 
measures that are recommended for continued evaluation.  These measures are 
analyzed in greater detail in the following pages. 

 
The following information is provided for each alternative: 

• Title – includes a brief descriptive title of the measure. 

• Category – provides the category of each abatement alternative (runway use 
modification, flight routing modification, airport regulations and facility 

restrictions, aircraft operational procedure modification, or airport facility 
modification). 

• Background and Intent – includes the intent of the measure as a means to 
mitigate noise impacts, and the background and setting to which the measure 
relates where applicable. 

• Benefits – includes a statement of how the measure would provide noise 
mitigation benefits. 

• Drawbacks – identifies any potential negative consequences of implementing 
the measure. 

• Cost to Implement – identifies the potential cost to implement each measure. 

• Evaluation Method – provides the method by which the measure was 
evaluated.   

• Findings and Recommendations – provides a recommendation as to whether or 
not to carry forward the alternative for further analysis and consideration.  In 
some cases alternatives had drawbacks that made that alternative unfeasible 

or they did not provide measureable benefits and therefore no further 
consideration was warranted.  Those alternatives that showed potential 

benefits were continued for further analysis, including further discussion with 
parties responsible for implementation (FAA, Port, airport users) and presented 
to the public for input and comment.  Alternatives that are recommended for 

inclusion in this NCP update are included in Chapter Six.  
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Table 5-1 
ABATEMENT ALTERNATIVES SCREENING ANALYSIS SUMMARY 

Seattle-Tacoma International Airport 
 

DESCRIPTION BENEFITS DRAWBACKS EVALUATION AND RECOMMENDATION 

FLIGHT TRACK MODIFICATIONS 

Modify departure flight 
tracks to reduce noise 

within the DNL 65 dBA 
(e.g., immediate turns, 
hold runway heading 
longer, International 

Blvd. departure).  

Could reduce noise levels 
for the areas experiencing 

the most overflights.  

Due to the lack of naturally 
occurring compatible corridors 

within the DNL 65 dBA, 
modifying flight tracks close in 
to the runways would result in 
shifting noise from one area 

to another.  

Due to the inability to identify flight track procedures 
that would not result in simply shifting noise from 

one area to another, this alternative is NOT 
RECOMMENDED for further analysis. 

Modify arrival flight tracks 
to reduce noise within the 
DNL 65 dBA (e.g., follow 
interstates, visual 

approaches).  

Could reduce noise levels 
for the areas experiencing 
the most overflights. 

Due to the lack of naturally 
occurring compatible corridors 
within the DNL 65 dBA, 
modifying flight tracks close in 

to the runways would result in 
shifting noise from one area 
to another.  

Due to the inability to identify flight track procedures 
that would not result in simply shifting noise from 
one area to another, this alternative is NOT 
RECOMMENDED for further analysis. 

Modify departure flight 
tracks to reduce noise 
outside the DNL 65 dBA 

(e.g., use water corridors, 
utilize RNAV/RNP to 
improve track 
adherence).  

n/a  n/a  Part 150 guidelines require that any approved air 
traffic measure must show benefits for non-
compatible uses within the DNL 65 dBA. By 

definition, this effort would not meet that 
requirement. Furthermore, because the evaluation 
of flight tracks within the DNL 65 dBA found no 
options, this effort cannot be combined with other 
measures to result in a positive impact. Therefore, 
this alternative is NOT RECOMMENDED for further 
analysis.   
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Table 5-1, Continued 
ABATEMENT ALTERNATIVES SCREENING ANALYSIS SUMMARY 

Seattle-Tacoma International Airport 
 

DESCRIPTION BENEFITS DRAWBACKS EVALUATION AND RECOMMENDATION 

FLIGHT TRACK MODIFICATIONS (CONTINUED FROM PREVIOUS PAGE) 

Modify arrival flight tracks 
to reduce noise outside 

the DNL 65 dBA (e.g., 
visual approach 
procedures, RNAV/RNP to 
improve flight track 

adherence).  

n/a  n/a  Part 150 guidelines require that any approved air 
traffic measure must show benefits for non-

compatible uses within the DNL 65 dBA. By 
definition, this effort would not meet that 
requirement. Furthermore, because the evaluation 
of flight tracks within the DNL 65 dBA found no 

options, this effort cannot be combined with other 
measures to result in a positive impact. It should be 
noted that the Port was a participant in the Greener 
Skies Initiative that looked at modifying procedures 
farther out from the Airport.  Changes in the noise 
exposure from these arrival procedures are all 

outside of the DNL 65 dBA contour and as such the 
Greener Skies Initiative is independent of this Part 

150 Study.  Therefore, this alternative is NOT 
RECOMMENDED for further analysis. 

RUNWAY USE MODIFICATIONS 

Voluntary restrictions on 

one or more of the 
runways to only arrival 
operations.  

Would reduce noise from 

departures for areas 
immediately north/south of 
the runway not being used 
for departures.  

 Would result in departures 

being shifted from one area 
to another.  

 Reduces operational 
flexibility of FAA Air Traffic, 
potentially increasing 
delays.  

Due to the outcome being a shifting of noise from 

one area to another and potential operational 
impacts, this alternative is NOT RECOMMENDED 
for further analysis. 

Voluntary restrictions on 
one or more of the 

runways to daytime only 
flights.  

Would result in localized 
noise reduction at night for 

areas immediately 
north/south of the runway 
not being used.  

 Would result in nighttime 
flights being shifted from 

one area to another.  
 Reduces operational 

flexibility of FAA Air Traffic, 
potentially increasing 

delays.  

Due to the outcome being a shifting of noise from 
one area to another and potential operational 

impacts, this alternative is NOT RECOMMENDED 
for further analysis. 
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Table 5-1, Continued 
ABATEMENT ALTERNATIVES SCREENING ANALYSIS SUMMARY 

Seattle-Tacoma International Airport 
 

DESCRIPTION BENEFITS DRAWBACKS EVALUATION AND RECOMMENDATION 

AIRCRAFT OPERATIONAL PROCEDURE MODIFICATIONS 

Optimized Profile Descent 
Approach procedure 

Optimized Profile Descent 
(OPD) procedures 

(previously known as 
continuous descent 
approach [CDA]) have 
been used at some airports 

to reduce approach noise 
at a distance from the 
airport.  Generally, their 
most notable effect relates 
to reduced fuel burn and 
corresponding air 

emissions. 

Potential noise reduction 
benefits would be limited to 

areas outside DNL 65 dBA. 

Because no benefits are likely to occur within the 
DNL 65 dBA, this measure is NOT RECOMMENDED 

for inclusion in the NCP; although it should be noted 
that OPDs were included in the Greener Skies 
Initiative. 

Implement Distant Noise 

Abatement Departure 
Profiles (NADP) 

Implementing Distant 

NADPs can potentially 
reduce noise for areas 
further away from the 
runway end (greater than 

three miles). 

Distant NADPs can potentially 

increase noise for areas closer 
to the runway end.  

Due to the land use patterns around Sea-Tac 

Airport, this alternative is NOT RECOMMENDED for 
further analysis. 

Implement Close-in Noise 
Abatement Departure 
Profiles (NADP) 

Implementing Close-in 
NADPs can potentially 
reduce noise for areas in 
close proximity to the 
runway end (less than 

three miles). 

Close-in NADPs can potentially 
increase noise for areas 
farther away from the runway 
end. 

Due to the land use patterns around Sea-Tac 
Airport, this alternative is NOT RECOMMENDED for 
further analysis. 
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Table 5-1, Continued 
ABATEMENT ALTERNATIVES SCREENING ANALYSIS SUMMARY 

Seattle-Tacoma International Airport 
 

DESCRIPTION BENEFITS DRAWBACKS EVALUATION AND RECOMMENDATION 

AIRPORT FACILITY MODIFICATIONS 

Construct a hush house 
on the airport to minimize 

run-up noise.  

Could reduce run-up noise 
by up to 20 dB. 

Standardizes procedures 
for run-ups.  

Expensive facility ($4-$6 
million) and potentially high 

cost for site preparation. 
Requires a large land 
envelope, which is in demand 
at Sea-Tac Airport. Increases 

time needed for run-up due to 
aircraft positioning.  

Due to the benefits, CONTINUE TO EXPLORE the 
feasibility and specific plans for a hush house on the 

airport (see Alternative A-A).  

Construct noise 
berms/walls to minimize 
ground noise.  

Could reduce noise from 
taxiing, engine run-ups, 
reverse thrust, and engine 

idling.  

 The placement of a noise 
berm/wall at Sea-Tac 
Airport would need to be on 

the west side of the airport 
to be effective.  

 The terrain on that side of 

the airport and the FAA 
height restrictions make it 
impossible to site a 
berm/wall that would 

effectively reduce noise.  

Due to the inability to site a berm/wall that would be 
effective, this alternative is NOT RECOMMENDED 
for further analysis. 

Apply sound-absorbing 
materials to airport 
buildings 

The use of sound 
absorbing materials could 
reduce noise from aircraft 
taxiing on the airfield 

Noise reduction would occur 
within a few hundred feet of 
the building.  Beyond that, 
the noise reduction would be 
imperceptible because noise 

from taxiing aircraft becomes 
indistinguishable from 
roadway and aircraft flight 

noise.  As a result, this option 
would have little effect on 
residential uses due to the 

location of the airport 
buildings in relationship to 
nearby residential uses. 

Due to the limited effectiveness of such a measure, 
this alternative is NOT RECOMMENDED for further 
analysis. 
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Table 5-1, Continued 
ABATEMENT ALTERNATIVES SCREENING ANALYSIS SUMMARY 

Seattle-Tacoma International Airport 
 

DESCRIPTION BENEFITS DRAWBACKS EVALUATION AND RECOMMENDATION 

AIRPORT FACILITY MODIFICATIONS (CONTINUED FROM PREVIOUS PAGE) 

Runway Extension A runway extension can 
potentially reduce 

departure noise for noise-
sensitive areas under the 
departure path by allowing 
aircraft to begin their take-

off roll further away from 
the noise-sensitive areas, 
thus allowing them to 
reach a greater altitude 
before overflying that 
area. 

A runway extension has the 
potential to increase arrival 

noise as aircraft will touch-
down at a point closer to off-
airport land uses under the 
arrival path, and thus be at 

lower altitude over these 
areas.  High construction cost. 

Sea-Tac Airport recently opened a new air carrier 
runway and the current land use patterns around 

the airfield are not conducive for alternative runway 
alignments that would benefit noise compatibility.  
Therefore, this alternative is NOT RECOMMENDED 
for further analysis. 

Displaced or Relocated 
Thresholds 

A displaced or relocated 
threshold has the potential 

to reduce arrival noise by 
moving the touchdown 
point farther away from 
noise-sensitive land uses 

under the approach path, 
thus increasing the altitude 
of arriving aircraft over 
these areas. 

Reduces the operational 
effectiveness of a runway and 

reduces the margin of safety 
for arriving aircraft, increasing 
the potential for missed 
approaches and overruns. 

This alternative was assessed in the 2002 Part 150 
Study, which determined that to achieve a 

perceptible sound reduction, a runway displacement 
of 3,000 ft. or more is required, which would 
adversely affect the operational efficiency of Sea-Tac 
Airport.  Therefore, this alternative is NOT 

RECOMMENDED for further analysis. 
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Table 5-1, Continued 
ABATEMENT ALTERNATIVES SCREENING ANALYSIS SUMMARY 

Seattle-Tacoma International Airport 
 

DESCRIPTION BENEFITS DRAWBACKS EVALUATION AND RECOMMENDATION 

AIRPORT REGULATIONS AND FACILITY RESTRICTIONS 

Implement Airport 
Operational Restrictions 

(Part 161 Restrictions) 
such as: noise-/time-
based landing fees, 
airport capacity 

restrictions based on 
relative "noisiness", 
aircraft type restrictions 
based on "noisiness" 

Can resolve noise 
annoyance issues with 

certain loud aircraft events 
or aircraft types operating 
at Sea-Tac Airport. 

Such restrictions would be 
subject to the costly and time-

consuming analytical 
requirements under FAR Part 
161 (Part 161).  The FAA has 
never officially approved such 

measures, and due to the 
current noise mitigation 
situation at Sea-Tac Airport, 
would be unlikely to approve 
such measures for noise 
mitigation purposes. 

Restrictions on access to an airport are measures of 
last resort for use in the most extreme cases of 

noise impact.  This alternative is NOT 
RECOMMENDED for further analysis. 

Modify/Expand the Fly 
Quiet Program 

Can improve the 
effectiveness of the 

existing Fly Quiet Program 
at Sea-Tac Airport. 

Program is voluntary and 
could encounter resistance 

from airlines and aircraft 
operators. 

Due to the benefits, CONTINUE TO EXPLORE the 
feasibility and potential methods for expanding the 

Fly Quiet Program. 

Modify restrictions on 

engine run-ups 

Can reduce noise 

annoyance issues 
associated with engine 
run-ups 

 Does not reduce the size of 

the DNL 65 dBA noise 
contour over noise-sensitive 
land uses. 

 Imposes additional 
restrictions on aircraft 
operators. 

Sea-Tac Airport currently has run-up procedures in 

place that have been developed through a 
collaborative effort between the Port, airlines, and 
community members.  This alternative is NOT 
RECOMMENDED for further analysis with the 
exception of potentially adjusting the location in 
accordance with Alternative A-A. 

 

Source:  Landrum & Brown analysis, 2013. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE A-A 

 
TITLE: Construct a Ground Run-Up Enclosure (GRE, a.k.a. hush 

house) on the airport to minimize run-up noise. 
 

CATEGORY: Airport Facility Modifications 
 

BACKGROUND AND 

INTENT: 

 

The 1985 Part 150 recommended the use of airport facilities 

for buffering ground noise.  The 2002 Part 150 Study Update 

recommended the construction of a noise barrier in the 

North Cargo Area and a siting/feasibility study for a Ground 

Run-up Enclosure (GRE), commonly referred to as a “hush 

house”.  The Port completed a feasibility study in 2001, but 

since then a recommended site could not be finalized 

because of some serious airfield planning issues adjacent to 

the area that was designated for a future GRE.   

 

Currently engine run-ups are conducted in two locations on 

the airfield, on Taxiway B between Taxiways D and E, and 

on the hold pad east of the end of Runway 34R.  Neither of 

these locations provide for any significant buffering of engine 

noise. 

 

Concurrent to this Part 150 Study an updated Hush House 

Siting Study has been undertaken.  This study assessed 

multiple Hush House alternatives, including several locations 

on the airfield.  This measure recommends construction of a 

Hush House based on the recommendation of the GRE Siting 

Study.  See Appendix K for more information on the GRE 

Siting Study.  Exhibit 5-2 shows the potential GRE sites 

under consideration.  Only one GRE site will be selected 

following the outcome of the GRE siting study. 
 

BENEFITS: Would reduce engine noise from ground run-ups.  

Depending on which potential site and orientation is chosen, 

construction and use of a hush house could result in a 

reduction in single event noise by up to 20 dB. 
 

DRAWBACKS: Would not reduce the number of incompatible uses within 

the DNL 65 dBA.  Depending upon the type of facility and 

orientation, a GRE would have a limited effect on noise 

reduction in the direction of the open end of a three-sided 

structure.  Some locations may experience an increase in 

single event noise if the location of the GRE is closer than 

the existing primary run-up locations and if those areas are 

aligned with the open end of the GRE.  Expensive facility and 

site preparation costs. Requires a large land envelope, which 

is in demand at Sea-Tac Airport. Increases time needed for 

run-up due to aircraft positioning. 
 

COST TO IMPLEMENT: Construction of a Hush House is estimated to range from 

$6,000,000 to $17,000,000, depending on site preparation 

costs. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE A-A, Continued 

 
EVALUATION METHOD: Qualitative and quantitative – Table 5-2 shows a 

comparison of the noise level created by a run-up event with 

and without a Hush House using the Maximum Noise Level 

(Lmax) noise metric to show the maximum noise energy 

generated by a typical single run-up event.  However, 14 

CFR Part 150 guidelines do not consider the Lmax metric 

when evaluating an alternative.  Therefore the results of this 

analysis are provided for information purposes only. 
 

FINDINGS AND 

RECOMMENDATIONS: 

This alternative is RECOMMENDED for inclusion in the NCP, 

if implemented, it is recommended that the current run-up 

regulations at Sea-Tac Airport be modified to reflect the 

location of the GRE. 
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Table 5-2 
SINGLE EVENT GROUND RUN-UP NOISE ANALYSIS GRID POINT RESULTS 

Seattle-Tacoma International Airport 
 

GRID 

ID 

South 

Primary 

North  

Primary 

Site A 

(West Orientation) 

Site B1 

(South Orientation) 

Site B2 

(West Orientation) 

Site D9 

(West Orientation) 

Site D10 

(South Orientation) 

Lmax Lmax Lmax 

Difference 

from 

South 

Primary 

Difference 

from 

North 

Primary 

Lmax 

Difference 

from 

South 

Primary 

Difference 

from 

North 

Primary 

Lmax 

Difference 

from 

South 

Primary 

Difference 

from 

North 

Primary 

Lmax 

Difference 

from 

South 

Primary 

Difference 

from 

North 

Primary 

Lmax 

Difference 

from 

South 

Primary 

Difference 

from 

North 

Primary 

NE1 62.5 63.7 49.6 -12.9 -14.1 47.9 -14.6 -15.8 52.5 -10.0 -11.2 59.9 -2.6 -3.8 62.6 0.1 -1.1 

NE2 60.6 70.6 47.8 -12.8 -22.8 46.1 -14.5 -24.5 50.3 -10.3 -20.3 48.2 -12.4 -22.4 63.3 2.7 -7.3 

NE3 58.4 71.8 45.7 -12.7 -26.1 44.3 -14.1 -27.5 47.8 -10.6 -24.0 54.1 -4.3 -17.7 61.0 2.6 -10.8 

NE4 55.6 73.4 42.8 -12.8 -30.6 41.7 -13.9 -31.7 44.7 -10.9 -28.7 58.2 2.6 -15.2 54.5 -1.1 -18.9 

NE5 59.4 67.4 46.8 -12.6 -20.6 47.2 -12.2 -20.2 48.9 -10.5 -18.5 48.0 -11.4 -19.4 56.8 -2.6 -10.6 

NW1 52.6 69.1 42.3 -10.3 -26.8 44.9 -7.7 -24.2 44.2 -8.4 -24.9 65.9 13.3 -3.2 54.0 1.4 -15.1 

NW2 53.2 69.0 43.3 -9.9 -25.7 46.1 -7.1 -22.9 45.3 -7.9 -23.7 66.5 13.3 -2.5 54.5 1.3 -14.5 

NW3 54.9 66.8 45.4 -9.5 -21.4 48.4 -6.5 -18.4 53.6 -1.4 -13.3 66.3 11.4 -0.5 53.7 -1.2 -13.1 

NW4 53.3 57.8 53.5 0.2 -4.3 42.0 -11.3 -15.8 54.5 1.2 -3.3 57.1 3.8 -0.7 44.5 -8.8 -13.3 

SE1 71.9 52.1 62.2 -9.7 10.1 67.7 -4.2 15.6 56.9 -15.0 4.8 44.1 -27.8 -8.0 56.8 -15.1 4.7 

SE2 78.8 53.8 55.4 -23.4 1.6 74.1 -4.7 20.3 65.4 -13.4 11.6 47.6 -31.2 -6.2 60.0 -18.8 6.2 

SE3 73.0 54.3 54.4 -18.6 0.1 61.7 -11.3 7.4 49.1 -23.9 -5.2 49.1 -23.9 -5.2 61.4 -11.6 7.1 

SE4 67.9 57.3 55.8 -12.1 -1.5 59.6 -8.3 2.3 58.6 -9.3 1.3 54.4 -13.5 -2.9 66.2 -1.7 8.9 

SE5 68.4 53.1 48.1 -20.3 -5.0 55.5 -12.9 2.4 49.6 -18.8 -3.5 46.9 -21.5 -6.2 59.0 -9.4 5.9 

SW1 69.4 59.3 67.4 -2.0 8.1 56.2 -13.2 -3.1 68.6 -0.8 9.3 55.1 -14.3 -4.2 61.4 -8.0 2.1 

SW2 70.7 55.0 70.2 -0.5 15.2 67.1 -3.6 12.1 61.6 -9.1 6.6 44.3 -26.4 -10.7 57.0 -13.7 2.0 

SW3 65.4 55.1 64.7 -0.7 9.6 57.1 -8.3 2.0 63.8 -1.6 8.7 43.6 -21.8 -11.5 56.4 -9.0 1.3 

SW4 61.9 55.6 60.8 -1.1 5.2 48.3 -13.6 -7.3 60.9 -1.0 5.3 56.5 -5.4 0.9 50.2 -11.8 -5.5 

SW5 63.6 59.1 62.2 -1.4 3.1 51.0 -12.6 -8.1 63.5 -0.1 4.4 60.3 -3.3 1.2 54.1 -9.6 -5.1 

High 78.8 73.4 70.2 0.2 15.2 74.1 -3.6 20.3 68.6 1.2 11.6 66.5 13.3 1.2 66.2 2.7 8.9 

Low 52.6 52.1 42.3 -23.4 -30.6 41.7 -14.5 -31.7 44.2 -23.9 -28.7 43.6 -31.2 -22.4 44.5 -18.8 -18.9 

Average 63.2 61.3 53.6 -9.6 -7.7 53.0 -10.2 -8.3 54.7 -8.5 -6.6 54.0 -9.2 -7.3 57.2 -6.0 -4.1 

 

Source:  Landrum & Brown, 2013. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE A-B 

 
TITLE: Expand the Fly Quiet Program. 

 

BACKGROUND AND 

INTENT: 

 

 

The Port established a Fly Quiet program following the 

recommendation from the 2002 Part 150 Study Update (see 

Measure A-12).  This measure would identify opportunities 

to expand the program with new elements, including: 

 Use of Airport Traffic Control Tower (ATCT) reporting of 

operational modes for comparison to runway use goals. 

 Include provisions for the use of the hush house 

recommended in Alternative A-A. 

 Evaluate the possibility of adding different categories of 

airline operations. 
  

BENEFITS: This measure can improve the effectiveness of the existing 

Fly Quiet Program at Sea-Tac Airport. 
 

DRAWBACKS: Program is voluntary and could encounter resistance from 

airlines and aircraft operators. 
 

COST TO IMPLEMENT: Minimal administrative cost to the Port.  Additional costs to 

airport users to comply with expanded program on a 

voluntary basis. 
 

EVALUATION METHOD: Qualitative – No specific noise reduction benefits can be 

quantified because program elements are voluntary on the 

part of aircraft operators. 
 

FINDINGS AND 

RECOMMENDATIONS: 

This alternative is RECOMMENDED for inclusion in the NCP. 
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5.2 MITIGATION ALTERNATIVES 
 
This section provides a summary of the analysis of the currently-approved 

mitigation measures and potential new mitigation alternatives. 
 

5.2.1 CURRENTLY APPROVED MITIGATION MEASURES 
 
This section provides a review of the currently-approved mitigation measures that 

were included in the 2002 NCP Update.  Provided for each measure is a description, 
the current status, and the recommendation for this 2013 NCP Update.  Measures 

are either recommended to be continued, to be continued with modification, or to 
be withdrawn. 
 

Measure M-1:  Outright Acquisition 
 

Description:  Single-Family homes located within high noise exposure areas were 
recommended for outright acquisition.   
 

Status:  This measure is complete.  Approximately 1,400 single-family residences 
were acquired and residents were relocated, including 388 units that were acquired 

for construction of the new third parallel runway. 
 
Recommendation:  COMPLETED measure. 

 
Measure M-2:  Sound Insulation 

 
Description:  Install sound insulation in single-family residential units within the 
Noise Remedy Boundary established in the 1985 Part 150 Study.  This measure was 

amended in the 1993 NCP Update by Measures M-2a, M-2b, M-2c, and M-2d 
described below.   

 
Measure M-2a:  Standard Insulation 
 

Description:  Continuation of original Measure M-2 for sound insulation of eligible 
single-family residences.  This measure was again amended in the 2002 NCP 

Update to focus efforts on more highly impacted residential uses; although, the 
overall Remedy Program Boundary set in 1985 was not changed.  Completion of 

the single family sound insulation program was also an element of the July 3, 
1997 Record of Decision for the Master Plan Update for the inclusion of the new 
third  runway.1   

 
Status:  This measure was approved by the FAA in the 2002 ROA and is 

ongoing.  As of August 2012, over 9,300 single-family homes have been sound 
insulated. 
 

                                       
1  United States Department of Transportation, Federal Aviation Administration, Record of Decision 

for the Master Plan Update Development Actions Sea-Tac International Airport, Seattle, 
Washington, July 3, 1997. 
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Recommendation:  CONTINUE measure within modified Noise Remedy 
Boundary (see Chapter Six, Section 6.1.1). 

 
Measure M-2b:  Insulation of Schools  

 
Description:  This measure includes a sound insulation program for eligible 
schools.  A pilot program was initiated according to the original measure from 

the 1993 NCP Update to determine the feasibility, procedural requirements, and 
costs, for sound insulating four public buildings based on the Building Committee 

recommendations.  Following the pilot program, several private schools and 
classrooms at Highline Community College were insulated within the DNL 65 
dBA noise contour.  This measure was amended in the 2002 NCP Update to 

develop a program to insulate schools within the Highline School District that fall 
within the DNL 65 dBA. 

 
Status:  This measure was approved by the FAA in the 2002 ROA and is 
ongoing.  As of August 2012, sound insulation has been installed in seven 

schools within the Highline School District, with eight schools remaining.  
Fourteen of the eligible 22 buildings on the Highline Community College Campus 

have been sound insulated. 
 

Recommendation:  CONTINUE measure. 
 
Measure M-2c:  Multi-Family Developments 

 
Description:  This measure includes a sound insulation program for eligible 

multi-family residences.  The 1993 NCP Update recommended a pilot project to 
sound insulate one multi-family unit similar to the criteria outlined in measure 
M-2.  That pilot project was implemented and the measure was amended in the 

2002 NCP Update to include sound insulation for approximately 300 
owner-occupied multi-family units within the 70+ DNL of the 1998 noise 

contour.  Owner-occupied units (e.g. condominiums) were considered differently 
than tenant-occupied units (e.g. apartments) for two major reasons: 
1) apartments are considered a business because the units are rented for a 

profit and 2) they are typically not a permanent residence and the residents are 
generally more mobile, and the owner-occupied multi-family residents typically 

have more monetary investment in their residence.  Structures must meet the 
same eligibility requirements as single-family homes within the Noise Remedy 
Boundary.   

 
Status:  This measure was approved by the FAA in the 2002 ROA.  This measure 

is ongoing.  As of October 2012, approximately 236 units within six 
condominium complexes have been sound insulated. 
 

Recommendation:  WITHDRAW measure and replace with alternatives M-C and 
M-D. 
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Measure M-2d:  Mobile Homes 
 

Description:  The 1993 NCP Update recommended that the Port offer financial 
assistance for the removal of mobile homes for residents within a 

manufactured/mobile home park (MMHP) which the owner has decided to close.  
In exchange for this assistance, the MMHP owner would sign an avigation 
easement to ensure that a noise compatible use would be developed to replace 

the MMHP.  This measure was amended in the 2002 NCP Update in two ways: 
1) the Port will purchase MMHPs within the 70+ DNL of the 1998 noise contour 

and provide relocation assistance to the residents in accordance with the 
Uniform Relocation and Property Acquisition Policies Act, as amended; and 2) 
the Port will continue to offer financial assistance for the removal of mobile 

homes for residents residing in parks, where the park owner has decided to 
close the park, located in the 65 to 70 DNL of the 1998 noise contour. 

 
Status:  This measure was approved by the FAA in the 2002 ROA.  This measure 
is complete.  The Port acquired five mobile home parks with a total of 359 

mobile home units.  Owners of those homes were relocated with financial and 
advisory assistance from the Port (see also Alternative M-E). 

Recommendation: COMPLETED measure. 
 

Measure M-3:  Transaction Assistance 
 
Description:  Formerly referred to as “purchase assurance” this measure is now 

termed transaction assistance in keeping with its primary function.  The intent of 
the measure is to provide financial and technical assistance to owner-occupants of 

single-family residences who desire to sell and move away from areas of relatively 
high noise exposure.  If the various forms of assistance to be made available do not 
result in an acceptable sales transaction, the Port could acquire the property at fair 

market value as a “buyer of last resort.”  Following necessary improvements (which 
could include sound insulation); the Port would resell the property to a willing buyer 

with an avigation easement attached to the deed.   
 
Status:  This measure is ongoing.  It was approved in the 1985 NCP and amended 

in the 1993 NCP (see Measures M-3a and M-3b). 
 

Measure M-3a:  Special Purchase Option 
 
Description:  This measure modified the Transaction Assistance program to 

include a Special Purchase Option (SPO) for residents who have owned their 
home for more than five years, and are adjacent to Port property, to have the 

option to sell their property to the Port based on fair market value.  The Port will 
then insulate the residence and offer it for resale.  This SPO can occur only once 
per property. 

 
Status:  Due to the lack of community response for this program it was 

discontinued. 
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Measure M-3b:  Insulation Requirement 
 

Description:  This measure modified the Transaction Assistance program to 
require that to be eligible for the program, a homeowner must first have the 

property sound insulated.  If, after sound insulation is completed, the 
homeowner still wishes to relocate, they will be eligible for transaction 
assistance. 

 
Status:  Due to the lack of community response for this program it was 

discontinued. 
 

Recommendation:  WITHDRAW measures M-3, M-3a, and M-3b. 

 
Measure M-4:  Easement Acquisition 

 
Description:  This measure recommended that the Port obtain avigation easements 
in return for sound insulation or transaction assistance, as well as for situations of 

specialized nature.  For some residences, the Port could purchase an avigation 
easement from an eligible owner of an owner-occupied residence who desires to 

continue living in the same location, even though the home cannot be satisfactorily 
sound insulated.  Other situations in which avigation easements may be appropriate 

include churches.  The easement fee paid by the Port could be used to provide 
some measure of sound insulation of noise-sensitive areas of church structures.   
 

Status:  This measure is ongoing, but has been modified from the original 
description.  The Port does not purchase avigation easements for owner-occupied 

homes that cannot be effectively sound insulated.2 
 
Recommendation:  WITHDRAW measure. 

 
Measure M-5:  Property Advisory Service 

 
Description:  This measure provides residents and property owners within the 
Airport Environs with access to timely and factual information concerning 1) what 

noise remedies they may be eligible for, 2) assistance with making decisions when 
they are eligible for multiple options, 3) information regarding rumors about the 

mitigation program (either good or bad), and 4) assurances that the various 
programs are indeed aimed at improving the living, working and leisure-time 
environment.  This two-way communication can also provide the Port with 

information about the concerns of residents/property owners and can provide a 
means by which the success or failure of programs can be monitored. 

 
Status:  This measure is ongoing. 
 

Recommendation:  CONTINUE measure. 
 

                                       
2  Note that this provision differs from completed Measure M-2d in which the Port would offer an 

avigation easement to owners of mobile home lots in return for removing the mobile home. 
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Measure M-6:  Local Government Remedy Support 
 

Description:  By insulating homes and assisting with real estate transactions, the 
Port can participate in making the Airport and surrounding residents better 

neighbors.  However, the Port alone cannot accomplish all program goals.  
Local governments, with land use jurisdiction must also participate if the program is 
to be a success, especially in the long term.  Under this measure, the Port will 

encourage local jurisdictions to undertake projects, provide services, and adopt 
laws that reinforce neighborhoods and make them compatible with the Airport.  

The Port will also work with jurisdictions in coordinating activities and exchanging 
information. 
 

Status:  This measure is ongoing. 
 

Recommendation:  CONTINUE measure. 
 
Measure M-7:  Funding for Land Use / Noise Compatibility Planning 

 
Description:  This measure enables public agencies (defined as a state, municipality 

or other political subdivision, or Native American Tribe) having planning authority 
within the DNL 65 dBA noise contour to be able to apply for reimbursable funding of 

specific off-airport land use/noise compatibility planning efforts which are consistent 
with the principles and guidelines of 14 CFR Part 150 and the Port noise 
compatibility goals. 

 
Status:  This measure is ongoing.   

 
Recommendation:  CONTINUE measure. 
 

Measure M-8 was previously considered but not recommended for inclusion in the 
NCP. 

 
Measure M-9:  Community Planners Forum 
 

Description:  The Port will initiate the formation of a committee to allow planning 
representatives from all jurisdictions within the DNL 65 dBA noise contour, or other 

invited jurisdictions with interest, to meet on a regular basis to share information 
pertaining to comprehensive planning, community and airport planning, land use 
issues, and noise mitigation efforts.  

 
Status:  The Planning Committee was formed and met for several years but has 

since disbanded. 
 
Recommendation:  WITHDRAW measure.  The Port participates in the Highline 

Forum, which continues the intent of this measure. 
 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Five – Alternatives 

October 2013 Page 5-31 

Measure M-10:  Operations Review and NEM Updates 
 

Description:  The Part 150 Study is a five-year program recommended to be 
reevaluated at the end of the five-year period.  In addition, if there is a significant 

change in either aircraft types or numbers of operations, or significant new 
facilities, then it is recommended that the Study will be reevaluated prior to the end 
of the five-year time frame.   

 
Status:  This measure was approved by the FAA in the 2002 ROA.  This measure is 

ongoing.  This Part 150 Study Update represents the continuation of this measure, 
which is occurring at this time due to the recent opening of the third parallel 
runway.  

 
Recommendation:  WITHDRAW measure and replace with Measure P-2. 

 
Measure M-11:  Approach Transition Zone Acquisition 
 

Description:  This measure recommended that the Port purchase residential 
properties experiencing noise levels of DNL 65 dBA or greater, and located within 

the Approach Transition Zones (ATZ) of Runway 16R/34L. 
 

Status:  This measure was approved by the FAA in the 2002 ROA ”…with respect to 
those areas located within the most recent official Part 150 NEMs.”  This measure is 
ongoing.  A total of 69 residential parcels and 2 mobile home parks within the North 

ATZ have been purchased and residents relocated and the program is complete in 
this area.  A reevaluation of the Runway 16R/34L South ATZ was conducted as part 

of this Part 150 Update.  There are 16 single-family residences and 6 apartment 
buildings remaining in the south ATZ. 
 

Recommendation:  CONTINUE measure as a voluntary acquisition program for the 
South Approach Transition Zone. 

 
Measure M-12:  Prepare Cooperative Development Agreements 
 

Description:  The Port and the surrounding jurisdictions should work towards 
development of cooperative development agreements concerning land use, 

redevelopment, and infrastructure of the ATZs, as well other redevelopment areas 
as necessary. 
 

Status:  This measure was approved by the FAA in the 2002 ROA and is ongoing.  
As of March 2011, the Port has worked with Burien on the North East 

Redevelopment Area north of Runway 16R/34L and has signed a Development 
Agreement with the City of Des Moines on the Des Moines Creek Business Park.    
 

Recommendation:  CONTINUE measure.  The process should continue to address 
development potentials for other areas included within the modified Noise Remedy 

Boundary (see Chapter Six, Section 6.1.1).  
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Measure M-13:  Amend Community Plans and Zoning Ordinances 
 

Description:  The Port will work with the jurisdictions to amend zoning maps, as 
necessary to reflect ATZ and mobile/manufactured home park recommendations 

that may not be consistent with existing maps and to take into consideration 
14 CFR Part 77 height requirements.  Such changes shall work towards 
discouraging the location of additional mobile/manufactured homes that cannot be 

insulated within the DNL 65 dBA contour. 
 

Status:  This measure was approved by the FAA in the 2002 ROA.  This measure is 
complete.  All of the residential parcels purchased by the Port have been re-zoned 
as "airport noise compatible," which means that if and when they are redeveloped 

they can only be used for industrial/commercial purposes, not residential.  The Port 
also evaluated residential building code requirements for all jurisdictions within the 

1998 DNL contour and found that they either met or exceeded the FAA's noise 
reduction standards. 
 

Recommendation:  COMPLETED measure. 
 

5.2.2 ANALYSIS OF POTENTIAL MITIGATION ALTERNATIVES 
 

This section summarizes the analysis of potential new mitigation alternatives.  
The following information is provided for each alternative: 

• Title – includes a brief descriptive title of the measure. 

• Background and Intent – includes the intent of the measure as a means to 
mitigate noise impacts, and the background and setting to which the measure 

relates where applicable. 

• Benefits – includes a statment of how the measure would provide land use 
compatibility benefits 

• Drawbacks – identifies any potential negative consequences of implementing 
the measure 

• Cost to Implement – identifies the potential cost to implement each measure 

• Findings and Recommendations – provides a recommendation as to whether or 

not to carry forward the alternative for further analysis and consideration.  
In some cases alternatives had drawbacks that made that alternative 
unfeasible.  Those alternatives that showed potential benefits were continued 

for further analysis.  Alternatives that are recommended for inclusion in this 
NCP update are included in Chapter Six. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE M-A 

 

TITLE: Retrofit Positive Ventilation for Previously Attenuated Single 

Family Residences. 
 

BACKGROUND AND 

INTENT: 

 

 

The Port has been providing sound attenuation to single 

family residences within the Noise Remedy Boundary 

established in 1985.  When the sound insulation program 

was first established at Sea-Tac Airport, air conditioning 

units were not deemed to be eligible for inclusion.  Air 

conditioning is now an allowable element in sound insulation 

programs at some other airports around the country.  This 

measure considered providing positive ventilation (typically 

air conditioning) to those residences that are not so 

equipped and remain within modified Noise Remedy 

Boundary resulting from this Part 150 Study (see Chapter 

Six, Section 6.1.1).   

 

The study considered a pilot program to identify the criteria 

and eligibility for participation.  Further steps would depend 

upon the outcome of that program, but could include 

retrofitting eligible homes, if any. 
 

BENEFITS: Could limit extent to which homes without positive 

ventilation open their windows during the limited period of 

high temperature in the Seattle area, allowing the installed 

sound attenuation measures to work as installed. 
 

DRAWBACKS: The residences that might be included in this program are 

already considered to be compatible with aircraft noise by 

virtue of their inclusion in the sound attenuation program in 

past years.  Homeowners would not be providing any 

consideration for the cost of installing new equipment. 
 

COST TO IMPLEMENT: The estimated cost of the pilot program is $100,000.  Cost of 

installing positive ventilation would vary from residence to 

residence depending upon numerous factors including the 

age, condition and construction of the residence.  Total cost 

of this measure would depend upon the number of 

residences that were ultimately deemed eligible. 
 

FINDINGS AND 

RECOMMENDATIONS: 

Houses potentially affected by this measure are already 

deemed compatible uses because they have been previously 

sound insulated and thus have achieved the intended 

interior noise level reduction.  Furthermore, Washington 

State law prevents additional treatment. Therefore, this 

alternative is NOT RECOMMENDED for inclusion in the 

NCP.3 

                                       
3  Note that Measure M-2a is recommended to be modified to consider, on a case-by-case basis, the 

applicability of including installation of central air conditioning for sound insulation of eligible 
homes that have not previously been sound insulated.  
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE M-B 

 
TITLE: Replace Certain Windows Previously Installed In Homes 

Participating In Noise Remedy Program 
 

BACKGROUND AND 

INTENT: 

 

 

The Port has provided sound attenuation measures 

(windows, doors, insulation, etc.) to over 9,300 single family 

residences within the current Noise Remedy Boundary.  

There have been limited anecdotal reports from some homes 

where windows were installed early during the program, that 

the windows or other measures have lost some of their noise 

reduction characteristics.  The study considered whether to 

first investigate whether that condition exists among 

program participants, and, if so, to assess potential 

responses. 

 

In July 2011, the Airports Cooperative Research Program 

(ACRP) began a project to evaluate the extent of decreased 

effectiveness of sound attenuation elements in remedy 

programs throughout the United States.  This project (ACRP 

02-31, Assessment of Sound Insulation Treatments) is 

underway and several test airports are currently included in 

the project.  to be completed before the end of 2012.  This 

Part 150 study considered whether the Port should volunteer 

for participation in the ACRP project. 

 

The study also considered the Port conducting a pilot 

program to investigate the anecdotal reports and whether 

there was any decreased sound attenuation among the 

housing units within the program area.  That program could 

include conducting exterior to interior acoustic testing 

among a sampling of dwellings treated at different periods 

during the program, and comparing the results of those 

tests with measured pre- and post-insulation data acquired 

at the time the attenuation was done.   
 

BENEFITS: Residences that might be affected by this measure are 

already considered to be compatible with aircraft noise by 

virtue of their inclusion in the sound attenuation program in 

past years.  With time, such systems are expected to lose a 

degree of their insulation through loss of seals, shrinkage, 

and wear.  The completion of a pilot program to evaluate the 

extent of decreased attenuation, if any, from windows or 

other measures could identify the extent of the issue and 

assist in assessing possible remedies. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE M-B, Continued 
 
DRAWBACKS: FAA policy currently does not consider window replacement 

to be eligible for grant funding; possible funding options 

would have to be addressed in the pilot study.  In addition, 

the agreements entered into by noise remedy program 

participants plainly establish that maintenance, replacement 

and warranty issues regarding installed windows are issues 

to be addressed solely among the homeowner, installing 

contractor and window manufacturer and that the Port has 

no obligation – contractual or otherwise – to the 

homeowners in connection with such issues. 
 

COST TO IMPLEMENT: The estimated cost of the pilot program is $100,000, but 

might be reduced if done at the same time as the pilot study 

considered under M-A.  The cost of remedying any decrease 

in attenuation effectiveness at a particular residence would 

vary drastically from residence to residence depending on 

age, condition and construction of the residence and the 

extent of lost attenuation.  Total cost would depend upon all 

of these factors plus the number of total residences that 

might participate in the measure. 
 

FINDINGS AND 

RECOMMENDATIONS: 

The FAA does not currently fund window replacement and 

there is no basis for imposing the cost of this measure on 

the Port.  Furthermore, Washington State law limits such 

benefits to one time.4  Therefore, this alternative is NOT 

RECOMMENDED  

 
 

                                       
4  RCW 53.54.030(5) 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE M-C 

 
TITLE: Sound insulate eligible owner-occupied multi-family units 

(condominiums) within the modified Noise Remedy 

Boundary. 
 

BACKGROUND AND 

INTENT: 

 

 

Measure M-2c offered sound insulation to owner-occupied 

multi-family units within the 70 DNL of the 1998 Noise 

Exposure Contour.  This measure would expand the program 

to eligible units within the modified Noise Remedy Boundary 

that were not previously mitigated (see Chapter Six, 

Section 6.1.1). 

 

Sound insulation consists of increasing the exterior-to-

interior sound attenuation characteristics of a structure, i.e., 

reducing the level of noise intrusion from aircraft overflights 

and ground operations.  There are several basic ways in 

which this can be accomplished (e.g. acoustical windows, 

acoustical doors, ventilation systems, additional roof/wall 

insulation, etc.), and variations of each would occur on a 

structure-to-structure basis. 
 

BENEFITS: This measure has the potential to convert owner-occupied 

multi-family housing units into to compatible uses.  
 

DRAWBACKS: Funding may not be available from the FAA or the Port to 

implement the sound insulation.  Total costs are uncertain 

pending completion of the feasibility study. 
 

COST TO IMPLEMENT: There are approximately 320 condominiums that have not 

been sound insulated located within the proposed noise 

remedy boundary.5  Noise attenuation costs for a particular 

unit may vary extensively depending upon the age, condition 

and construction of the overall building and each individual 

unit.  No work has been done at this point to assess these 

factors or develop actual costs.  Total cost would depend 

upon all of these factors and the number of units that choose 

to participate.   
 

FINDINGS AND 

RECOMMENDATIONS: 

This alternative is RECOMMENDED for inclusion in the NCP.   

 

                                       
5  Note that this figure differs from the count of impacted housing units located within the 65 DNL of 

the Future (2018) noise exposure contour reported in Chapter Four, Land Use Analysis of this 
document.  The estimated 320 units are those eligible units located within the proposed noise 
remedy boundary for this NCP Update.   



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Five – Alternatives 

October 2013 Page 5-37 

NOISE COMPATIBILITY PROGRAM ALTERNATIVE M-D 

 
TITLE: Sound insulate eligible tenant-occupied multi-family units 

(apartments) within the modified Noise Remedy Boundary. 
 

BACKGROUND AND 

INTENT: 

 

 

Measure M-2c offered sound insulation to owner-occupied 

multi-family units within the 70 DNL of the 1998 Noise 

Exposure Contour.  This measure would also include eligible 

tenant-occupied units within the revised Noise Remedy 

Boundary (see Measure M-C).  The Port should consider a 

pilot project to determine feasibility, costs, and procedures 

for sound insulating tenant-occupied buildings. 

 

Sound insulation consists of increasing the exterior-to-

interior sound attenuation characteristics of a structure, i.e., 

reducing the level of noise intrusion from aircraft overflights 

and ground operations.  There are several basic ways in 

which this can be accomplished (e.g. acoustical windows, 

acoustical doors, ventilation systems, additional roof/wall 

insulation, etc.), and variations of each would occur on a 

structure-to-structure basis. 
 

BENEFITS: This measure has the potential to convert tenant-occupied 

multi-family housing units into to compatible uses.  
 

DRAWBACKS: This alternative could be expensive to implement.  Funding 

may not be available from the FAA or the Port to conduct the 

pilot program or to implement the sound insulation. 
 

COST TO IMPLEMENT: A feasibility study is estimated to cost $30,000 to $40,000.   

There are approximately 897 apartments that have not been 

sound insulated located within the proposed Noise Remedy 

Boundary.6  Sound attenuation costs for each unit may vary 

extensively depending upon the age, condition and 

construction of the overall building and each individual unit.  

The feasibility study would review these factors and assist in 

developing actual cost figures.  Total cost would also depend 

upon all of these factors and the number of units that choose 

to participate.   
 

FINDINGS AND 

RECOMMENDATIONS: 

This alternative is RECOMMENDED for inclusion in the NCP.   

 

                                       
6  Note that this figure differs from the count of impacted housing units located within the 65 DNL of 

the Future (2018) noise exposure contour reported in Chapter Four of this document.  The 

estimated 897 units are those eligible units located within the proposed noise remedy boundary 
for this NCP Update.  This number also does not include units within the South ATZ that would be 
acquired per ongoing Measure M-11. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE M-E 

 
TITLE: Offer avigation easements to owners of individual lots on 

which mobile homes are located within the modified Noise 

Remedy Boundary 
 

BACKGROUND AND 

INTENT: 

 

 

Measure M-2d offered sales and relocation assistance to 

residents of mobile home parks that were acquired by the 

Port in an effort to remove incompatible structures within 

mobile home parks.  Most mobile homes cannot be 

effectively sound insulated.  This measure would 

compensate owners of individual lots in return for removing 

the mobile home from the lot and/or providing easements 

for air rights (“avigation easements”). There are 

approximately 88 mobile homes located on individual lots 

within the proposed noise remedy boundary.7 
 

BENEFITS: This measure would acquire an avigation easement for the 

Port and has the potential to remove mobile homes that are 

incompatible with aircraft noise levels and cannot be 

effectively sound insulated  
 

DRAWBACKS: This alternative could be expensive to implement and would 

be voluntary in nature.  Property owners may not be willing 

to remove the mobile homes due to potential lost rent on 

the property. 
 

COST TO IMPLEMENT: There are approximately 88 mobile homes located on 

individual lots within the proposed Noise Remedy Boundary.  

Total cost will depend upon how many lots participate in the 

program and the purchase price of the easements. 
 

FINDINGS AND 

RECOMMENDATIONS: 

This alternative is RECOMMENDED for inclusion in the NCP.   

 

  

                                       
7  Note that this figure differs from the count of impacted housing units located within the 65 DNL of 

the Future (2018) noise exposure contour reported in Chapter Four of this document.  The 

estimated 88 units are those eligible units located within the proposed noise remedy boundary for 
this NCP Update.  This number also does not include units within the South ATZ that would be 
acquired per ongoing Measure M-11. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE M-F 

 
TITLE: Initiate a formal study to evaluate the noise levels at various 

churches/places of worship located within the recommended 

Noise Remedy Boundary for eligibility for sound insulation 

(eligibility based on FAA funding criteria). 
 

BACKGROUND AND 

INTENT: 

 

 

This measure is intended to address potential noise impacts 

resulting from the daytime (in particular Sunday morning) 

aircraft operations.  There are twelve churches located 

within the recommended Noise Remedy Boundary. A formal 

study would be conducted to evaluate noise levels at these 

churches to determine eligibility and feasibility of providing 

sound insulation.   

 

In order to more accurately assess the impact of aircraft 

noise on churches, this study would focus on the aircraft 

events occurring during typical church service hours.  The 

results of the analysis could lead to a recommendation for 

the sound insulation the church structure. 

 

The Airport Improvement Program (AIP) Handbook (FAA 

Order 5100.38c, Chapter 812(d)) states that churches, when 

recommended for sound insulation by an airport sponsor in 

an FAA-approved NCP are eligible for sound insulation.  The 

AIP Handbook further states that the sound insulation of 

churches should be evaluated on a case-by-case basis 

involving consultation with the FAA Airports Financial 

Assistance Division (APP-520) and the FAA Community and 

Environmental Needs Division (APP-600).  This consultation 

process and evaluation will take place prior to implementing 

sound insulation at a church/place of worship. 

 

Sound insulation consists of increasing the exterior-to-

interior sound attenuation characteristics of a structure, i.e., 

reducing the level of noise intrusion from aircraft overflights 

and ground operations.  There are several basic ways in 

which this can be accomplished (e.g. acoustical windows, 

acoustical doors, ventilation systems, additional roof/wall 

insulation, etc.), and variations of each would be based on 

the outcome of the study.  
 

BENEFITS: This alternative has the potential to convert eligible churches 

from an incompatible to a compatible use.  
 

DRAWBACKS: The study may determine that the structure cannot be 

effectively sound insulated.  If the structure can be 

effectively sound insulated, the project could be expensive 

to implement.  It could encounter resistance from church 

members.  Funding may not be available from the FAA or 

the Port to conduct the feasibility study or to implement the 

sound insulation. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE M-F, Continued 

 
COST TO IMPLEMENT: The cost for the proposed study, which will be funded by the 

Port, would be approximately $40,000 to $50,000.  Cost to 

sound insulate eligible church structures, if feasible, would 

be determined by the study. 
 

FINDINGS AND 

RECOMMENDATIONS: 

This alternative is RECOMMENDED for inclusion in the NCP.  

Following the findings of the feasibility study, sound 

insulation of the eligible church could be implemented.  
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5.3 PROGRAM MANAGEMENT ALTERNATIVES 
 
This section describes the program management alternatives that were considered 

for this NCP update.  In past Part 150 studies conducted for Sea-Tac Airport, 
Program Management measures were included in the list of Abatement measures 
described above in Section 5.1.1, and include completed measures A-4, A-5, and 

A-6.  However, for this Part 150 Study update, Program Management measures are 
listed separately since, unlike abatement measures, they do not directly reduce 

noise at the source. 
 
Program Management measures are designed to provide administrative and 

management actions to enhance the ability of airport administrators, in this case 
the Port, to respond to public concerns about aircraft noise and overflights.  

Such alternatives are also intended to enhance the ability of the Port to work 
closely with local land use planners and agencies to maintain land use compatibility 
between the airport and development within the airport environs.   

 
The following section provides a comprehensive list of all potential program 

management alternatives that were considered by this Part 150 Noise Compatibility 
Study Update.  The following information is provided for each alternative: 

• Title – includes a brief descriptive title of the alternative. 

• Background and Intent – includes the intent of the measure and the 
background and setting within which the alternative relates, where applicable. 

• Benefits – includes a statment of how the measure would provide a benefit in 
terms of program management. 

• Drawbacks – identifies any potential negative consequences of implementing 
the alternative. 

• Findings and Recommendations – provides a recommendation as to whether or 

not to carry forward the alternative for further analysis and consideration.  
Alternatives that are recommended for inclusion in this NCP update are 

included in Chapter Six. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE P-A 

 
TITLE: Evaluate and Expand Noise Monitoring and Flight Tracking 

System 
 

BACKGROUND AND 

INTENT: 

 

 

The Port has installed a noise and operations monitoring 

system that collects and stores flight data from the FAA’s 

automated radar terminal system, which enables staff to 

regularly monitor abatement procedures and investigate 

citizen inquiries.  In addition to this system, the Port also 

provides WebTrak, which allows the public to investigate 

flights via the Web.  The system includes 25 existing 

permanent noise monitors.  This alternative includes 

evaluating these permanent noise monitors and the central 

system hardware/software for potential replacement with 

newer equipment. 
  

BENEFITS: This alternative would enhance the features of the existing 

noise monitoring system, make system maintenance easier 

and more cost-effective, and improve the ability of the Port 

to provide information regarding noise and aircraft 

operations to the public. 
 

DRAWBACKS: Cost to purchase new monitors and upgrade the system. 
 

COST TO IMPLEMENT: Cost to upgrade the central system hardware/software and 

replace 25 permanent noise monitors at their existing sites 

is approximately $1.5 to $2 million.  If additional monitors 

are added or new sites are selected, the cost will be higher. 
 

FINDINGS AND 

RECOMMENDATIONS: 

This alternative is RECOMMENDED for inclusion in the NCP. 
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NOISE COMPATIBILITY PROGRAM ALTERNATIVE P-B 

 
TITLE: Periodically review and, if necessary, update the Noise 

Exposure Maps (NEMs) and the Noise Compatibility Program 

(NCP). 
 

BACKGROUND AND 

INTENT: 

 

 

Over time, the NEMs are likely to become outdated and will 

need to be periodically updated.  The NEMs should be 

updated every five years or when there are significant 

changes in operating levels and patterns in accordance with 

the FAA’s guidelines for determining what constitutes a 

potentially significant increase in operations (17 percent 

increase in the area impacted by 65+ DNL).   

 

The NCP should be updated every five years, or as 

necessary, to reflect any broader changes in the nature of 

aircraft noise surrounding the Airport.  Should any on-airport 

development, such as runway extensions or significant 

modifications to ground facilities, enlarge the area exposed 

to aircraft noise above 65 Day-Night Average Sound Level 

(DNL), the NCP should be updated prior to the 

implementation of those improvements.  A full update may 

not be required, but rather, a targeted assessment of the 

changes occasioned by specific development projects may 

suffice to bring the NCP to conformity and to qualify 

additional areas for NCP programs, if appropriate.   
  

BENEFITS: Ensures the NEMs remain up-to-date and the NCP continues 

to mitigate aircraft noise to the fullest extent possible.  

Provides continued opportunity for public outreach and 

public involvement in planning for noise compatibility. 
 

DRAWBACKS: Cost of NEM or NEM/NCP update 
 

COST TO IMPLEMENT: It is estimated that the NEM update could be accomplished 

for approximately $400,000 to $500,000.  An NEM/NCP 

could be updated at an estimated cost of $1,000,000 

(assuming only a minimal review of existing abatement 

measures is necessary).  Both updates are eligible for 

funding through FAA AIP grant monies at 80 percent FAA 

participation. 
 

FINDINGS AND 

RECOMMENDATIONS: 

This alternative is RECOMMENDED for inclusion in the NCP. 
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CHAPTER SIX 
NOISE COMPATIBILITY PROGRAM 

 

The culmination of the 14 Code of Federal Regulations (CFR) Part 150 planning 
process is the development of a set of measures designed to enhance the 
compatibility between an airport and its surrounding environs.  This chapter 

presents previous Part 150 Noise Compatibility Program (NCP) measures for 
Seattle-Tacoma International Airport (Sea-Tac Airport) that are either being 

continued as is, continued with modification, or are not being carried forward; as 
well as new measures that are being recommended.  Collectively, these measures 
are referred to as the 2013 NCP update for Sea-Tac Airport (2013 NCP update).  

These measures include abatement, mitigation, and program management 
measures designed to reduce or mitigate the impact of aircraft noise upon the 

surrounding community and enhance the administration of the overall program.  
The measures recommended for implementation at Sea-Tac Airport have resulted 
from the planning process described throughout this document.   

 
Chapter Five, Alternatives, includes a list of all alternatives assessed for this NCP 

update.  Chapter Seven, Consultation, contains a discussion of the public 
consultation process that was conducted for this 2013 NCP update.  This process 
was integral in the development and evaluation of all NCP measures. 

 
The NCP for Sea-Tac Airport was developed in 1985 and updated in 1993 and 2002.  

Collectively, the 1985, 1993, and 2002 NCP included 17 abatement measures.  
Of those 17 abatement measures, five have been completed, five are recommended 
to not be carried forward, and seven are recommended to be continued in this 2013 

NCP update.  The previous NCPs included 16 mitigation measures.  Of those 16 
mitigation measures, two have been completed, seven are recommended to not be 

carried forward, and seven are recommended to be continued.  There are two new 
abatement measures, four new mitigation measures, and three new program 
management measures recommended for inclusion in this 2013 NCP update.   

 

6.1 NOISE COMPATIBILITY PROGRAM 

RECOMMENDATIONS 
 
The following section presents the recommended measures for this 2013 NCP 

update, including new measures, previously approved measures that are 
recommended to be continued, and previously approved measures that are 
recommended to not be carried forward.  The measures are presented as a series 

of ‘plates’ that summarize pertinent information required about each of the 
measures per 14 CFR Part 150 guidance.  This information includes: 

 A description and the background and intent of the measure; 

 The relationship to the previous (2002) NCP; 

 The anticipated effect on land use compatibility; 

 The party (or parties) responsible for implementation; 
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 The steps necessary for implementation, its anticipated cost, and the 
projected timing for implementation; and 

 The effects, if any, to other planning programs and other measures. 
 

Where helpful for clarification, an exhibit associated with the measure is provided.  
Table 6-1, Summary of 2013 Noise Compatibility Program 
Recommendations, summarizes the measures recommended for this 2013 NCP 

update, including previously-approved measures that are being continued and 
recommended new measures.  Note that numbering of new measures is continued 

from the previously-approved measures from the 1985, 1993, and 2002 NCPs.  
Previously-approved measures that are recommended to be continued do not 
require FAA re-approval and are included in the baseline condition.  Measures that 

are recommended to not be carried forward in this NCP update require no further 
FAA action.  More detailed information regarding each measure is included in the 

pages following Table 6-1. Measures that are complete, as identified in Chapter 
Five, are not included in this section.  Several previous measures have been 
completed and are not discussed in this chapter.  Information on completed 

measures can be found in Chapter One, Section 1.5 and Chapter Five, Sections 5.1 
and 5.2. 

 
Following the plates for individual program measures is an exhibit showing the 

2013 NCP map which incorporates each of the recommended program measures, as 
well as a description of the population, housing, and noise-sensitive land use 
impacts associated with its full implementation by the year 2018 (see Exhibit 6-2, 

Future (2018) Noise Exposure Map/Noise Compatibility Program).  
This exhibit, which includes the Future (2018) NEM/NCP noise exposure contour, 

constitutes the official NEM for the future five-year condition.   
 
The final section of this chapter summarizes the preliminary cost estimate of 

implementing the 2013 NCP update and provides an implementation schedule for 
the program.  As discussed previously, the approval of the 2013 NCP update by the 

FAA does not commit the FAA or the Port of Seattle (the Port) to the costs or the 
implementation schedule listed in this document.  This information is provided here 
as a planning tool to assist in the implementation of the NCP. 

 
Implementation of the abatement, corrective land use mitigation, and program 

management measures is at the discretion of the Port and subject to available 
funding from both the FAA and the Port.  Modification of local plans or zoning 
ordinances in accordance with the recommended modifications to the Noise Remedy 

Boundary is solely at the discretion of local governments. 
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Table 6-1 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDATION 

AND FAA 

REQUESTED ACTION 

CURRENTLY APPROVED ABATEMENT MEASURES 
Measure A-1:  
Explore Limited 
Rescheduling of 
Nighttime Flights 

Port of Seattle, 
Airport Users 

None None None This measure has 
been implemented and 

is ongoing 

CONTINUE to encourage 
voluntary limited 
scheduling of nighttime 
flights 

FAA Requested Action:  
No action by FAA is 
required. 

Measure A-3:  Use 
VOR Radials to 
Curb Aircraft 

Drifting from 
Noise Abatement 
Track 

FAA, Aircraft 
Operators 

None None None This measure has 
been implemented and 

is ongoing 

CONTINUE measure 

FAA Requested Action:  
No action by FAA is 
required. 

Measure A-7: 
Establish Noise 

Barriers/Run-up 
Enclosure 

N/A N/A N/A N/A This measure has not 
been implemented 

Measure Not Being 
Carried Forward and 

replaced with Measure A-
18 

FAA Requested Action:  
No action by FAA is 
required. 

Measure A-8: 
Restrict Taxiing of 
Aircraft to/from 
Maintenance 
Areas during 

Nighttime Hours 

N/A N/A N/A N/A This measure has not 
been implemented 

Measure Not Being 
Carried Forward 

FAA Requested Action:  
No action by FAA is 
required. 

*  Measures A-2, A-4, A-5, and A-6 are completed and therefore are not included in Table 6-1 or in the discussion following the table. For 
more information on those measures not being carried forward see Chapter One, Section 1.5 and Chapter 5, Sections 5.1 and 5.2. 
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Table 6-1, Continued 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDED 

ACTION 

CURRENTLY APPROVED ABATEMENT MEASURES (CONTINUED FROM PREVIOUS PAGE) 
Measure A-10:  
Maintenance Run-

up Regulations 

Port of Seattle, 
Aircraft operators 

Minimal 
administrative 

costs 

None Minimal This measure has 
been implemented and 

is ongoing 

CONTINUE measure  

FAA Requested Action:  
No action by FAA is 
required. 

Measure A-11:  
Preferential 
Runway Use 

FAA ATC None None None This measure has 
been implemented and 

is ongoing 

CONTINUE measure 

FAA Requested Action:  
No action by FAA is 
required. 

Measure A-12: 
Development/ 
Implementation of 
a Fly Quiet 
Program 

FAA ATC Minimal 
administrative 

costs 

None Minimal 
voluntary 

costs  

This measure has 
been implemented and 

is ongoing 

CONTINUE measure 

FAA Requested Action:  
No action by FAA is 
required. 

Measure A-13:  
Evaluate 
Increased Use of 
the Duwamish/ 
Elliott Bay 
Corridor with FMS 

N/A N/A N/A N/A This measure has not 
been implemented 

Measure Not Being 
Carried Forward 

FAA Requested Action:  
No action by FAA is 
required. 
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Table 6-1, Continued 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDED 

ACTION 

CURRENTLY APPROVED ABATEMENT MEASURES (CONTINUED FROM PREVIOUS PAGE) 
Measure A-14: 
Nighttime Use of 

Commencement 
Bay Departure 
Corridor 

N/A N/A N/A N/A This measure has not 
been implemented 

Measure Not Being 
Carried Forward 

FAA Requested Action:  
No action by FAA is 
required. 

Measure A-15:  
Use of FMS 
Procedures 

FAA, Aircraft 
Operators 

None None None This measure has 
been implemented and 

is ongoing 

CONTINUE measure 

FAA Requested Action:  
No action by FAA is 
required. 

Measure A-16:  
Use of Ground 

Equipment 

Port of Seattle, 
Airport Users 

None None None This measure is 
ongoing 

CONTINUE measure 

FAA Requested Action:  
No action by FAA is 

required. 

Measure A-17 
Raise Altitude 
Where Aircraft 
Intercept Glide 
Slope 

N/A N/A N/A N/A This measure has not 
been implemented 

Measure Not Being 
Carried Forward 

FAA Requested Action:  
No action by FAA is 

required. 
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Table 6-1, Continued 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDED 

ACTION 

CURRENTLY APPROVED MITIGATION MEASURES 
Measure M-2a:  
Standard 

Insulation 
 

Port of Seattle $16,405,000  
to 

 $18,335,000 

None None This measure is 
ongoing 

CONTINUE measure 
within modified noise 

remedy boundary (see 
Section 6.1.1) 

FAA Requested Action:  
No action by FAA is 

required. 

Measure M-2b:  
Insulation of 
Schools 

Port of Seattle N/A - Funding 
previously 
committed 

None None This measure is 
ongoing 

CONTINUE measure  

FAA Requested Action:  
No action by FAA is 
required. 

Measure M-2c:  
Multi-Family 

Developments 

Port of Seattle See Measures 
M-14 and M-15 

None None This measure is 
complete 

Measure Not Being 
Carried Forward and 

replaced with Measures 
M-14 and M-15 

FAA Requested Action:  
No action by FAA is 

required. 

Measure M-3: 
Transaction 
Assistance 

N/A N/A N/A N/A This measure was 
updated by measures 

M-3a and M-3b. 

Measure Not Being 
Carried Forward 

FAA Requested Action:  

No action by FAA is 
required. 
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Table 6-1, Continued 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDED 

ACTION 

CURRENTLY APPROVED MITIGATION MEASURES (CONTINUED FROM PREVIOUS PAGE) 
Measure M-3a:  
Special Purchase 

Option 

N/A N/A N/A N/A This measure has 
been discontinued due 

to lack of community 
response 

Measure Not Being 
Carried Forward 

FAA Requested Action:  
No action by FAA is 
required. 

Measure M-3b:  
Insulation 
Requirement 

N/A N/A N/A N/A This measure has 
been discontinued due 
to lack of community 

response 

Measure Not Being 
Carried Forward 

FAA Requested Action:  
No action by FAA is 
required. 

Measure M-4: 
Easement 
Acquisition 

N/A N/A N/A N/A This measure is 
ongoing, but modified.  

The Port does not 
purchase avigation 

easements for homes 
that cannot be sound 

insulated. 

Measure Not Being 
Carried Forward 

FAA Requested Action:  

No action by FAA is 
required. 

Measure M-5:  
Property Advisory 
Service 

Port of Seattle Minimal 
administrative 

costs 

None None This measure is 
ongoing 

CONTINUE measure  

FAA Requested Action:  
No action by FAA is 
required. 

Measure M-6:  
Local Government 
Remedy Support 

Port of Seattle Minimal 
administrative 

costs 

None None This measure is 
ongoing 

CONTINUE measure  

FAA Requested Action:  
No action by FAA is 
required. 
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Table 6-1, Continued 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDED 

ACTION 

CURRENTLY APPROVED MITIGATION MEASURES (CONTINUED FROM PREVIOUS PAGE) 
Measure M-7:  
Funding for Land 

Use/Noise 
Compatibility 
Planning 

Port of Seattle Minimal 
administrative 

costs 

None None This measure is 
ongoing 

CONTINUE measure  

FAA Requested Action:  
No action by FAA is 
required. 

Measure M-9: 

Community 
Planners Forum 

N/A N/A N/A N/A The Planning 

Committee was 
formed and met for 

several years but has 
since disbanded 

Measure Not Being 

Carried Forward. The 
Port participates in the 
Highline Forum 

FAA Requested Action:  
No action by FAA is 

required. 

Measure M-10:  
Operations Review 

and NEM Updates 

N/A N/A N/A N/A This 2013 NCP update 
represents the 

continuance of this 
measure 

Measure Not Being 
Carried Forward and 

replaced with Measure 
P-2 

FAA Requested Action:  
No action by FAA is 
required. 

Measure M-11:  
Approach 

Transition Zone 
(ATZ) Acquisition 

Port of Seattle $10,000,000  
 

None None This measure is 
ongoing as a voluntary 

program 

CONTINUE measure  

FAA Requested Action:  
No action by FAA is 

required. 

Measure M-12:  
Prepare 
Cooperative 

Development 
Agreements 

Port of Seattle Minimal 
administrative 

costs 

Minimal 
administrative 

costs 

None This measure is 
ongoing 

CONTINUE measure 
within modified noise 
remedy boundary (see 

Section 6.1.1) 

FAA Requested Action:  
No action by FAA is 
required. 
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Table 6-1, Continued 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDED 

ACTION 

RECOMMENDED NEW ABATEMENT MEASURES  
Measure A-18: 
Construct a 

Ground Run-up 
Enclosure (GRE) 
on the airport to 
minimize run-up 
noise. 

Port of Seattle & 
Aircraft Operators 

$6,000,000 for 
construction 

plus site 
preparation  
costs to be 

determined by 
GRE Design 

Study 

None Minimal 
operating 

costs to 
use GRE 
facility 

This is a new measure Include in NCP 

FAA Requested Action:  
Approval of new 
measure. 

Measure A-19: 
Expand the Fly 
Quiet Program 

Port of Seattle & 
Aircraft Operators 

Minimal 
administrative 

costs 

None Minimal 
costs to 
comply 

with new 

voluntary 
program 

elements 

This is a new measure 
that modifies 

completed measure 
A-12 

Include in NCP 

FAA Requested Action:  
Approval of new 
measure. 

RECOMMENDED NEW MITIGATION MEASURES 

Measure M-14: 
Sound insulate 
eligible owner-
occupied multi-
family units 
(condominiums) 
within the 

modified noise 
remedy boundary 

Port of Seattle $16,640,000  
to 

 $21,440,000 

None None This is a new measure Include in NCP 
 

FAA Requested Action:  
Approval of new 
measure. 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Six – Noise Compatibility Program 

October 2013 Page 6-10 

Table 6-1, Continued 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDED 

ACTION 

RECOMMENDED NEW MITIGATION MEASURES (CONTINUED FROM PREVIOUS PAGE) 
Measure M-15:  
Sound insulate 

eligible tenant-
occupied multi-
family units 
(apartments) 
within the 

modified noise 
remedy boundary 

Port of Seattle $34,710,000  
to 

 $46,280,000 

None None This is a new measure Include in NCP 
 

FAA Requested Action:  
Approval of new 
measure. 

Measure M-16: 
Offer avigation 
easements to 

owners of 
individual lots on 

which mobile 
homes are located 
within the 
modified Noise 
Remedy 

Boundary. 

Port of Seattle $440,000 Loss of tax base  None This is a new measure 
 

Include in NCP 
 

FAA Requested Action:  
Approval of new 
measure. 

Measure M-17:  
Initiate a formal 
study to evaluate 
the noise levels at 
churches/places of 

worship located 

within the revised 
noise remedy 
boundary for 
eligibility for 
sound insulation 

Port of Seattle $30,000 to 
$40,000 to 
conduct the 

study - cost to 
sound insulate 

eligible church 

structures, if 
feasible, will be 
determined by 

the study 

None None This is a new measure Include in NCP 
 

FAA Requested Action:  
Approval of new 

measure. 
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Table 6-1, Continued 
SUMMARY OF 2013 NOISE COMPATIBILITY PROGRAM RECOMMENDATIONS 

Seattle-Tacoma International Airport 
 

MEASURE 
RESPONSIBLE 

PARTY 

COST TO 

AIRPORT 

COST TO LOCAL 

GOVERNMENTS 

COST TO 

USERS 

IMPLEMENTATION 

STATUS 

RECOMMENDED 

ACTION 

RECOMMENDED NEW PROGRAM MANAGEMENT MEASURES  
Measure P-1: 
Upgrade Noise 

Monitoring and 
Flight Tracking 
System 

Port of Seattle $1,500,000  
to 

 $2,000,000 

None None This is a new measure 
 

Include in NCP 

FAA Requested Action:  
Approval of new 
measure. 

FAA Requested Action:  
Approval of new 
measure. 

Measure P-2: 
Periodically review 
and, if necessary, 
update the NEMs 
and the NCP 

Port of Seattle NEM Update: 
$400,000 to 
$500,000 

OR 
NEM/NCP 

Update: 
$1,000,000 

Minimal 
administrative 

costs to participate 
in study 

None This is a new measure 
 

Include in NCP 

FAA Requested Action:  
Approval of new 
measure. 

Measure P-3: 
Continue to 
operate the Noise 
Office 

 

Port of Seattle Minimal 
administrative 

costs 

None None This measure has 
been implemented 

Include in NCP: continue 
to operate the Noise 
Abatement Office.  

FAA Requested Action:  
Approval of new 
measure. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-1 

 
Description:  Explore Limited Rescheduling of Nighttime Flights 
 

Background and Intent:  The Airport Noise and Capacity Act of 1990 limits the ability of 

public airports to enact involuntary use restrictions such as nighttime curfews.  Proposed 

restrictions must be reviewed by the FAA under the provisions of 14 CFR Part 161. 

 

This measure involves the voluntary rescheduling of aircraft flight times (earlier or later) of 

nighttime short-haul flights by jet aircraft.  This measure primarily addresses those short-

haul flights that currently are scheduled to operate between 10:00 p.m. and 12:00 a.m. or 

between 5:00 a.m. and 7:00 a.m. to reduce the number of operations of jet aircraft during 

periods of low ambient noise. 
 

Relationship to 2002 NCP:  This measure was included in the 1985 NCP, but not 

addressed in 2002 NCP. 
 

Land Use Compatibility Improvement:  Aircraft noise and overflights are reduced during 

nighttime hours. 
 

Responsible Implementing Parties:  Port of Seattle, airlines 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  The Port should periodically communicate this measure to airlines operating at 

Sea-Tac Airport and any new airlines that introduce service at Sea-Tac Airport.  

Costs:  Minimal administrative costs 

Schedule:  This measure is ongoing.  Communication of this measure can occur at the 

discretion of the Port. 
 

Effects on Other Programs/Measures:  The measure is not expected to impact other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-3 

 
Description:  Use VOR Radials to Curb Aircraft Drifting from Noise Abatement Track 
 

Background and Intent:  This measure uses very high frequency (VHF) omnidirectional 

range (VOR) radials to curb departing aircraft from drifting off the runway heading tracks as 

specified in the Tower Order.  
 

Relationship to 2002 NCP:  This measure was included in the 1985 NCP, but not 

addressed in 2002 NCP. 
 

Land Use Compatibility Improvement:  Aircraft noise and overflights are reduced for 

areas that are not beneath the existing departure corridors 
 

Responsible Implementing Parties:  FAA, aircraft operators 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  No additional steps 

Costs:  No additional costs 

Schedule:  This measure has been implemented and adherence to this measure is ongoing. 
 

Effects on Other Programs/Measures:  The measure is not expected to impact other 

measures or existing programs. 



SEATTLE-TACOMA INTERNATIONAL AIRPORT 
PART 150 NOISE COMPATIBILITY STUDY FINAL 

Landrum & Brown Team Chapter Six – Noise Compatibility Program 

October 2013 Page 6-15 

NOISE COMPATIBILITY PROGRAM MEASURE:  A-7 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Establish Noise Barriers/Run-up 

Enclosure 
 

Background and Intent:   The 1985 Part 150 recommended the use of airport facilities for 

buffering ground noise.  This measure was amended in the 2002 NCP update to include the 

construction of a noise barrier in the North Cargo Area and conduct a siting/feasibility study 

for a Ground Run-up Enclosure (GRE).  The Port completed a feasibility study in 2001, but 

since then a recommended site could not be finalized because of some serious airfield 

planning issues adjacent to the area that was designated for a future GRE.  A GRE should be 

located in close proximity to the aircraft maintenance facilities of an airport's primary air 

carriers.  The GRE is currently being reviewed again as part of the current Part 150 Study.  

This measure is recommended to not be carried forward and replaced with measure A-18. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing:  

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  This measure has not been implemented and is recommended to not be carried 

forward and replaced with measure A-18. 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-8 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Restrict Taxiing of Aircraft 

to/from Maintenance Areas during Nighttime Hours 
 

Background and Intent:   This measure requires that airlines tow aircraft to and from the 

maintenance area or when repositioning aircraft from one gate to another during nighttime 

hours.  This measure was not implemented and is recommended to not be carried forward. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-10 

 
Description:  Maintenance Run-up Regulations 
 

Background and Intent:   This measure was included in the 2002 NCP update to address 

maintenance run-ups.   The Port of Seattle implemented restrictions to engine maintenance 

run-ups at Sea-Tac Airport.  This measure is recommended to be modified to reflect the 

currently implemented run-up restrictions as outlined below: 

 All engine run-ups require approval of Airport Operations. No aircraft engine run-up shall 

be conducted during the nighttime quiet hours of 2200 and 0700 except: 

 Aircraft that are regularly scheduled to depart between the hours of 0600 and 0830 

shall be allowed to run-up as necessary between 0600 and 0700. 

 Engine run-ups necessary for maintenance checks above idle power not to exceed a 

total of two (2) minutes duration per aircraft. 

 Operations not in accordance with the run-up regulations are subject to public disclosure 

and fees as stated in the Sea-Tac International Airport Tariff #1. 

 No aircraft shall conduct engine run-ups for maintenance purposes except at locations 

specified by the Director.1 

 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure can potentially reduce noise 

annoyance issues with run-up activity. 
 

Responsible Implementing Parties:  Port of Seattle & aircraft operators 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  This measure is ongoing.  Continue to implement and monitor this measure. 

Costs:  Minimal administrative costs 

Schedule:  This measure has been implemented and can continue uninterrupted.   
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

measures or existing programs although Measure A-18 includes a recommendation that the 

existing maintenance run-up regulations be modified to include the use of the recommended 

hush house if constructed. 

                                       
1  Sea-Tac International Airport, Schedule of Rules & Regulations No. 4(D)(6-8). 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-11 

 
Description:  Preferential Runway Use 
 

Background and Intent:   This measure implemented a preferential runway system, 

during the nighttime hours, for operations through the North Flow Nighttime Noise 

Abatement Corridor.  This would be operational when traffic and other conditions permit as 

determined by the FAA.  When conditions permit, during nighttime hours, departures can be 

shifted from south to north, thus utilizing the established noise abatement corridor. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure directs aircraft to follow the 

established noise abatement corridor during nighttime, thus reducing noise and overflights 

of areas outside the corridor. 
 

Responsible Implementing Parties:  FAA ATCT 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  This measure should continue. 

Costs:  No additional costs 

Schedule:  This measure has been implemented and can continue uninterrupted. 
 

Effects on Other Programs/Measures:  The measure is not expected to impact other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-12 

 
Description:  Development/Implementation of a Fly Quiet Program 
 

Background and Intent:   This measure is intended to encourage greater compliance with 

the noise abatement procedures, work with operators to reduce single event noise levels, 

and continue to raise awareness of citizens’ noise concerns with the FAA and aircraft 

operators.  The Fly Quiet Program was recommended to: 

• Monitor adherence to ideal noise abatement flight tracks 

• Evaluate success of airlines, aircraft types, and other variables 

• Establish goals and track level of improvement over time 

• Offer incentives for improvement 

 

The Fly Quiet Program was recommended to include the following elements: 

• Aircraft noise should be related to its effects on people including such factors as 

annoyance, speech interference and sleep disturbance; 

• Comparative fleet quality between airlines should also be included; 

• The program should utilize measured data from the Airport’s noise monitoring system; 

• A method of normalizing data to account for airlines that most efficiently serve the 

region’s air transportation needs should be developed; 

• Incentives of sufficient importance that airlines will take notice of the results; and 

• Pilots and air traffic controllers should be included, if possible. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure encourages aircraft operators to 

adhere to noise abatement measures and policies, which contributes to land use 

compatibility. 
 

Responsible Implementing Parties:  Port of Seattle & aircraft operators 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  This measure should continue. 

Costs:  Minimal administrative costs 

Schedule:  This measure has been implemented and can continue uninterrupted. 
 

Effects on Other Programs/Measures:  The measure encourages adherence to other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-13 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Evaluate Increased Use of the 

Duwamish/Elliott Bay Corridor with FMS 
 

Background and Intent:   Through this measure, the Port encouraged the FAA to pursue 

options for determining the feasibility of increased use of the Duwamish/Elliott Bay Corridor.  

Increasing the use of FMS technology ensures that the rate of adherence to an optimum 

flight track will increase over time (see Measure A-15).   

 

This measure was previously disapproved by the FAA.  According to the 2002 FAA Record of 

Approval, implementing this action would greatly impact the efficiency of the air traffic 

system in the region and degrade safety, which would not be consistent with 14 CFR Part 

150, section 150.35(b)(3)(iii). 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-14 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Nighttime Use of Commencement 

Bay Departure Corridor 
 

Background and Intent:   This measure recommended that the FAA study the use of the 

nighttime (12:00 a.m. to 5:00 a.m.) use of the Commencement Bay corridor.  This measure 

was studied during the 2002 Part 150.  Port staff coordinated/consulted with the Pierce 

County staff who firmly objected to the recommendation.  Since no agreement could be 

made between the various cities involved, the recommendation was not implemented. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-15 

 
Description:  Use of FMS Procedures 
 

Background and Intent:   An on-board Flight Management System (FMS) is used to assist 

the pilot in navigating from point to point in flight.  The systems work by identifying the 

geographic location of aircraft in relationship to another geographic location called a 

“waypoint.”  This FMS equipment provides the necessary information to guide the aircraft 

towards the desired “waypoint.”  FMS works with the auto-pilot system on the aircraft to 

automatically fly the aircraft towards the desired “waypoint.”  The use of FMS can reduce 

the width and size of departure corridors over standard navigation techniques.  Aircraft 

must be equipped with the necessary FMS equipment to fly the procedures.   

 

This measure is designed to encourage the use of FMS procedures over non-populated 

areas, to discourage the development of new FMS procedures over populated areas, and to 

support development of FMS procedures for all north flow departures turning west to 

improve compliance with the identified noise abatement corridor.  FMS flight tracks have the 

potential to become very narrow on straight portions of the flight tracks.  When turning, 

however, the differing operating characteristics of the aircraft will cause dispersion. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure improves the ability of aircraft to 

fly the established flight corridors, thus reducing noise and overflights of areas outside the 

flight corridors. 
 

Responsible Implementing Parties:  FAA, aircraft operators 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  No additional steps 

Costs:  No additional costs 

Schedule:  This measure has been implemented and can continue uninterrupted. 
 

Effects on Other Programs/Measures:  The measure is not expected to impact other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-16 

 
Description:  Use of Ground Equipment 
 

Background and Intent:   This measure recommended the installation of power and 

conditioned air in existing and newly constructed gates to minimize the use of auxiliary 

power units/ground power units APUs/GPUs.  Once power and conditioned air are installed 

at gates, airlines should be required to use these services.   
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure can potentially reduce noise 

annoyance issues from APU noise. 
 

Responsible Implementing Parties:  Port of Seattle, aircraft operators 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  The Port should continue to install power and pre-conditioned air connections at 

aircraft gates and request that aircraft operators maximize their use of the equipment 

Costs:  Cost to install the equipment – this cost is being funded through the FAA Voluntary 

Airport Low Emissions (VALE) Program. 

Schedule:  This measure is being implemented and can continue uninterrupted depending 

upon available funding.  The project is underway – 73 gates are anticipated to be equipped 

with central pre-conditioned air by April 2013.  As of October 2012, there are 30 

diesel/electric point of use units being utilized. 

 

Effects on Other Programs/Measures:  The measure is not expected to impact other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-17 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Raise Altitude Where Aircraft 

Intercept Glide Slope 
 

Background and Intent:   Through the Fly Quiet Program, the subsequent Follow-On 

Committee will worked with the operators and the FAA toward a goal of having aircraft on 

the glide slope as far out as possible while not adversely impacting capacity.  When aircraft 

are on arrival to the Airport, they are utilizing the glide slope and the angle of the glide 

slope to line up on the runway and descend at the proper rate of speed and angle to touch 

down on the runway.  This is usually done under instrument flying conditions, but almost 

all-commercial service aircraft and cargo aircraft fly the glide slope even during clear 

weather conditions (VFR).  All glide slope angles at the Airport are at three degrees.  This is 

consistent with almost every other airport in the country. Aircraft are designed to operate at 

an approximate three-degree glide slope for safety, efficiency of aircraft movement, 

performance of the aircraft, and comfort to the passengers. 

 

This measure was previously disapproved by the FAA.  As noted in the 2002 Record of 

Approval, moving aircraft further out on the glide slope would negatively impact airspace 

capacity and efficiency.  The current procedures are needed to maintain operational 

efficiency at the airport. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  NA 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-18 

 
Description:  Construct a Ground Run-up Enclosure (GRE) on the airport to minimize run-

up noise. 
 

Background and Intent:   The 1985 Part 150 recommended the use of airport facilities for 

buffering ground noise.  The 2002 NCP update recommended the construction of a noise 

barrier in the North Cargo Area and a siting/feasibility study for a GRE, commonly referred 

to as a “hush house”.  The Port completed a feasibility study in 2001, but since then a 

recommended site could not be finalized because of some serious airfield planning issues 

adjacent to the area that was designated for a future GRE.   

 

Currently engine run-ups are conducted in two locations on the airfield, on Taxiway B 

between Taxiways D and E, and on the hold pad east of the end of Runway 34R.  Neither of 

these locations provide for any significant buffering of engine noise. 

 

Concurrent to this Part 150 Study update, an updated GRE Siting Study has been 

undertaken.  This study assessed multiple GRE alternatives, including several locations on 

the airfield.  This measure recommends the construction of a GRE based on the 

recommendation of the ongoing GRE Siting Study and a future GRE Design Study.   
 

Relationship to 2002 NCP:  This is a new measure which replaces measure A-7.  
 

Land Use Compatibility Improvement:  This measure can potentially reduce noise issues 

with run-up activity. 
 

Responsible Implementing Parties:  Port of Seattle & aircraft operators 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  Once the GRE Siting Study is completed and the FAA issues a Record of Approval, 

the Port should conduct a GRE Design Study and design and construct a GRE based on the 

recommendations of that Study. 

Costs:  The cost of construction is estimated to be approximately $6,000,000.  Additional 

operational and maintenance costs are not included in this estimate.  Additional site 

preparation costs may be necessary depending upon the site selected.  Actual site 

preparation costs, which could range from $10,000,000 to $25,000,000 will be determined 

by the GRE Design Study.2 

Schedule:  This measure can be implemented following FAA approval in the Record of 

Approval (ROA) and completion of the GRE Design Study and receipt of funding.  The GRE 

Design Study is expected to be completed by 2014 or 2015.  It is recommended that if this 

measure is implemented, the Port investigate methods by which to modify the existing run-

up regulations to include the use of the recommended GRE. 
 

Effects on Other Programs/Measures:  The measure replaces Measure A-7. 

                                       
2  Note that site preparation costs are likely ineligible for AIP funding. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  A-19 

 
Description:  Expand the Fly Quiet Program. 
 

Background and Intent:   The Port established a Fly Quiet program following the 

recommendation from the 2002 NCP update (completed Measure A-12).  This measure 

would identify opportunities to expand the program with new elements, including: 

• Use of Airport Traffic Control Tower (ATCT) reporting of operational modes for 

comparison to runway use goals. 

• Include provisions for the use of the ground run-up enclosure recommended in Measure 

A-18. 

• Adding different categories of airline operations. 
 

Relationship to 2002 NCP:  This is a new measure which updates measure A-12. 
 

Land Use Compatibility Improvement:  This measure can potentially improve 

compliance with the established voluntary noise abatement procedures in place at Sea-Tac 

Airport, thus reducing noise and overflights. 
 

Responsible Implementing Parties:  Port of Seattle, aircraft operators, Public Committee 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  The Port should review and expand the Fly Quiet Program as needed.  If necessary, 

the Port could convene a committee meeting to discuss specific elements to be added to the 

Fly Quiet Program.  This committee could be a follow-up to the Technical Review Committee 

(TRC) from this Part 150 Study.  

Costs:  Minimal administrative costs to the Port – additional costs to aircraft operators to 

comply with program elements 

Schedule:  This measure can be implemented at the discretion of the Port. 

 

Effects on Other Programs/Measures:  The measure updates completed Measure A-12. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-2A 

 
Description:  Standard Insulation 
 

Background and Intent:   This measure includes sound insulation for eligible single-family 

residences within the revised Noise Remedy Boundary.  The Port has an ongoing program to 

sound insulate eligible single-family residences within the current Noise Remedy Boundary 

that was established in the 1985 NCP.  Completion of the single family sound insulation 

program was also an element of the July 3, 1997 Record of Decision for the Master Plan 

Update for the inclusion of the new third runway.3  Since that time, noise exposure has 

decreased at Sea-Tac Airport due to ongoing noise abatement efforts, the phase-out of 

older, louder aircraft and the lower number of operations.  As a result the noise exposure 

contours developed for this Part 150 Study update are much smaller than the noise 

exposure contours developed for the 1985 Part 150 Study upon which the Noise Remedy 

Boundary was based.  It is recommended that the Noise Remedy Boundary be modified to 

be more consistent with the Future (2018) NEM/NCP noise exposure contour developed for 

this 2013 Part 150 Study update (see Section 6.1.1 and Exhibit 6-1). 

 

Measure M-2a is recommended to be modified to consider, on a case-by-case basis, the 

applicability of including installation of central air conditioning for sound insulation of eligible 

homes that have not previously been sound insulated. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP.  This measure is 

ongoing.  As of August 2012, over 9,300 single-family homes have been sound insulated. 
 

Land Use Compatibility Improvement:  This measure converts incompatible land uses to 

uses that are compatible with aircraft noise levels. 
 

Responsible Implementing Parties:  Port of Seattle 
  

                                       
3  United States Department of Transportation, Federal Aviation Administration, Record of Decision 

for the Master Plan Update Development Actions Sea-Tac International Airport, Seattle, 
Washington, July 3, 1997. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-2A, Continued 

 
Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  This measure should continue for eligible housing units within the recommended 

modified Noise Remedy Boundary (see Section 6.1.1 and Exhibit 6-1) 

Costs:  Estimated cost to sound insulate units is approximately $85,000 to $95,000 per 

unit, but will vary significantly depending on construction, age and condition of individual 

residences.  Approximately 193 eligible units inside the proposed Noise Remedy Boundary 

have not been insulated despite prior offers from the Port.4    Specific review of each unit 

has not been undertaken.  Total cost using the estimated range (assuming 100 percent 

participation) is approximately $16,405,000 to $18,335,000, but will vary depending on the 

number of participating properties.  Note that this cost estimate includes the cost to install 

central air conditioning, which will be considered on a case-by-case basis for eligible homes 

that have not previously been sound insulated. 

Schedule:  This measure can continue uninterrupted based on the availability of FAA 

funding. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

measures or existing programs. 

                                       
4  Note that this figure differs from the count of impacted housing units located within the 65 DNL of 

the Future (2018) noise exposure contour reported in Table 6-2 and Chapter Four of this 
document.  The estimated 193 units are those eligible units located within the proposed noise 

remedy boundary for this NCP Update.  This number also does not include units within the South 
approach transition zone (ATZ) that are eligible for voluntary acquisition per ongoing Measure 
M-11. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-2B 

 
Description:  Insulation of Schools 
 

Background and Intent:   This measure includes a sound insulation program for eligible 

schools.  A pilot program was initiated according to the original measure from the 1993 NCP 

update to determine the feasibility, procedural requirements, and costs, for sound insulating 

four public buildings based on the Building Committee recommendations.  Following the 

pilot program, several private schools and classrooms at Highline Community College were 

insulated within the noise contour.  This measure was amended in the 2002 NCP update to 

develop a program to insulate schools within the Highline School District that fall within the 

DNL 65 dBA. 

 

This measure is ongoing.  As of August 2012, sound insulation has been installed in seven 

schools within the Highline School District, with eight schools remaining.  Fourteen of the 22 

eligible buildings at the Highline Community College have also been sound insulated. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure converts incompatible land uses to 

uses that are compatible with aircraft noise levels. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  This measure should continue for schools that were previously identified as eligible, 

as funding permits. 

Costs:  Funding for the Highline School District has been previously committed through a 

Memorandum of Agreement between the FAA, the Port and the District..  The FAA and the 

Port are providing $50 million each to implement this measure independently of this 2013 

NCP update.  The cost to sound insulate the remaining buildings on the Highline Community 

College campus is estimated at $21,228,000 (See Appendix M, Highline Community College 

Noise Remedy Plan). 

Schedule:  This measure can continue uninterrupted based on the availability of funding. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-2C 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Multi-Family Developments 
 

Background and Intent:   This measure includes a sound insulation program for eligible 

multi-family residences.  The 1993 NCP update recommended a pilot project to sound 

insulate one multi-family unit similar to the criteria outlined in measure M-2.  That pilot 

project was implemented and the measure was amended in the 2002 NCP update to include 

sound insulation for approximately 300 owner-occupied multi-family units within the 70+ 

DNL of the 1998 noise contour.  Owner-occupied units (e.g. condominiums) were considered 

differently than tenant-occupied units (e.g. apartments) for three major reasons: 1) 

apartments are considered a business because the units are rented for a profit and 2) they 

are typically not a permanent residence and the residents are generally more mobile, and 3) 

the owner-occupied multi-family residents typically have more monetary investment in their 

residence.  Structures must meet the same eligibility requirements as single-family homes 

within the noise remedy boundary.   

 

This measure is complete.  As of August 2013, approximately 236 units within six 

condominium complexes have been sound insulated. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  This measure is not being carried forward and 

replaced with Measures M-14 and M-15. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-3, M3A, & M3B 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Transaction Assistance 
 

Background and Intent:   Formerly referred to as “purchase assurance” this measure is 

now termed transaction assistance in keeping with its primary function.  The intent of the 

measure is to provide financial and technical assistance to owner-occupants of single-family 

residences who desire to sell and move away from areas of relatively high noise exposure.  

If the various forms of assistance to be made available do not result in an acceptable sales 

transaction, the Port could acquire the property at fair market value as a “buyer of last 

resort.”  Following necessary improvements (which could include sound insulation); the Port 

would resell the property to a willing buyer with an avigation easement attached to the 

deed.   

 

Measure M-3 was modified to include a special purchase option (Measure M-3a) whereby 

the Port would purchase eligible housing units, install sound insulation, and resell the unit; 

and an insulation requirement (Measure M-3b) which required a housing unit be sound 

insulated before it was eligible for the Transaction Assistance program. 

 

Due to lack of community response, Measures M-3a and M-3b were discontinued. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-4 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Easement Acquisition 
 

Background and Intent:   This measure recommended that the Port obtain avigation 

easements in return for sound insulation or transaction assistance, as well as for situations 

of specialized nature.  For some residences, the Port could purchase an avigation easement 

from an eligible owner of an owner-occupied residence who desires to continue living in the 

same location, even though the home cannot be satisfactorily sound insulated.  Other 

situations in which avigation easements may be appropriate include churches.  

The easement fee paid by the Port could be used to provide some measure of sound 

insulation of noise-sensitive areas of church structures.  This measure was implemented but 

was halted.  Based on previous experience with these programs, the Port no longer 

purchases avigation easements for single family homes that cannot be effectively sound 

insulated. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-5 

 
Description:  Property Advisory Service 
 

Background and Intent:   This measure provides residents and property owners within 

the Airport Environs with access to timely and factual information concerning 1) what noise 

remedies they may be eligible for, 2) assistance with making decisions when they are 

eligible for multiple options, 3) information regarding rumors about the mitigation program 

(either good or bad), and 4) assurances that the various programs are indeed aimed at 

improving the living, working and leisure-time environment.  This two-way communication 

can also provide the Port with information about the concerns of residents/property owners 

and can provide a means by which the success or failure of programs can be monitored. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure improves the success of the 

existing Noise Remedy Program. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  The Port should continue this measure. 

Costs:  Minimal administrative costs 

Schedule:  This measure can continue uninterrupted. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-6 

 
Description:  Local Government Remedy Support 
 

Background and Intent:   By insulating homes and assisting with real estate transactions, 

the Port can participate in making the Airport and surrounding residents better neighbors.  

However, the Port alone cannot accomplish all program goals.  Local governments, with 

land use jurisdiction must also participate if the program is to be a success, especially in the 

long term.  Under this measure, the Port encourages local jurisdictions to undertake 

projects, provide services, and adopt laws that reinforce neighborhoods and make them 

compatible with the Airport.  The Port also works with jurisdictions in coordinating activities 

and exchanging information. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure encourages planning efforts to 

prevent the introduction of new incompatible land uses in the vicinity of Sea-Tac Airport. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  The Port should continue this measure. 

Costs:  Minimal administrative costs 

Schedule:  This measure can continue uninterrupted. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-7 

 
Description:  Funding for Land Use / Noise Compatibility Planning 
 

Background and Intent:   This measure enables public agencies (defined as a state, 

municipality or other political subdivision, or Native American Tribe) having planning 

authority within the DNL 65 dBA noise contour to be able to apply for reimbursable funding 

of specific off-airport land use/noise compatibility planning efforts which are consistent with 

the principles and guidelines of 14 CFR Part 150 and the Port noise compatibility goals. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure provides funding for planning 

efforts to prevent the introduction of new incompatible land uses in the vicinity of Sea-Tac 

Airport. 
 

Responsible Implementing Parties:  Port of Seattle, local jurisdictions 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  The Port should continue this measure. 

Costs:  Minimal administrative costs 

Schedule:  This measure can continue uninterrupted. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

measures or existing programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-9 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Community Planners Forum 
 

Background and Intent:   Under this measure, the Port initiated the formation of a 

committee to allow planning representatives from all jurisdictions within the DNL 65 dBA 

noise contour, or other invited jurisdictions with interest, to meet on a regular basis to 

share information pertaining to comprehensive planning, community and airport planning, 

land use issues, and noise mitigation efforts. 

 

The Planning Committee was formed and met for several years but has since disbanded.  

The Port participates in the Highline Forum, which continues the intent of this measure.  

Since the intent of this measure is met through another venue, this measure is 

recommended to not be carried forward. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other programs or measures. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-10 

 
Description:  MEASURE NOT BEING CARRIED FORWARD: Operations Review and NEM 

Updates 
 

Background and Intent:   The Part 150 Study is a five-year program recommended to be 

reevaluated at the end of the five-year period.  In addition, if there is a significant change in 

either aircraft types or numbers of operations, or significant new facilities, then it is 

recommended that the Study be reevaluated prior to the end of the five-year time frame. 

 

This measure is recommended to not be carried forward and replaced with measure PM-3.   
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  N/A 
 

Responsible Implementing Parties:  N/A 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: Measure is not being carried forward.  No action by FAA is required. 

Steps:  N/A 

Costs:  N/A 

Schedule:  N/A 
 

Effects on Other Programs/Measures:  Not carrying this measure forward is not 

expected to impact other programs or measures. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-11 

 
Description:  Approach Transition Zone Acquisition 
 

Background and Intent:   This measure recommended that the Port purchase residential 

properties experiencing noise levels of DNL 65 dBA or greater, and located within the 

Approach Transition Zones (ATZ) of Runway 16R/34L.   

 

This measure is ongoing as a voluntary acquisition program.  A total of 69 residential 

parcels and 2 mobile home parks within the North ATZ have been purchased and residents 

relocated and the program is complete in this area.  There are approximately 12 single-

family residences and 6 apartment buildings remaining in the south ATZ (a total of 77 

residential units). 

 

In accordance with the FAA’s Airport Improvement Program (AIP) Handbook (FAA Order 

5100.38C), projects that involve acquisition must conform to the provisions of the Uniform 

Relocation Assistance and Real Properties Acquisition Polices Act in effect at the time the 

land was acquired. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure would potentially remove up to 77 

land uses within the South ATZ that are incompatible with aircraft noise. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  The Port should make offers to acquire the remaining residential properties within 

the South ATZ.  The Port would be responsible for relocation assistance to the residents of 

these residences in accordance with FAA Order 5100.37B, Land Acquisition and Relocation 

Assistance for Airport Projects, and in Advisory Circular 150/5100-17, Land Acquisition and 

Relocation Assistance for Airport Improvement Program Assisted Projects. 

Costs:  There are 16 single-family residences and 6 apartment buildings remaining in the 

south ATZ.  Cost to acquire all residential properties within south ATZ is estimated to be 

$10 million.  Actual cost will depend on which properties actually participate.   

Acquisition would remove these properties from the local tax base.  Property tax revenue on 

these properties is an estimated $45,000 to $50,000, which is allocated between the State 

of Washington, King County, the cities of Des Moines and SeaTac, the local school district, 

the EMS district, and other special districts and fees.  

Schedule:  This measure can continue uninterrupted at the discretion of the Port. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

programs or measures. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-12 

 
Description:  Prepare Cooperative Development Agreements 
 

Background and Intent:   The Port and the surrounding jurisdictions should work towards 

development of cooperative development agreements concerning land use, redevelopment, 

and infrastructure of the Approach Transition Zones (ATZ), as well of other redevelopment 

areas as necessary. 
 

Relationship to 2002 NCP:  This measure was included in the 2002 NCP. 
 

Land Use Compatibility Improvement:  This measure encourages the redevelopment of 

land acquired for noise mitigation for compatible uses.  Redevelopment of land for 

compatible uses prevents new incompatible uses from developing. 
 

Responsible Implementing Parties:  Port of Seattle & local jurisdictions 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: No action by FAA is required. 

Steps:  The process should continue to address development potentials for other areas 

included within the revised Noise Remedy Boundary. 

Costs:  Minimal administrative costs 

Schedule:  This measure is ongoing.  As of March 2011, the Port has worked with Burien on 

the North East Redevelopment Area north of the third runway and has signed a 

Development Agreement with the City of Des Moines on the Des Moines Creek Business 

Park.   This measure can continue uninterrupted. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

programs or measures. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-14 

 
Description:  Sound insulate eligible owner-occupied multi-family units (condominiums) 

within the modified noise remedy boundary. 
 

Background and Intent:   Measure M-2c offered sound insulation to owner-occupied 

multi-family units within the 70 DNL of the 1998 Noise Exposure Contour.  This measure 

would expand the program to eligible units within the revised Noise Remedy Boundary 

(see Section 6.1.1 and Exhibit 6-1) that were not previously mitigated. 
 

Relationship to 2002 NCP:  This is a new measure. 
 

Land Use Compatibility Improvement:  This measure has the potential to convert multi-

family housing units into compatible uses. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  The Port should identify eligible properties and approach the owners with offers to 

sound insulate the structures.   

Costs:  There are approximately 320 condominiums that have not been sound insulated 

located within the proposed noise remedy boundary,5 assuming a cost of $52,000 to 

$67,000 to sound insulate each unit,6 the total cost to implement this measure if all of the 

units participated would be $16,640,000 to $21,440,000.  Actual costs may vary 

significantly based on the construction, age and condition of the buildings and the individual 

units and the number of units that actually participate. 

Schedule:  This measure could be implemented upon receipt of the FAA Record of Approval 

based on the availability of funding. 
 

Effects on Other Programs/Measures:  This measure modifies Measure M-2c.  This 

measure would be implemented within the modified Noise Remedy Boundary described in 

Section 6.1.1. 

                                       
5  Note that this figure differs from the count of impacted housing units located within the 65 DNL of 

the Future (2018) noise exposure contour reported in Chapter Four of this document.  
The estimated 320 units are those eligible units located within the proposed noise remedy 
boundary for this NCP Update.   

6  Note: Estimated per unit cost is based on typical costs for similar mitigation programs at other 
U.S. airports.  Actual per unit cost could vary based on construction, age and condition of 
individual units. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-15 

 
Description:   Sound insulate eligible tenant-occupied multi-family units (apartments) 

within the modified Noise Remedy Boundary. 
 

Background and Intent:   Measure M-2c offered sound insulation to owner-occupied 

multi-family units within the 70 DNL of the 1998 Noise Exposure Contour.  This measure 

would expand the program to include eligible tenant-occupied units within the revised Noise 

Remedy Boundary (see Section 6.1.1 and Exhibit 6-1).  The Port should consider a Pilot 

Project to determine feasibility of future tenant-occupied buildings. 
 

Relationship to 2002 NCP:  This is a new measure. 
 

Land Use Compatibility Improvement:  This measure has the potential to convert multi-

family housing units into compatible uses. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  The Port should initiate a feasibility study to determine the needs for the program. 

The feasibility study should identify eligible properties, methods and materials for sound 

insulation, and specific costs for the program.   

Costs:  A feasibility Study is estimated to cost $1,100,000.   

There are approximately 1,157 apartments that have not been sound insulated located 

within the proposed Noise Remedy Boundary.7  Assuming all units are deemed eligible for 

mitigation and actually participate, and a cost of $30,000 to $40,000 to sound insulate each 

unit,8 the total cost to implement this measure, not including the cost of a feasibility study,  

would be $34,710,000 to $46,280,000.    Actual costs may vary significantly depending 

upon the age, construction and condition of the building and individual units as well as the 

level of participation. 

Schedule:  This measure could be implemented following receipt of the FAA Record of 

Approval based on the availability of funding. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

programs or measures; although, this measure would be implemented within the modified 

Noise Remedy Boundary established in Section 6.1.1. 

                                       
7  Note that this figure differs from the count of impacted housing units located within the 65 DNL of 

the Future (2018) noise exposure contour reported in Chapter Four of this document.  
The estimated 897 units are those eligible units located within the proposed noise remedy 
boundary for this NCP Update.  This number also does not include units within the South ATZ that 
are eligible for voluntary acquisition per ongoing Measure M-11. 

8  Note: Estimated per unit cost is based on typical costs for similar mitigation programs at other 
U.S. airports.  Actual per unit cost could vary based on construction, age and condition of 
individual units. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-16 

 
Description:  Offer avigation easements to owners of individual lots on which mobile 

homes are located within the modified Noise Remedy Boundary. 
 

Background and Intent:   Per 14 CFR Part 150 land use compatibility guidelines, mobile 

homes are incompatible with aircraft noise levels at DNL 65 dBA or higher.  However, most 

mobile homes cannot be effectively sound insulated.   

 

Measure M-2d offered sales and relocation assistance to residents of mobile home parks 

that were acquired by the Port in an effort to remove incompatible structures within mobile 

home parks.  Most mobile homes cannot be effectively sound insulated.  This measure 

would provide avigation easements to owners of individual lots in return for removing the 

mobile home from the lot and/or providing air rights. There are approximately 62 mobile 

homes located on individual lots within the proposed noise remedy boundary. 

 

In accordance with the FAA’s Airport Improvement Program (AIP) Handbook (FAA Order 

5100.38C), projects that involve acquisition must conform to the provisions of the Uniform 

Relocation Assistance and Real Properties Acquisition Polices Act in effect at the time the 

land was acquired. 

 

Relationship to 2002 NCP:  This is a new measure. 
 

Land Use Compatibility Improvement:  This measure would potentially remove land 

uses that are incompatible with aircraft noise. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  The Port should identify eligible mobile homes and offer avigation easement to the 

property owners.  If feasible, the mobile homes should be removed.  If the mobile homes 

are removed, the Port may be responsible for relocation assistance to the residents of those 

mobile homes in accordance with FAA Order 5100.37B, Land Acquisition and Relocation 

Assistance for Airport Projects, and in Advisory Circular 150/5100-17, Land Acquisition and 

Relocation Assistance for Airport Improvement Program Assisted Projects.   

Most jurisdictions surrounding Sea-Tac Airport allow one accessory dwelling unit (ADU) or 

accessory living quarters (ALQ) on individual residential parcels.  Prior to initiation of this 

measure, the Port should work with the surrounding jurisdictions to ensure that zoning 

restrictions are in place to prevent the development of new mobile homes on existing 

parcels.  This could be accomplished by establishing an overlay zone which prevents the use 

of mobile homes as ADUs/ALQs on parcels within the Noise Remedy Boundary. 

Costs:  There are approximately 88 mobile homes located on individual lots within the 

proposed noise remedy boundary.  Assuming a 100 percent participation in the program 

with a $5,000 purchase price for the avigation easement, the total cost to implement this 

measure would be $440,000.  Actual costs would vary significantly depending upon levels of 

participation and actual consideration paid for the easement. 

Schedule:  This measure can be implemented following receipt of the FAA Record of 

Approval based on the availability of funding. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-16, Continued 

 
Effects on Other Programs/Measures:  This measure is not expected to impact other 

programs or measures; although, this measure would be implemented within the modified 

Noise Remedy Boundary established in Section 6.1.1. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-17 

 
Description:  Initiate a formal study to evaluate the noise levels at churches/places of 

worship located within the modified Noise Remedy Boundary for eligibility for sound 

insulation. 
 

Background and Intent:   This measure is intended to address potential noise impacts 

resulting from daytime (in particular Sunday morning) aircraft operations.  There are twelve 

churches located within the recommended Noise Remedy Boundary,9 (including St. 

Philomena Church, which has been previously sound insulated by the Port of Seattle).  

Under this measure, a formal study would be conducted to evaluate noise levels to 

determine eligible churches.   

 

In order to more accurately assess the impact of aircraft noise on churches, this study 

would focus on the aircraft events occurring during typical service hours.  The results of the 

analysis could lead to recommendation for the sound insulation of Grace Lutheran Church. 

The Airport Improvement Program (AIP) Handbook (FAA Order 5100.38c, Chapter 812(d)) 

states that churches, when recommended for sound insulation by an airport sponsor in an 

FAA-approved NCP are eligible for sound insulation.  The AIP Handbook further states that 

the sound insulation of churches should be evaluated on a case-by-case basis involving 

consultation with the FAA Airports Financial Assistance Division (APP-520) and the FAA 

Community and Environmental Needs Division (APP-600).  This consultation process and 

evaluation will take place prior to implementing sound insulation at a church/place of 

worship. 

 

Sound insulation consists of increasing the exterior-to-interior sound attenuation 

characteristics of a structure, i.e., reducing the level of noise intrusion from aircraft 

overflights and ground operations.  There are several basic ways in which this can be 

accomplished (e.g. acoustical windows, acoustical doors, ventilation systems, additional 

roof/wall insulation, etc.), and variations of each would occur on a structure-to-structure 

basis. 
 

Relationship to 2002 NCP:  This is a new measure. 
 

Land Use Compatibility Improvement:  This alternative has the potential to convert one 

church from an incompatible to a compatible use. 
 

Responsible Implementing Parties:  Port of Seattle 
 
  

                                       
9  Note that number of churches within the recommended Noise Remedy Boundary differs from the 

count of churches located within the 65 DNL of the Future (2018) noise exposure contour reported 
in Chapter Four of this document.   
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NOISE COMPATIBILITY PROGRAM MEASURE:  M-17, Continued 

 
Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  The Port should contact the potentially eligible churches to assess their interest and 

arrange to conduct a feasibility study if desired by church officials. 

Costs:  The cost for implementation of this alternative, which will be funded by the Port, 

would be approximately $30,000 to $40,000 to conduct the study.  Cost to sound insulate 

the church structures, if feasible, would be determined by the study. 

Schedule:  Implementation of this measure can begin following receipt of the FAA Record of 

Approval and the availability of funding. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

measures or programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  P-1 

 
Description:  Evaluate and Upgrade Noise Monitoring and Flight Tracking System. 
 

Background and Intent:   The Port has installed a noise and operations monitoring 

system that collects and stores flight data from the FAA’s automated radar terminal system, 

which enables staff to regularly monitor abatement procedures and investigate citizen 

inquiries.  In addition to this system, the Port also provides WebTrak, which allows the 

public to investigate flights via the Web.  The system includes 25 existing permanent noise 

monitors.  This alternative includes evaluating these permanent noise monitors and the 

central system hardware/software for potential replacement with newer equipment. 
 

Relationship to 2002 NCP:  This measure replaces completed measure A-4 
 

Land Use Compatibility Improvement:  This measure does not directly improve land use 

compatibility; rather, it provides the Port of Seattle with additional resources to monitor the 

effectiveness of noise abatement measures and respond to public inquiries about noise and 

airport operations. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  The Port of Seattle should continue to evaluate their existing noise monitoring and 

flight tracking system and replace/upgrade the equipment as needed. 

Costs:  Cost to upgrade the central system hardware/software and replace 25 permanent 

noise monitors at their existing sites is approximately $1.5 to $2 million.  If additional 

monitors are added or new sites are selected, the cost will be higher. 

Schedule:  The Port of Seattle can purchase and install new equipment following receipt of 

the FAA Record of Approval. 
 

Effects on Other Programs/Measures:  This measure is not expected to impact other 

measures or programs. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  P-2 

 
Description:  Periodically review and, if necessary, update the Noise Exposure Maps 

(NEMs) and the Noise Compatibility Program (NCP). 
 

Background and Intent:   The NEMs should be updated every five years or when there 

are significant changes in operating levels and patterns in accordance with the FAA’s 

guidelines for determining what constitutes a potentially significant increase in operations 

(1.5 dB DNL increase in the area impacted by 65+ DNL).   

 

The NCP should be updated every five years, or as necessary, to reflect any broader 

changes in the nature of aircraft noise surrounding the Airport.  Should any on-airport 

development, such as runway extensions or significant modifications to ground facilities, 

enlarge the area of incompatible use exposed to aircraft noise above 65 Day-Night Average 

Sound Level (DNL), the NCP should be updated prior to the implementation of those 

improvements.  A full update may not be required, but rather, a targeted assessment of the 

changes occasioned by specific development projects may suffice to bring the NCP to 

conformity and to qualify additional areas for NCP programs, if appropriate.   
 

Relationship to 2002 NCP:  This measure replaces approved Measure M-10. 
 

Land Use Compatibility Improvement:  This measure does not directly improve land use 

compatibility; rather, it provides for periodic review and update of the Noise Compatibility 

Program. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  

 Evaluate the need of NEM or NCP update based on conditions. 

 If appropriate, retain a qualified planning consultant to conduct the update(s). 

 Complete and publish the results, modifying or expanding NCP programmatic boundaries 

as appropriate at the time of update. 

Costs:   It is estimated that the NEM update could be accomplished for approximately 

$400,000 to $500,000.  An NEM/NCP could be updated at an estimated cost of $1,000,000 

(assuming only a minimal review of existing abatement measures is necessary).  Both 

updates are eligible for funding through FAA AIP grant monies at 80 percent FAA 

participation. 

Schedule:  NEM update in 2018, with NCP update as needed based on operational changes 

or airfield changes that affect aircraft operations. 
 

Effects on Other Programs/Measures:  Reviews all other programs and measures to 

assure their incorporation into the description of the noise condition at the airport. 
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NOISE COMPATIBILITY PROGRAM MEASURE:  P-3 

 
Description:  Continue to operate the Noise Office 
 

Background and Intent:   Measure A-5, which was adopted in the 1985 Part 150 Study, 

recommended establishing a noise abatement office to initiate, implement, and monitor the 

various abatement actions included in the NCP.  This measure recommends the continued 

operation of the Noise Office. 
 

Relationship to 2002 NCP:  This measure updates completed measure A-5.  
 

Land Use Compatibility Improvement:  This measure does not directly improve land use 

compatibility; although, it provides staff and resources to monitor the effectiveness of land 

use compatibility program measures and respond to public inquiries regarding noise and 

airport operations. 
 

Responsible Implementing Parties:  Port of Seattle 
 

Implementation Steps, Costs, and Phasing: 

FAA Requested Action: FAA approval of new measure. 

Steps:  The Port of Seattle should continue to operate the noise abatement office. 

Costs:  Minimal administrative costs 

Schedule:  This measure can continue uninterrupted. 
 

Effects on Other Programs/Measures:  The measure is not expected to impact other 

measures or existing programs. 
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6.1.1 RECOMMENDED NOISE REMEDY BOUNDARY 
 
This section describes the recommended modification to the existing Noise Remedy 
Boundary at Sea-Tac Airport.  This modified boundary roughly corresponds to the 

DNL 65 dBA of the Future (2018) NEM developed for this NCP update and defines 
the area within which implementation of all mitigation measures are recommended 

to occur.  
 
The Noise Remedy Boundary in place at Sea-Tac Airport is based on noise exposure 

contours developed for the 1985 Part 150 Study and reflected the then-projected 
noise levels for the year 2000.  This 2013 Part 150 Study update has developed 

noise exposure contours for Future (2018) conditions that are substantially smaller 
than those of previous years.  This reduction in the size of the noise contours is 
primarily the result of the phase-out of louder Stage 2 aircraft, ongoing abatement 

and program management measures and decreases in operations at the airport. 
 

As a result of the reduction in size of the noise exposure contours compared to 
previous years, this Study recommends the Noise Remedy Boundary be modified to 
reflect the DNL 65 dBA of the Future (2018) NCP noise exposure contour.  

The recommended modified Noise Remedy Boundary is a fixed boundary that 
follows physical and geographic features and is generally based on and expanded 

from the DNL 65 dBA of the Future (2018) NCP noise exposure contour.  Per FAA 
Order 5100.38, “…projects within DNL 65 dB may be expanded beyond the DNL 
65 dB contour to include a reasonable additional number of otherwise ineligible 

parcels contiguous to the project area, if necessary to achieve equity in the 
neighborhood.  Neighborhood or street boundary lines may help determine what is 

reasonable…”10 
 
Exhibit 6-1, Recommended Noise Remedy Boundary, illustrates the 

recommended modification to the Noise Remedy Boundary, accompanied by the 
location of the original Noise Remedy Boundary and the DNL 65 dBA of the Future 

(2018) Baseline noise exposure contour.   
 

The Port will make one final offer to eligible property owners outside of the modified 
Noise Remedy Boundary that have not participated in the program and continue the 
insulation program for those living within the modified Noise Remedy Boundary that 

have not yet participated in the program. All eligible homeowners outside of the 
modified Noise Remedy Boundary that request participation will be notified of a 

cutoff date to enter into the existing program prior to the FAA’s approval of the new 
NCP. 
 

The Port should also provide notice of this modification to the local jurisdictions and 
assist local jurisdictions with updating their comprehensive plans and zoning 

ordinances to reflect the modified Noise Remedy Boundary where applicable. 

  

                                       
10  U.S. Department of Transportation, Federal Aviation Administration, Order 5100.38C, Airport 

Improvement Program Handbook, Section 2, Noise Compatibility Projects, subsection 810(b), 
June 28, 2005. 
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6.2 NOISE COMPATIBILITY PROGRAM MAP 
 
Through previous Part 150 Studies, the Port has developed and implemented 

several abatement measures that minimize noise impacts as much as possible 
without placing undue restrictions on operations at Sea-Tac Airport.  This Part 150 
Study update reviewed these abatement measures and determined the currently 

implemented measures reduce noise to the fullest extent possible.  In addition, 
potential new abatement measures were assessed. 

 
No new or modified abatement measures are recommended with the exception of 
Measure A-18, which recommends the construction of a ground run-up enclosure to 

reduce noise from engine run-ups.  A preferred location for the proposed ground 
run-up enclosure has not yet been identified and is therefore not reflected in the 

Future (2018) NEM/NCP noise exposure contour. Implementation of the 2013 NCP 
would have a minimal effect on the DNL 65 dBA noise exposure contour.  Therefore, 
the Future (2018) NEM/NCP noise exposure contour is the same as the Future 

(2018) Baseline contour.   
 

Since there are no new or modified abatement measures that would affect the 
operating conditions at Sea-Tac other than potential use of a ground run-up 
enclosure (GRE) for engine testing operations, implementation of the recommended 

NCP measures would not have a noticeable effect on the DNL 65 dBA noise 
exposure contour compared to the Future (2018) Baseline noise exposure contour.  

Exhibit 6-2, Future (2018) NEM/NCP Noise Exposure Contour, constitutes 
the official NEM for the year 2018, and is reflective of implementation of all of the 

recommended abatement measures.   
 
Table 6-2, Future (2018) Noise Exposure Map/Noise Compatibility 

Program, presents the noise impacts for the Future (2018) NEM/NCP.  There are 
3,771 total housing units and an estimated 9,712 residents located within the 

65+ DNL of the Future (2018) NEM/NCP noise contour.  Of those 3,771 housing 
units, 2,473 units (2,293 single-family units; 108 two-, three-, or four-family units; 
and 72 condominiums) have received sound insulation, and therefore are not 

eligible for additional treatment.  Another 1,037 housing units are potentially 
eligible for sound insulation in this 2013 NCP update.  These include single-, two-, 

three-, or four-family units and condominiums that were previously eligible but the 
property owners have not responded to previous offers for sound insulation made 
by the Port, condominiums that were outside the 1998 70 DNL noise exposure 

contour, and approximately 729 apartments that were not previously eligible but 
are recommended to be sound insulated in this 2013 NCP update.11  The remaining 

261 housing units are not eligible for sound insulation because they were 
constructed after the date of a previously published noise contour or the structure 
cannot be effectively sound insulated.  There are no housing units located within 

the 70+ DNL of the Future (2018) NEM/NCP noise contour. 

                                       
11   Previously-approved Abatement Measure M-2c recommended sound insulation of condominiums 

that were within the 70 DNL of the 1998 noise exposure contour from the 2002 Part 150 Study 

update.  Measures M-14 and M-15 from this 2013 NCP update recommend that condominiums and 
apartments within the modified Noise Remedy Boundary be sound insulated based on the results 
of a pilot program and the availability of funding. 
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Table 6-2 
FUTURE (2018) NEM/NCP LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

HOUSING UNITS 

CITY OF BURIEN 

Sound Insulation Completed 

Single-Family  953 0 953 

Two-, Three-, or Four-Family Unit 72 10 72 

Condominium 56 0 56 

Apartment 0 0 0 

Mobile Home 0 0 0 

Potentially eligible but not sound insulated     

Single-Family  57 0 57 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 36 0 36 

Apartment 234 0 234 

Mobile Home 0 0 0 

Not Eligible 

Single-Family  43 0 43 

Two-, Three-, or Four-Family Unit 4 0 4 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 31 0 31 

CITY OF DES MOINES 

Sound Insulation Completed 

Single-Family  568 0 568 

Two-, Three-, or Four-Family Unit 26 0 26 

Condominium 16 0 16 

Apartment 0 0 0 

Mobile Home 0 0 0 

Potentially eligible but not sound insulated     

Single-Family  32 0 32 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 129 0 129 

Apartment 463 0 463 

Mobile Home 0 0 0 

Not Eligible 

Single-Family  84 0 84 

Two-, Three-, or Four-Family Unit 4 0 4 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 4 0 4 
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Table 6-2, Continued 
FUTURE (2018) NEM/NCP LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

HOUSING UNITS 

CITY OF SEATAC 

Sound Insulation Completed 

Single-Family  648 0 648 

Two-, Three-, or Four-Family Unit 8 0 8 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Potentially eligible but not sound insulated     

Single-Family  48 0 48 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 32 0 32 

Mobile Home 0 0 0 

Not Eligible 

Single-Family  57 0 57 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 32 0 32 

KING COUNTY 

Sound Insulation Completed 

Single-Family  124 0 124 

Two-, Three-, or Four-Family Unit 2 0 2 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Potentially eligible but not sound insulated     

Single-Family  6 0 6 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 0 0 0 

Not Eligible 

Single-Family  0 0 0 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 2 0 2 
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Table 6-2, Continued 
FUTURE (2018) NEM/NCP LAND USE INCOMPATIBILITIES 

Seattle-Tacoma International Airport 
 

MITIGATION STATUS / LAND USE 

NOISE CONTOUR BAND 

DNL 65 - 70 

dBA 

DNL 70+ 

dBA 

DNL 65+ 

dBA 

HOUSING UNITS 

TOTAL - ALL JURISDICTIONS 

Sound Insulation Completed 

Single-Family  2,293 0 2,293 

Two-, Three-, or Four-Family Unit 108 0 108 

Condominium 72 0 72 

Apartment 0 0 0 

Mobile Home 0 0 0 

Potentially eligible but not sound insulated     

Single-Family  143 0 143 

Two-, Three-, or Four-Family Unit 0 0 0 

Condominium 165 0 165 

Apartment 729 0 729 

Mobile Home 0 0 0 

Not Eligible 

Single-Family  184 0 184 

Two-, Three-, or Four-Family Unit 8 0 8 

Condominium 0 0 0 

Apartment 0 0 0 

Mobile Home 69 0 69 

TOTAL HOUSING UNITS 3,771 0 3,771 

ESTIMATED POPULATION 

TOTAL ESTIMATED POPULATION 9,712 0 9,712 

NOISE-SENSITIVE PUBLIC FACILITIES 

Schools 2 0 2 

Churches / Places of Worship 6 0 6 

Libraries 1 0 1 

Hospitals 0 0 0 

Nursing Homes 0 0 0 
 

Notes: Housing units that were previously not eligible for sound insulation include units that were 

constructed after the date of a previously published noise contour or units in which the 
structure cannot be effectively sound insulated. 

 Estimated population based on average household size by U.S. Census tract data. 
 Eligibility for mitigation programs will be determined as program implementation moves 

forward. 

Sources:  King County Geographic Information System data; Port of Seattle Noise Remedy Program records; U.S. 
Census Bureau; Landrum & Brown analysis, 2013. 
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There are two schools, Mt. Rainier High School and St. Philomena Primary School 
(both of which have been sound insulated by the Port), located within the 65+ DNL 

of the Future (2018) NEM/NCP noise contour.  There are six places of worship:  
The Apostolic Bible Church, Boulevard Park Presbyterian, First Baptist Church, 

Lifepoint Foursquare Church, Primera Iglesia Bautista, and St. Philomena Church 
(of which St. Philomena Church has been sound insulated by the Port).  There is 
one library, Boulevard Public Library, located within the 65+ DNL of the Future 

(2018) NEM/NCP noise contour.  There are no hospitals, or nursing homes located 
within the 65+ DNL of the Future (2018) Baseline noise contour.  There are no 

housing units or noise-sensitive public facilities located within the 70+ DNL of the 
Future (2018) Baseline noise contour. 
 

6.3 NOISE COMPATIBILITY PROGRAM COSTS 
 
The Port, supplemented by funding from the FAA, would incur the direct costs 
associated with the recommended NCP measures.  The majority of the costs are 

associated with sound insulation of eligible housing uses within the recommended 
Noise Remedy Boundary.  Table 6-2 above provided the number of housing units 

located within the DNL 65 dBA of the Future (2018) NEM/NCP noise exposure 
contour.  However, as noted in the table, some of these housing units have already 
received sound insulation and others are ineligible for sound insulation.  

Furthermore, the Port has committed to mitigate eligible housing units in the 
vicinity of the DNL 65 dBA of the Future (2018) NEM/NCP noise exposure contour 

that are within the recommended Noise Remedy Boundary.   The estimated number 
of eligible housing units within the recommended Noise Remedy Boundary is 

included in Table 6-3, Potentially Eligible Housing Units within the 
Recommended Noise Remedy Boundary.  
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Table 6-3 
POTENTIALLY ELIGIBLE HOUSING UNITS AND ESTIMATED POPULATION 

WITHIN THE RECOMMENDED NOISE REMEDY BOUNDARY. 
Seattle-Tacoma International Airport 

 

LAND USE 
OUTSIDE 

SOUTH ATZ 

INSIDE 

SOUTH ATZ 

TOTAL 
HOUSING 

UNITS 

ESTIMATED 

POPULATION 

Burien 

Single-Family 85 0 85 226 

Two-, Three-, or Four-Family Unit 0 0 0 0 

Condominium 36 0 36 89 

Apartment 234 0 234 587 

Subtotal 355 0 355 901 

Des Moines 

Single-Family 45 0 45 111 

Two-, Three-, or Four-Family Unit 0 0 0 0 

Condominium 239 0 239 579 

Apartment 770 0 770 1,887 

Subtotal 1,054 0 1,054 2,577 

SeaTac 

Single-Family 53 3 56 154 

Two-, Three-, or Four-Family Unit 0 0 0 0 

Condominium 0 0 0 0 

Apartment 5 27 32 86 

Subtotal 58 30 88 240 

King County 

Single-Family 10 0 10 25 

Two-, Three-, or Four-Family Unit 0 0 0 0 

Condominium 45 0 45 111 

Apartment 148 0 148 366 

Subtotal 203 0 203 501 

Total - All Jurisdictions 

Single-Family 193 3 196 515 

Two-, Three-, or Four-Family Unit 0 0 0 0 

Condominium 320 0 320 779 

Apartment 1,157 27 1,184 2,926 

Grand Total 1,670 30 1,700 4,220 
 

Notes: Estimated population based on average household size by U.S. Census tract data. 
 Eligibility for mitigation programs will be determined as program implementation moves 

forward. 
Sources:  King County Geographic Information System data; Port of Seattle Noise Remedy Program records; U.S. 

Census Bureau; Landrum & Brown analysis, 2013. 
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Costs for completion of the program have been estimated in 2012 dollars and are 
presented in Table 6-4, Noise Compatibility Program Implementation Costs.  

These cost estimates are based on the consultant team’s preliminary assessment 
and are subject to change once the measures are further evaluated prior to 

implementation.  These costs include one-time expenditures plus additional annual 
costs for administrative, operational, and maintenance costs.  The Port carries the 
vast majority of responsibility for the costs of the program measures.  

The Port-funded mitigation actions recommended for implementation are eligible; 
however, for Federal matching funds amounting to approximately 80 percent of the 

total program cost.   
 
The costs of each individual measure are detailed earlier in this chapter.  The total 

estimated cost for all NCP recommendations, which includes the continuation of 
some program measures from the 2002 NCP Update, is between $87,225,000 and 

$106,635,000 plus additional operational, maintenance, and administrative costs.  
Note that this cost includes completion of the residential sound insulation program. 
Completion of the single family sound insulation program was also an element of 

the July 3, 1997 Record of Decision (ROD) for the Master Plan Update for the 
inclusion of the new third runway.12  This cost estimate assumes 100 percent 

participation in the Noise Remedy Program by eligible property owners.  This cost 
estimate does not include additional site preparation work which may be required 

for construction of a hush house (see Measure A-18), depending upon the site 
selected.  This cost estimate does not include funding that has already been 
committed to sound insulate schools within the Highline School District in the 

vicinity of Sea-Tac Airport and the Highline Community College Campus, for which 
funding has been previously committed through a Memorandum of Agreement 

between the FAA, the Port and the District. 
 

                                       
12  United States Department of Transportation, Federal Aviation Administration, Record of Decision 

for the Master Plan Update Development Actions SEA-TAC International Airport, Seattle, 
Washington, July 3, 1997. 
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Table 6-4 
NOISE COMPATIBILITY PROGRAM IMPLEMENTATION COSTS 

Seattle-Tacoma International Airport 
 

TYPE OF MEASURE 
DIRECT COST TO 

AIRPORT 

DIRECT COST 

TO LOCAL 

GOVERNMENT 

DIRECT COST TO 

USERS 

ABATEMENT MEASURES 

Construction of a ground 
run-up enclosure 

$6,000,000 plus 
additional site 

preparation and 
operational and 

maintenance costs 

None 

Operating costs to use 
the ground run-up 
enclosure will be 

primarily a function of 
distance to taxi to and 

from the facility.  The 
final location is not yet 

known; therefore, 
operating costs cannot 

be estimated.  However, 
it is not anticipated that 
operating costs will be 

increased significantly at 
any of the locations. 

- Other measures Administrative costs Minimal Minimal 

Subtotal 

$6,000,000 (not 
including GRE site 

preparation and 
operational costs) 

plus other 
administrative costs 

Minimal Minimal 

MITIGATION MEASURES 
Sound insulate eligible 
single-family housing units 
(including installation of 
central air conditioning for 
sound insulation of eligible 

homes that have not 
previously been sound 
insulated) 

$16,405,000 to 
$18,335,000 

None None 

Formal Study to Evaluate 
Noise Levels at eligible 
churches/places of worship 

$30,000 to $40,000 None None 

Sound insulate eligible 
owner-occupied multi-
family units 
(condominiums)  

$16,640,000 to 
$21,440,000 

None None 

Conduct feasibility study to 
sound insulate eligible 
tenant-occupied multi-
family units (apartments)  

$1,100,000 None None 

Sound insulate eligible 
tenant-occupied multi-

family units (apartments)  

$34,710,000 to 
$46,280,000 

None None 
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Table 6-4, Continued 
NOISE COMPATIBILITY PROGRAM IMPLEMENTATION COSTS 

Seattle-Tacoma International Airport 
 

TYPE OF MEASURE 
DIRECT COST TO 

AIRPORT 

DIRECT COST 

TO LOCAL 

GOVERNMENT 

DIRECT COST TO 

USERS 

MITIGATION MEASURES (CONTINUED FROM PREVIOUS PAGE) 
Purchase avigation 
easements for individual 
mobile homes 

$440,000  Loss of tax base None 

South ATZ Acquisition $10,000,000 Loss of tax base None 

Other Land Use 
Management Measures 

Administrative costs 

Minimal 

administrative 
costs 

None 

Subtotal 
$79,325,000 to 

$97,655,000 plus 
administrative costs 

Minimal 
administrative 

costs; loss of tax 
base 

None 

PROGRAM MANAGEMENT MEASURES 
Evaluate and Expand Noise 
Monitoring and Flight 

Tracking System 

$1,500,000 to 
$2,000,000 

None None 

Update NEM or NEM/NCP       

- Update NEM ONLY $400,000 to $500,000 

None None Or   

- Update NEM AND NCP $1,000,000  

Subtotal 
$1,900,000 to 

$3,000,000 plus 
administrative costs 

None None 

TOTAL – ALL MEASURES 

TOTAL –  
ALL MEASURES 

$87,225,000 to 
$106,635,000  

plus other 
administrative, 

operational, and 

maintenance costs 

Minimal 
administrative 

costs; loss of tax 
base 

Minimal 

 

Notes: Total cost for remedial land use mitigation measures assumes 100 percent participation in 
program by eligible property owners. 

 Total cost for remedial land use mitigation measures excludes housing units that were 

constructed after October 1, 1998, which are considered ineligible for mitigation per FAA 
guidelines. 

 Costs for Measure M-2a does not include sound insulation of previously eligible units outside 
the recommended Noise Remedy Boundary in which the Port has committed to sound 
insulate per the 2002 NCP. 

 Cost to conduct a feasibility study to sound insulate eligible tenant-occupied multi-family 

units (apartments) assumes the implementation of a pilot project to conduct sound 
attenuation testing and sound insulate selected units to determine appropriate program 
methods. 

 All costs are in 2013 dollars 

Source: Landrum & Brown, 2013 based on data provided by the Port of Seattle and King County and other 
comparable mitigation programs at other U.S. airports. 
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6.4 NOISE COMPATIBILITY PROGRAM IMPLEMENTATION 
 
As shown in Table 6-1 the existing abatement measures A-1, A-3, A-6, A-10, A-15, 

and A-16, and existing mitigation measures M-2a, M-2b, M-5, M-6, M-7, M-11, and 
M-12 are from the previously approved 2002 Part 150 NCP and can continue 
uninterrupted.  The recommended abatement measures A-18 and A-19 will require 

FAA approval to become part of the NCP.  Measure A-18 will also require an 
environmental analysis per the National Environmental Policy Act (NEPA) prior to 

FAA implementation and will be subject to Safety Risk Management provisions as 
outlined in FAA Order 5200.11.   
 

The implementation of the recommended mitigation measures M-14, M-15, M-16, 
and M-17 will require FAA approval to become part of the NCP.  New mitigation 

measures that are implemented using Federal funding will be required to undergo 
an analysis per NEPA prior to implementation.  Land use include property 
acquisition must adhere to the provisions of the Uniform Relocation Assistance and 

Real Properties Acquisition Polices Act. 
 

Recommended Program Management Measure P-1 can be implemented at the 
discretion of the Port; however, this measure will require FAA approval of the NCP 
in order to be eligible for Federal funding.  It is anticipated that the FAA will issue a 

Record of Approval.  Recommended Measure P-2 includes periodic review of the 
NEMs and NCP and can be implemented as needed. Recommended Measure P-3 is 

an administrative action and can be implemented at the discretion of the Port.   
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CHAPTER SEVEN 
CONSULTATION 

 

Seattle-Tacoma International Airport’s (Sea-Tac Airport) 14 Code of Federal 
Regulations (CFR) Part 150 Study Update involved an extensive public consultation 
and involvement process, with several of the components far exceeding the 

requirements of the regulation.  This inclusive tone was set by the Port of Seattle 
(Port) from the very beginning by preparing a Public Involvement Plan prior to the 

initiation of planning efforts on the study.  The elements of the public consultation 
and involvement process included: 

 Technical Review Committee 

 Public Workshops 

 Community Meetings 

 Port of Seattle Commission Meetings 

 Newsletters 

 Website 

 Technical Document 

 Public Hearing 

 
The Public Involvement Plan is found in Appendix A, Public Involvement Plan.  
The following is a brief description of the activities conducted in each of those 

categories. 
 

TECHNICAL REVIEW COMMITTEE 
 

The public involvement process began with the establishment of the Technical 
Review Committee (TRC).  Composition of the TRC was developed to include 
representatives of the Planning Departments from six communities immediately 

surrounding the Airport, airline representatives, King County International 
Airport/Boeing Field, Puget Sound Regional Council, Washington State Department 

of Transportation Aviation, and the Federal Aviation Administration (FAA), as well 
as Sea-Tac Airport staff.  Members of the TRC are listed in Appendix B, Technical 
Review Committee.  The TRC committee met eight times during the planning 

process.  Copies of presentations and summaries of the TRC meetings are included 
in Appendix B. 

 
One of the major components of the Part 150 Study is the evaluation of reasonable 
alternatives, both land use and operational/facility alternatives, to reduce noise 

impacts and achieve greater land use compatibility.  Alternatives were developed 
based on several factors, including: 

 14 CFR Part 150 requirements, 

 Input from the public during Public Information Workshops, 
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 Input from neighboring communities via the Highline Forum, 

 Input from the Technical Review Committee members, 

 Input from Port noise management office staff, and  

 Consultant recommendations. 

 
Numerous alternative and sub alternatives were considered, including alternatives 
that modified existing measures.  The alternatives that were considered during the 

Study are described in Chapter Five, Alternatives.  The recommendations that 
resulted from this alternatives analysis are included in Chapter Six, Noise 

Compatibility Program. 
 

PUBLIC WORKSHOPS 
 
Five Public Workshops were held during the Study where members of the public 

were able to interact directly with Port and consulting staff on their noise-related 
concerns.  At all Public Workshops, members of the public were afforded the 

opportunity to participate in discussions about the information, provide written 
comments, have their questions answered, and take away printed materials on the 
items being discussed.  Handouts, copies of the presentations, and comments 

received at the Public Information Workshops are provided in Appendix C, Public 
Workshops.  Public input from these workshops was influential in prioritizing 

issues during the Study. 
 
The public workshops took place in public schools near Sea-Tac Airport or at the 

Airport itself, and were advertised in local newspapers, on the Study’s website, 
through the Ports email distribution system “Constant Contact”, as well as in the 

Port’s periodic Airmail newsletter mailed to approximately 33,000 households in the 
airport communities.  The fifth Public Information Workshop was held concurrently 
with a Public Hearing as described later in this chapter. 

 

COMMUNITY MEETINGS 
 
In addition to the scheduled workshops, Port staff and consultants attended 

numerous community and civic meetings to provide updates on the Study progress 
and explain the Study findings and recommendations.  These meetings were 
attended by citizens, elected officials, civic groups, and community organizations, 

and were organized at appropriate times throughout the Study to present the Study 
findings to date.  These community meetings included the Highline Forum, a group 

comprised of elected representatives from the neighboring communities which have 
expressed continued interest in the Study process, as well as special presentations 
at Council meetings and a school board meeting.  Minutes of related Highline Forum 

Meetings may be found in Appendix D, Highline Forum. 
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NEWSLETTERS 
 
Five issues of the Port’s airport community newsletter, Air Mail, were distributed 
during the Study to update airport neighbors about the evaluation process and its 

progress toward completion.  Every public workshop and the Public Hearing were 
announced in the newsletter.  Copies of each newsletter are reproduced in 

Appendix L, Newsletters. 
 

WEBSITE 
 
Early during the Study, a website was created to provide broad access to schedules, 

technical data, and other pertinent information.  Among the items posted on the 
website were: 

 General information introducing the Study and its purpose 

 Frequently Asked Questions and Answers 

 Public Involvement Plan 

 Workshop presentations and summaries 

 Technical Review Committee presentations and minutes 

 Minutes of Highline Forum meetings called to discuss the Study 

 Notices of public workshops 

 Glossary of terms 

 Link for the public to provide comments 

 Draft 14 CFR Part 150 document 

 
The website can be accessed at the following address: 
http://www.airportsites.net/SEA-Part150/.   

 

LIMITED-ENGLISH SPEAKING OUTREACH  
 
Throughout this Part 150 Study update, limited-English speaking outreach was 

conducted, including: 

 Public Workshop announcements were published online in multiple languages 
(English, Cambodian, Spanish, Somali, and Vietnamese;  

 Upon request, interpretive services for written and oral communication were 
available at the Public Workshops with interpreters available for four 

languages (Cambodian, Spanish, Somali, and Vietnamese);  

 A dedicated language line was established that allows speakers in four 
languages (Cambodian, Spanish, Somali, and Vietnamese) to call and leave a 

message in their own language and receive a return call from someone who 
speaks one of the four identified languages; 

 Flyers were distributed to places or organizations that have contact with 
limited-English speakers; 

http://www.airportsites.net/SEA-Part150/
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 The Part 150 Study website can be converted into other languages; and 

 Responses to the outreach program were continually monitored to determine 

if any additional efforts were warranted. 
 

TECHNICAL DOCUMENT 
 

A Part 150 Noise Compatibility Study document (Part 150 Document) was prepared 
to document the technical analysis prepared during this study and to present the 
recommendations included in the updated Noise Compatibility Program (NCP).  

The Draft Part 150 Noise Compatibility Study document was published for public 
review prior to the Public Hearing described below.  Newspaper notices were 

published announcing the availability of the document.  The Draft Part 150 
Document was made available at the following locations for review through May 30, 
2013.  

 

Locations for Draft Part 150 Document Review 

Boulevard Park Library 

12015 Roseberg Avenue South  
Seattle, WA 98168 

Seattle Public Library (Main Branch) 

1000 4th Avenue 
Seattle, WA  98104 

Burien Library 
400 Southwest 152nd Street 
Burien, WA 98166 

South Park Library  
8604 8th Avenue South 
Seattle, WA 98108 

Des Moines Library 
21620 11th Avenue South 

Des Moines, WA 98198 

Valley View Library 
17850 Military Road South 

SeaTac, WA 98188 

Federal Way Regional Library 

34200 1st Way South  
Federal Way, WA 98003 

Vashon Library (temporary location) 

17707 100th Avenue SW 
Vashon Island, WA  98070 

Foster Library  
4060 South 144th Street 
Tukwila, WA 98168 

White Center Library  
11220 16th Avenue Southwest 
Seattle, WA 98146 

Kent Library 
212 2nd Avenue North 

Kent, WA 98032 

Woodmont Library 
26809 Pacific Highway South 

Des Moines, WA 98198 

Port of Seattle Headquarters 

Pier 69 
2711 Alaskan Way  

Seattle, WA 98121 

Seattle-Tacoma International Airport 

Mezzanine Level 
17801 International Blvd. 

Seattle, WA 98158  

Federal Aviation Administration 

Seattle Airports District Office 
1601 Lind Avenue, S.W., Suite 250 
Renton, WA 98057 

Seattle-Tacoma International Airport 

Part 150 Study Website: 
http://www.airportsites.net/SEA-
part150/draft.htm 
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PUBLIC HEARING 
 
A Public Hearing was held on May 15, 2013, at Cedarhurst Elementary from 6:00 
P.M. to 8:00 P.M. to hear and record public testimony regarding the 

recommendations of the updated NCP for Sea-Tac Airport.  A court reporter was 
available to take verbal comments and written comment forms were available for 

recording written comments about the recommendations.  All written and oral 
comments, along with responses to those comments are included in this Final Part 
150 Document and all comments will be kept on file with the FAA.   

 
An open house style Public Information Workshop was held concurrently with the 

Public Hearing in nearby space to allow the participants to discuss elements of the 
Study with Airport staff and project consultants prior to their testimony.  The open 
house format consisted of display boards indicating the recommendations, the 

Existing and Future Noise Exposure Maps (NEM), and specific NCP elements.  
Additional information regarding the Public Hearing is included in Appendix E, 

Public Hearing. 
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