
 
 

 
 

 

  
 

 
 
 

 
  

 
 
 

 
  

  
  

  

 
 

   
 
 

  
 

 
 

 

  
    

 
  

  
 

   
    

      
  
 

 
   

  
  
 

    
 
     

   
 

 
 

  
 

   
   

 
   

   
  

 
  

 

Western-Pacific Region 300 Ala Moana Blvd, Room 7-128 U.S Department Airports District Office Honolulu, HI 96813 of Transportation MAIL: Box 50244 
Honolulu, HI 96850-0001 Federal Aviation Telephone: (808) 312-6028 

Administration 

March 31, 2023 

Mr. Edwin H. Sniffen 
Director of Transportation 
State of Hawaii Department of Transportation 
869 Punchbowl Street 
Honolulu, HI 96813-5097 

Dear Mr. Sniffen: 

Lihue Airport 
Acceptance of Noise Exposure Maps 

This letter is to notify you that the Federal Aviation Administration (FAA) has evaluated 
and accepted the Noise Exposure Maps dated February 2023 and supporting 
documentation for the Lihue Airport. In accordance with Section 103(a)(1) of the 
Aviation Safety and Noise Abatement Act of 1979 (the Act), as amended, we have 
determined that: 

1. Exhibit NEM-1, The 2019 Existing Condition Noise Exposure Map noise 
contours and supporting documentation meet the requirements for the current Noise 
Exposure Map as of the date of submission as set forth in Title 14, Code of Federal 
Regulations (CFR), Part 150, Airport Noise Compatibility Planning, Section 150.21, and 
are accordingly accepted under this Part. 

2. The projected 2027 aircraft operations, Exhibit NEM-2, the 2027 (Forecast) 
Noise Expsoure Map noise contours and supporting documentation are accepted as the 
description of the future conditions as set forth in Part 150, and are accordingly accepted 
under this Part. 

FAA's acceptance of the Noise Exposure Maps is limited to the determination that the 
maps were developed in accordance with the procedures contained in Appendix A of 
Part 150.  Such acceptance does not constitute approval of your data, information, or 
plans. 

The FAA will publish a notice in the Federal Register announcing the acceptance of the 
Noise Exposure Maps for Lihue Airport.  The FAA's acceptance of these Noise 
Exposure Maps under Part 150 in no way approves or endorses a Noise Compatibility 
Program, potential related federal funding of projects identified in such a program, or 
any related operating restrictions at the subject airport.  
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Should any questions arise concerning the precise relationship of specific properties to 
Noise Exposure Contours depicted on the Noise Exposure Maps Update, you should 
note that the FAA will not be involved in any way in the determination of relative 
locations of specific properties with regard to the depicted noise contours, or in 
interpreting the maps to resolve questions concerning, for example, which properties 
should be covered by the provision of Section 107 of the Act.  These functions are 
inseparable from the ultimate land use control and planning responsibilities of local 
government.  These local responsibilities are not changed in any way under Part 150 or 
through FAA's acceptance of your Noise Exposure Maps Update.  Therefore, the 
responsibility for the detailed overlaying of noise contours onto the maps depicting 
properties on the surface rests exclusively with you the airport operator, or those public 
agencies and planning agencies with which consultation is required under Section 103 of 
the Act.  The FAA relies on the certification by you under 150.21 of 14 CFR Part 150, 
that the statutorily required consultation has been accomplished. 

Your notice of this determination, and the availability of the Noise Exposure Maps, 
which when published at least three (3) times in a newspaper of general circulation in 
the county where the affected properties are located, will satisfy the requirements of 
Section 107 of the Act.  A sample publication announcement has been enclosed for your 
use.  

Your attention is called to the requirements of Section 150.21 (d) of Part 150, involving 
the prompt preparation and submission of revisions to these maps, if any actual or 
proposed change in the operation of the subject airport might create any substantial, new 
noncompatible land use in any areas depicted on the maps. 

Thank you for your continued interest in Noise Compatibility Planning. 

Sincerely, 

Gordon K. Wong 
Manager, Honolulu Airports District Office 

Enclosure 

cc: 
HDOT-A (with enclosure) 
APP-400; AWP-610 (without enclosure) 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

AMENDMENT TO THE NOISE EXPOSURE MAP UPDATE REPORT 
The Title 14 Code of Federal Regulations Part 150, Airport Noise Compatibility Planning, Noise Exposure Map (NEM) 
Update for Lihue Airport (NEM Update Report) was originally submitted to the Federal Aviation Administration (FAA) 
on June 16, 2022. The FAA has conducted a formal review and provided comments to the NEM Update Report. In 
response to the FAA’s comments, the NEMs have been amended, and the Sponsor’s Certification has subsequently 
been updated. This NEM Update Report includes updated content in response to FAA’s formal review comments. 
Appendix F includes the FAA’s formal review comments and responses to those comments. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

SPONSOR’S CERTIFICATION 
The Noise Exposure Maps and accompanying documentation for the Noise Exposure Maps for Lihue Airport, 
including the description of consultation and opportunity for public involvement, submitted in accordance with 
Title 14 Code of Federal Regulations Part 150, Airport Noise Compatibility Planning, are hereby certified as true and 
complete to the best of my knowledge and belief under penalty of 18 US Code 1001. It is hereby certified that 
adequate opportunity has been afforded to interested persons to submit views, data, and comments concerning 
the correctness and adequacy of the Noise Exposure Maps and descriptions of forecast aircraft operations. 

Feb 6, 2023 

Edwin H. Sniffen Date 
Director of Transportation 
State of Hawaii 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

1. INTRODUCTION 

This report documents the methodology, data, and results used to prepare the Title 14 Code of Federal Regulations 
(CFR) Part 150, Airport Noise Compatibility Planning, Noise Exposure Map (NEM) Update study (Part 150 NEM 
Update study or the Study) for Lihue Airport (LIH or the Airport). The update process requires a reasonable 
representation of the existing condition and forecast conditions; the forecast year should be at least five years from 
the date of submittal of the NEMs to the FAA.1 

The impacts of the Coronavirus Disease 2019 (COVID-19) pandemic affected operations in 2020 and 2021. The 
Study timeline was also affected as traveling and face-to-face meetings were significantly reduced. The Study was 
submitted to the FAA in 2022, with forecast conditions for 2027 and using the year 2019 to represent the existing 
conditions. Section 1.3.1.1 further explains the use of 2019, rather than 2021 or 2022, to represent existing 
conditions. 

1.1 TITLE 14 CODE OF FEDERAL REGULATIONS PART 150 
14 CFR Part 150 sets forth the regulations and guidelines for airport sponsors to undertake airport noise 
compatibility planning. The 14 CFR Part 150 regulations were promulgated by the FAA pursuant to the Aviation 
Safety and Noise Abatement Act of 1979 (ASNA), Public Law 96-193, which required the establishment of a single 
methodology for measuring aircraft noise (noise), determining noise exposure, and identifying land uses that are 
normally compatible with various levels of noise exposure. Under ASNA, airport operators can voluntarily submit 
NEMs and noise compatibility programs (NCPs) to the FAA for review and acceptance. The two required NEMs 
provide information on the existing and forecast areas of various levels of annual average noise exposure 
surrounding an airport. The NCP provides measures intended to mitigate the impacts of the significant noise 
exposure on residential areas near an airport and to restrict the introduction of new incompatible land uses into 
locations exposed to significant noise levels.  

Through 14 CFR Part 150, the FAA established regulations to govern the technical aspects of aircraft noise analysis 
and the public participation process for airport sponsors to prepare airport NCPs. As previously noted, the 14 CFR 
Part 150 program is a voluntary program; it provides flexibility for an airport sponsor to choose to prepare an NEM 
only. This is often done in cases such as LIH, where complete 14 CFR Part 150 studies, including an NCP, have been 
developed in the past. 

1.2 BACKGROUND 
The State of Hawaii, Department of Transportation – Airports Division (DOT-A) completed the last 14 CFR Part 150 
NEM and NCP Study for LIH in 1989. The FAA accepted the NEMs in May 1990 and approved the NCP in 
January 1992. DOT-A decided to update the NEMs to reflect current and forecast operations, changes in the aircraft 
used by operators, and changes to the airfield, such as the runway safety area (RSA) improvements described in the 
Lihue Airport Runway 3-21 Runway Safety Area Improvements Final Environmental Assessment (EA).2 

1 14 CFR 150.21. 
2 US Department of Transportation, Federal; Aviation Administration, Lihue Airport Runway 3-21 Runway Safety Area Improvements Final 

Environmental Assessment, March 2018. 
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1.3 STUDY APPROACH 
This section describes the approach to developing the updated NEMs for LIH. The NEM component of a 14 CFR 
Part 150 study presents aircraft noise exposure contours (contours) that provide a reasonable representation of the 
existing condition and forecast conditions at least five years from the date of submittal of the NEMs to the FAA. A 
noise contour is a line on a map that represents equal levels of noise exposure. The methodology, noise metric, 
and land use data applied to develop the NEMs are described in the following subsections. 

1.3.1 METHODOLOGY 
14 CFR Part 150 requires the use of standard methodologies and metrics for analyzing and describing noise. The 
standard methodology begins with the noise model. The FAA requires that NEMs are developed using an approved 
noise model. The noise levels computed for the Study were prepared using Version 3d of the FAA’s Aviation 
Environmental Design Tool (AEDT), which is the FAA-approved model for determining aircraft noise exposure 
around airports. At the time the Study started, AEDT Version 3d was the most current. The AEDT was developed 
under the guidance of the FAA and is the only model generally approved by the FAA for use in 14 CFR Part 150 
studies. The noise pattern calculated by the AEDT for an airport is a function of several factors, including the 
definition of the airfield (runways/helipads), the number of aircraft operations during the period evaluated 
(operations), the types of aircraft flown (fleet mix), the time of day when aircraft are flown, the way aircraft are flown 
(performance), the frequency of runway landing and takeoff (runway use), and the routes followed to and from the 
runways (noise model tracks). Substantial variations in any one of these factors, when extended over a long period 
of time, may cause marked changes to the noise pattern. The following subsections summarize the data used to 
develop the NEMs. 

1.3.1 . 1 EXISTING CONDITION 

The first step is to develop the NEM that depicts existing noise exposure and land uses in the vicinity of an airport. 
The data collection and preliminary analysis for the Study were initiated in mid-2020, using data for the previous 
calendar year—2019. Since the most recently complete calendar year at the time the Study started was 2019, the 
data-gathering effort focused on 2019. 

Following the onset of the COVID-19 pandemic in March 2020, operations decreased substantially at LIH. The 
decrease in operations is assumed to be temporary, similar to the sudden declines in aviation activity caused by 
prior shocks to the economy and aviation industry, such as the September 11, 2001 terrorist attacks. The post– 
COVID-19 pandemic growth in operations is expected to occur at a higher rate than normal over the short-term as 
the aviation system recovers. The 2020 FAA Terminal Area Forecast (TAF)3 released in May 2021 focuses on the 
forecast recovery from the COVID-19 pandemic. The FAA forecast a 13 percent compound annual growth rate 
(CAGR)4 between 2020 and 2025 at LIH, a high growth rate compared to typical historical growth rates. The 2021 
TAF released by the FAA in March 2022 indicates a similar high short-term growth rate at LIH as the aviation system 
recovers to 2019 levels between 2021 and 2024. Based on the FAA’s TAF, recovery is expected to occur within the 
next four years.  

Due to the temporary nature of the effects from the COVID-19 pandemic and the potential for substantial growth 
to pre–COVID-19 pandemic levels between 2021 and 2025, it was determined that 2019, rather than 2021 or 2022, 
remains a reasonable representation of the existing condition for the NEM Update land use compatibility analysis. 

3 US Department of Transportation, Federal Aviation Administration, 2020 Terminal Area Forecast, May 2021. 
4 The CAGR represents the annual growth rate experienced over a specified period of time. 
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This approach of applying a different year to represent the existing condition has also been applied when short-term 
conditions, such as a runway closure, occur at an airport during a given year. A runway closure impacts runway 
usage, flight track use, and potentially operations levels. If a runway closure occurred for a long period of time in a 
year, then the year is determined not to be a reasonable representation of existing conditions; therefore, a prior 
year is considered. Use of 2019 data to represent the existing condition follows the same logic. Therefore, DOT-A 
concluded that 2019 serves as a reasonable representation of the existing condition. A request to consider 2019 as 
a reasonable representation of existing conditions was sent to the FAA in December 2021. In their response on 
January 21, 2022, the FAA concurred with the use of 2019 to represent existing conditions for the Part 150 NEM 
Update study (see Appendix B.1). 

The following describe the data used for each noise model input: 

▪ Airfield: The primary source for the runway dimensions is the current FAA-approved Airport Layout Plan (ALP).5 

▪ Operation counts: LIH airport traffic control tower (ATCT) counts by user category provided in the FAA’s 
Distributed Operations Network (OPSNET) were used to derive a representative average annual day (AAD) level 
of operations. The AAD total count was divided by 2 to derive an operation count for arrivals and departures. 

▪ Time of day: Air carrier published flight schedules, US Department of Transportation (US DOT) T-100 data, and 
the FAA’s Distributed OPSNET for 2019 were used for scheduled service time-of-day distributions. There were 
no data related to time-of-day available for unscheduled operations (general aviation, military, and air tour); 
therefore, the time-of-day distributions reported in the FAA’s Distributed OPSNET report for 2019 served as the 
primary source, with some refinements to helicopter day/night distributions based on the 1989 Lihue Airport 
14 CFR Part 150 NEM and NCP and the 2008 Lihue Airport 14 CFR Part 150 NCP Update reports. Consultation 
with DOT-A and LIH ATCT confirmed the time-of-day distributions for unscheduled operations developed from 
the listed sources reasonably represent the 2019 existing condition. The data and information were used to 
develop a day/night proportion by user category to distribute total operations by user category by time of day. 

▪ Fleet mix: Air carrier published flight schedules were used to identify commercial aircraft service by aircraft 
type. The FAA’s Traffic Flow Management System Counts (TFMSC) data for 2019 and based aircraft were used 
to develop a representative AAD fleet mix for unscheduled operations. An internet survey was conducted 
related to air tour operators to refine the fleet mix for air tour operations, including helicopters. Consultation 
with DOT-A and LIH ATCT confirmed the unscheduled aircraft-type assumptions reasonably represent the 2019 
existing condition. The data was used to develop a fleet mix proportion by user category to distribute total 
operations by user category by aircraft type. 

▪ Flight tracks: Radar track data that would typically be used to develop modeled flight tracks were not available; 
therefore, the generalized noise model tracks representing routes for fixed-wing and helicopter aircraft were 
developed based on previous noise model assessments and input from the LIH ATCT. 

▪ Runway use: Runway use was based on a wind analysis using National Oceanic and Atmospheric Administration 
(NOAA) data from January 1, 2009, to December 31, 2018, at LIH and was compared to previous 14 CFR Part 150 
assessments and the Lihue Airport Runway 3-21 Runway Safety Area Improvements Final EA to confirm the wind 
analysis results were reasonable. Consultation with DOT-A and LIH ATCT confirmed the runway-use 
assumptions reasonably represent the 2019 existing condition. The Study assumes a continuation of the current 
informal Preferential Runway Use Program: 

5 State of Hawaii, Department of Transportation – Airports Division, Conditional Airport Layout Plan Approval, October 2020. 
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— Runways 3, 17, and 35 are the noise abatement departure runways for large (over 12,500 pounds gross 
weight) propeller and jet-powered aircraft. Upon departure from these three runways, the noise abatement 
procedure is to climb and initiate turns toward the ocean (if practicable) following liftoff. 

— Runways 17, 21, and 35 are the noise abatement arrival runways for large (over 12,500 pounds gross weight) 
propeller and jet-powered aircraft. All noise abatement approaches to these runways are from a seaward 
direction. 

— Runway 3-21 is the preferred noise abatement runway for local general aviation operations. Military training 
operations using military aircraft based on Oahu are the primary training operations conducted on 
Runway 17-35. 

▪ Aircraft performance: To model aircraft performance and arrival and departure noise, the AEDT provides 
standard aircraft performance data. The standard AEDT performance profiles were used. The AEDT accounts 
for the departure weight of fixed-wing aircraft when modeling performance based on how far the destination 
is from an airport and the associated fuel required for the trip. The ranges are broken into stage lengths. 
Departure stage lengths for fixed-wing aircraft departures were assigned based on the great circle distance 
from LIH to the destination. 

Refer to Chapter 2 for more information on the data inputs for the 2019 existing condition AEDT model. 

1.3.1 .2 FORECAST CONDITIONS 

The 2027 Forecast Conditions NEM depicts noise exposure levels anticipated for at least five years from the date 
the Part 150 NEM Update is submitted to the FAA (forecast conditions) for review, which is 2022. The 2027 Forecast 
Conditions NEM was developed using forecast aircraft activity at LIH for 2027, as derived from the Lihue Airport 
Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts report (the Master Plan Forecast Report) 
that was approved by the FAA on September 30, 2020.6 Comparison to both the 2020 TAF and 2021 TAF indicate 
that the Lihue Airport Master Plan and Noise Exposure Map Update – Aviation Activity Forecast operation levels for 
2027 are within 10 percent of the FAA TAF. Details of the forecast and FAA approval letter can be found in 
Appendix B. The following describe the data used for the 2027 forecast conditions: 

▪ Airfield: The departure end location of Runway 3 and the displaced landing thresholds for Runway 3 and 
Runway 21 were changed to reflect the runway safety area improvements as presented in the Lihue Airport 
Runway 3-21 Runway Safety Area Improvements Final EA. The future dimensions were based on the current 
FAA-approved ALP depicting future conditions.7 

▪ Operation counts: Based on the FAA-approved Lihue Airport Master Plan Forecast (Master Plan Forecast), the 
AAD total count was divided by 2 to derive an operation count for arrivals and departures. 

▪ Time of day: Scheduled operations were based on a forecast flight schedule developed for the Lihue Airport 
Master Plan Update (Master Plan Update) that includes time of day. For unscheduled operations, the 2019 
time-of-day distributions were held constant for 2027. The time of day for 2027 scheduled service is different 
compared to 2019 based on scheduled flight adjustments based on forecast analysis. 

▪ Fleet mix: The forecast fleet mix for scheduled operations was developed based on the published airline aircraft 
orders and forecast aircraft sizes needed to accommodate passenger demand. The unscheduled operations 

6 US Department of Transportation, Federal Aviation Administration, Aviation Forecast Approval-Lihue Master Plan, September 30, 2020. 
7 State of Hawaii, Department of Transportation – Airports Division, Conditional Airport Layout Plan Approval, October 2020. 
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fleet mix was based on the 2019 aircraft types. The percentage use of unscheduled operations aircraft types for 
2019 was maintained for 2027. 

▪ Flight tracks: Changes to the flight tracks are not expected in the forecast year; therefore, definition and use of 
noise model tracks from the 2019 existing condition AEDT model were applied. 

▪ Runway use: Changes to runway use are not expected in the forecast year; therefore, definition and use of 
noise model tracks from the 2019 existing condition AEDT model were applied. 

▪ Aircraft performance: Standard performance profiles were used, and departure stage lengths for fixed-wing 
aircraft departures were assigned based on great-circle distance from LIH to the expected destinations. Markets 
identified in the forecast were accounted for in the 2027 departure stage length assessment. 

Refer to Chapter 2 for more information on the data inputs for the 2027 forecast conditions AEDT model. 

The LIH aviation activity forecasts prepared for the Master Plan Update and Part 150 NEM Update study were 
completed in March 2020, at the beginning of the COVID-19 pandemic. The uncertainties documented in Master 
Plan Forecast Report (refer to Appendix B) related to the severity and duration of the contraction in aviation activity 
resulting from the COVID-19 pandemic remain pertinent. While the United States has shown signs of recovery, 
other countries and economies in the world remain affected by widespread infections and slower vaccination rates. 

In the FAA’s 2020 TAF, the FAA noted the following: “There is uncertainty associated with the forecasts because of 
the uncertainty regarding the path of the [COVID-19] pandemic and its economic impacts. Particular attention was 
spent on forecasting the near-term recovery back to 2019 activity.” According to the FAA and as noted earlier, the 
forecast demand for passengers and aircraft operations documented in the Master Plan Forecast Report will be 
delayed by approximately four years (with LIH reaching 2019 levels in 2025). A comparison between the Master 
Plan Forecast and the FAA’s 2020 TAF for the years between 2025 and 2027 indicates that the Master Plan Forecast 
is within 10 percent of the FAA’s 2020 TAF and therefore within the FAA’s variance criteria considered to be 
consistent with the TAF.8 Table 1.3-1 lists the total annual operations for LIH as stated in the Master Plan Forecast 
and the FAA’s TAF, as well as the variance between the two forecasts. 

TABLE 1 .3-1 LIHUE AIRPORT MASTER PLAN FORECAST AND FEDERAL AVIATION ADMINISTRATION 
2020 TERMINAL AREA FORECAST COMPARISON 

YEAR MASTER PLAN FORECAST FAA 2020 TAF VARIANCE (%) 

2025 143,020 132,270 8 

2026 144,198 136,168 6 

2027 145,378 138,792 5 

NOTES: 
FAA – Federal Aviation Administration 
TAF – Terminal Area Forecast 
SOURCES: Ricondo & Associates, Inc., Lihue Airport Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, March 2020; US Department of 

Transportation, Federal Aviation Administration, 2020 Terminal Area Forecast, May 2021. 

US Department of Transportation, Federal Aviation Administration, 
https://www.faa.gov/airports/planning_capacity/media/approval_local_forecasts_2008.pdf (accessed October 11, 2021). 
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The number of aircraft operations reported in the Master Plan Forecast for 2027 was used to develop the operations 
levels for the 2027 forecast conditions and have the potential to be higher than what might actually occur post– 
COVID-19 pandemic recovery. However, the Master Plan Forecast 2027 operations are not more than 10 percent 
higher than the number of operations reported in the FAA’s TAF for 2027. Due to the difficulty in determining the 
forecast impacts caused by the COVID-19 pandemic, it is uncertain as to what year the forecast operation levels will 
occur; however, based on both forecasts, it is reasonable to assume the Master Plan Forecast operation levels for 
2027 represent operation levels at least five years from the year when the Study is submitted to the FAA for review. 
Therefore, the calculated noise exposure for 2027 represents conditions at least five years in the future. 

1.3.2 NOISE METRICS 
The FAA has stipulated that NEMs prepared under 14 CFR Part 150 be based on the annual day-night average sound 
level (DNL) noise metric. This metric was developed under the auspices of the US Environmental Protection Agency 
(EPA); it embodies extensive information regarding the physical description of transportation noise as related to 
human annoyance in residential areas. 

DNL represents average noise levels over a 24-hour period, which are expressed in A-weighted decibels (dBA),9 a 
sound pressure level metric that emphasizes sound at the frequency range over which the human ear is most 
sensitive. In the calculation of DNL, sound events occurring during the nighttime hours (10:00 p.m. to 7:00 a.m.) are 
increased by a 10-decibel weighting to represent the increased sensitivity of people to noise that occurs at night 
and the lower ambient noise levels during those hours. Aircraft DNL values represent the cumulative effects of all 
aircraft operations occurring during an average 24-hour period, referred to as the AAD, derived from aircraft 
operations data for an entire calendar year. The noise exposure contours depicted on NEMs are lines connecting 
points of equal noise level; for the Part 150 NEM Update study, the FAA-required levels are DNL 65 dBA, DNL 
70 dBA, and DNL 75 dBA. Airport sponsors can opt to show noise contours at lower levels, but these must be 
differentiated from the levels required by the FAA if they have not been adopted as a planning standard by the local 
communities. The Part 150 NEM Update study includes noise contours for the DNL 55 dBA and DNL 60 dBA levels 
to assess the State of Hawaii’s (State’s) land use compatibility guidelines, as described in Section 1.3.4. 

1.3.3 FEDERAL AVIATION ADMINISTRATION AIRCRAFT NOISE AND LAND USE 
COMPATIBILITY 

To understand the relationship between land uses and noise exposure associated with arriving and departing flights 
at an airport, 14 CFR Part 150 requires that land uses in the airport environs be reviewed. This includes delineation 
of land uses within the DNL contours and the identification of noise-sensitive uses that may be incompatible with 
the various levels of noise exposure.  

Guidelines regarding the compatibility of land uses within various DNL contour intervals are specified in Appendix A 
of 14 CFR Part 150 (Table 1, “Land Use Compatibility with Yearly Day-Night Average Sound Level”). These guidelines 
are consistent with land use guidelines developed by other federal agencies, such as the US EPA and the US 
Department of Housing and Urban Development (HUD) and will be used in the Part 150 NEM Update study. The 
guidelines are provided in Table A.2-2 of Appendix A of this document. 

9 US Department of Transportation, Federal Aviation Administration, 
https://www.faa.gov/regulations_policies/policy_guidance/noise/glossary/ (accessed August 30, 2021). In studying the impact of airport 
noise on humans, decibels on the "A" weighted scale (dBA) are often used. This scale most closely approximates the relative loudness of 
sounds in the air as perceived by the human ear. 
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The FAA has determined that the major land uses listed in Table A.2-2 of Appendix A are normally compatible with 
aircraft noise less than DNL 65 dBA. Therefore, when evaluating land use compatibility, attention is focused on uses 
exposed to DNL 65 dBA and higher. As shown in Table A.2-2, the noise-sensitive land uses initially considered as 
incompatible can be compatible if noise attenuation is designed or retro-fitted into the building’s structure to meet 
the noise level reductions (NLRs). These noise-sensitive land uses include residential, mobile home parks, transient 
lodging, schools, outdoor music venues, hospitals, nursing homes, places of worship,10 auditoriums, and concert 
halls. 

Commercial, manufacturing, and recreational land (parks, amusement parks, zoos, etc.) are generally less sensitive 
to noise and are considered compatible within noise levels up to DNL 70 dBA without noise attenuation and up to 
DNL 80 dBA with appropriate levels of noise attenuation. 

Noise-sensitive areas within calculated levels of DNL 65 dBA and higher are not necessarily confirmed as being 
incompatible or eligible for mitigation; rather, these land use designations are initially considered incompatible and 
require further investigation. Factors that influence compatibility and/or eligibility for compatibility may include 
previous sound reduction treatments, current interior noise levels, structure condition, ambient and self-generated 
noise levels, whether a given use is considered temporary or permanent, and the timeframe within which a given 
structure was constructed.11 

1.3.4 STATE LAND USE COMPATIBILITY GUIDELINES 
DOT-A considers other noise compatibility and noise standards in addition to the FAA’s aircraft and noise land use 
compatibility standards due to the outdoor lifestyle of the people and because most of Hawaii’s residential 
structures are naturally ventilated. In accordance with 14 CFR Part 150 Section A150.101(d), the local aircraft noise 
land-use compatibly standards are based on local requirements and determinations associated with the local needs 
and values that dictate further delineation of compatibility. Application of local guidelines is also consistent with 
the 14 CFR Part 150 Table 1 – Land Use Compatibility* With Yearly Day-Night Average Sound Levels asterisk note 
which states: 

“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.” 

The outdoor-to-indoor sound reduction of these residential structures is moderately low (9 dBA), thus the exterior 
noise level of DNL 65 dBA does not eradicate all the risks of adverse noise impacts. The other noise compatibility 
standards are summarized as follows: 

▪ US EPA 550/9-74-004 recommends that an exterior noise level of DNL 55 dBA is considered as “Unconditionally 
Acceptable or Near-Zero Risk.” 

10 Places of worship represents facilities similar to “churches” as indicated in Table A.2-2 of Appendix A. 
11 On March 27, 1998, the FAA issued a policy on 14 CFR Part 150 airport noise compatibility programs that limits approval of remedial 

mitigation measures, e.g., soundproofing, property acquisitions, and relocation, to land uses that were in place as of October 1, 1998, unless 
an airport sponsor can demonstrate that DNL contours were not published prior to that date. New non-compatible uses resulting from 
airport expansion may be eligible for consideration. 
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▪ American National Standards Institute (ANSI) S3.23-1980 recommends “to incorporate the lower 
outdoor-to-indoor NLR characteristics of naturally ventilated structures and provide additional weight to 
extensive outdoor land uses.” 

▪ Federal Housing Authority / HUD and the US Department of Veterans Affairs acknowledge that noise levels 
between DNL 55 dBA and DNL 65 dBA have an adverse impact on communities. However, due to the cost and 
feasibility to enforce the DNL 55 dBA, the DNL 65 dBA has been selected as the regulatory standard. 

As a result of reviewing all available noise compatibility standards, DOT-A established a compromise between the 
near-zero risk level of DNL 55 dBA and the significant risk level of DNL 65 dBA for naturally ventilated structures. 
DOT-A established stringent local land use compatibility guidelines and recommended that an aircraft noise limit 
of DNL 60 dBA should be used as a planning level for noise-sensitive land uses involving naturally ventilated 
structures, such as residential and public use (e.g., schools, libraries, places of worship, clinics, and meeting rooms).  
The State land use compatibility guidelines were taken from State of Hawaii statutes and the previous 14 CFR 

12 13,14Part 150 NEM AND NCP reports published by DOT-A and are summarized in Table A.2-3 of Appendix A. 

The 1989 Lihue Airport 14 CFR Part 150 NEM and NCP Study noted that DOT-A consulted with the FAA to determine 
if the noise mitigation measures in areas subject to noise levels between DNL 60 dBA to DNL 65 dBA would be 
eligible for federal funding under the Part 150 NCP. According to the FAA’s Honolulu District Office, the 
recommended noise mitigation measures are subject to specific case-by-case review for federal funding requests. 

For the Part 150 NEM Update study, both the FAA guidelines and State recommended land use guidelines have 
been used to identify compatible and incompatible land uses. 

Table 1.3-2 summarizes the general deviations of the State recommended land use guidelines from the FAA land 
use compatibility guidelines. 

1.3.5 SUPPLEMENTAL INFORMATION 
The DNL 55 dBA noise contour is presented as supplemental information for stakeholders, as they consider the 
noise environment around the Airport and support the DOT-A noise land use policy. The 1989 Lihue Airport 14 CFR 
Part 150 NEM and NCP Study recommended application of DNL 55 dBA and higher to notify buyers of potential 
aircraft noise impacts.15 The pursuit of this requirement was approved by the FAA in review of the 1989 Lihue Airport 
14 CFR Part 150 NEM and NCP Study.16 However, there is no codified State or local law that specifies this 
requirement. Session Laws of Hawaii (SLH) 1987, Act 208 (mentioned in the 1989 Lihue Airport 14 CFR Part 150 
NEM and NCP Study) refers only to real property and Hawaii Revised Statutes (HRS) 508D-15 refers to residential 

12 Hawaii Revised Statutes 205-2, Districting and Classification of Lands. 
13 State of Hawaii Department of Transportation – Airports Division, Lihue Airport Noise Compatibility Program: Volume I -– Noise Exposure 

Map Report and Volume II -– Noise Compatibility Program Report, 1989. 
14 State of Hawaii Department of Transportation – Airports Division, Hilo International Airport FAR Part 150 Noise Exposure Map Update, 

April 2013. 
15 State of Hawaii Department of Transportation – Airports Division, Lihue Airport Noise Compatibility Program: Volume I – Noise Exposure Map 

Report, May 1989, pp. 31, 258, and 264. 
16 US Department of Transportation, Federal Aviation Administration, Record of Approval Letter, February 1992. 
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17,18real property. As a result, the DNL 55 dBA noise contour and number of residential units located within the noise 
contour is provided for State of Hawaii informational purposes only. 

TABLE 1 .3-2 SUMMARY OF DEVIATIONS OF THE STATE OF HAWAI I , DEPARTMENT OF 
TRANSPORTATION – AIRPORTS DIV ISION RECOMMENDED LAND USE GUIDELINES FROM 
THE FAA LAND USE GUIDELINES 

DOT A RECOMMENDED GUIDELINES 
Land Use Category Recommendations 
Residential land use category is delineated into low density and high density. 
Additional land use categories included under recreation: professional/resort sport facilities, locations of media events, extensive natural 
wildlife, and recreation areas. 
Noise Level and Noise Level Reduction (NLR) Recommendations 
Criteria of yearly DNL ranges in DOT-A recommended guidelines are below DNL 60 dBA to DNL 85 dBA in lieu of below DNL 65 dBA to 
over DNL 85 dBA in FAA guidelines. 
NLR should achieve interior levels of DNL 45 dBA or less into building codes and be considered in individual approvals. Normal local 
construction can be expected to provide an average NLR of approximately 9 dBA. 
NLR requirements should be evaluated and not be based solely upon the exterior DNL exposure level for schools, indoor auditoriums, 
concert halls, studios without outdoor sets, broadcasting, and production facilities. 
No indication of dBA measurement to achieve required NLR for the design and construction of buildings where the public is received, 
office areas, noise-sensitive areas, or where the normal noise level is low. 

NOTES: 
DNL – Day-Night Average Sound Level 
dBA – A-Weighted Decibels 
NLR – Noise Level Reduction 
SOURCES: Hawaii Revised Statutes 205-2, Districting and Classification of Lands; State of Hawaii Department of Transportation – Airports Division, Hilo International 

Airport FAR Part 150 Noise Exposure Map Update, April 2013; State of Hawaii Department of Transportation – Airports Division, Lihue Airport Noise Compatibility 
Plan, Volume 1, Noise Exposure Map Report, May 1989; Ricondo & Associates, October 2021. 

17 Hawaii State Legislature, https://www.capitol.hawaii.gov/slh/Years/SLH1987/Volume1/SLH1987_Act208.pdf (accessed November 29, 2021). 
18 Kawaoka, Lynette, Planner, State of Hawaii Department of Transportation – Airports Division, “State Disclosure for 60 and 55 DNL Contours,” 

email to Ricondo & Associates, Inc. Staff, November 23, 2021. 
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2. DATA PREPARATION AND NOISE MODELING 

The data required for the preparation of NEMs under 14 CFR Part 150 includes basemaps, land use, zoning, 
dwellings, population, and airport/aircraft operational and procedural data. The following subsections describe 
each data set used to model the aircraft noise and compute the impacts of aircraft operations at LIH. 

2.1 BASEMAPPING 
For existing zoning and land use, noise model tracks, and NEMs, a 2019 orthoimage19 was used as the base. 
Additionally, primary roadways20 and census county division boundaries21 are added to provide geographic 
reference. The basemap also depicts the existing airport property boundary as well as the future airport property 
boundary and future airport easements for reference. Future airport property will avoid the Lihue Refuse Transfer 
Station, located directly north of existing Airport property, and future airport easements will include areas necessary 
for transportation access. The basemap extent is within the Puhi-Hanamaulu Census County Division Boundary and 
the Lihue Census County Division Boundary. The County of Kauai has jurisdiction over land uses around the Airport; 
however, the county boundary lines are not shown on the basemap because the county comprises the entire island. 
The subsequent section details existing and future airfield configurations. 

2.2 AIRFIELD 
The following subsections describe the configuration of the major airfield components at LIH. 

2.2.1 EXISTING AIRFIELD 
Exhibit 2.2-1 depicts the location of the existing runways, taxiways, and helipads. 

2.2.1. 1 RUNWAYS 

LIH has two runways: 

▪ Runway 3-21: oriented in a northeast–southwest direction 

▪ Runway 17-35: oriented in a north–south direction 

Table 2.2-1 presents additional information regarding the existing runways at LIH based on the FAA-approved ALP. 
Runway 3-21 is 6,500-feet long and 150-feet wide. There is a 205-foot displaced threshold at the Runway 21 end. 
The Runway 3 end elevation is approximately 153 feet above mean sea level (MSL), and the Runway 21 end elevation 
is approximately 80 feet above MSL. Runway 17-35 is 6,500-feet long and 150-feet wide. The Runway 17 end 
elevation is approximately 92 feet above MSL, and the Runway 35 end elevation is approximately 92 feet above 
MSL.  

19 Woolpert, August 2019. 
20 US Census Bureau, 2021, https://www.census.gov/cgi-bin/geo/shapefiles/index.php?year=2021&layergroup=Roads 

(accessed September 15, 2021). 
21 State of Hawaii, 2020, https://geoportal.hawaii.gov/datasets/HiStateGIS::2020-census-county-divisions-districts/about 

(accessed October 19, 2021). 
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TABLE 2 .2-1 RUNW AY CHARACTERIST ICS – 2019 EXISTING CONDITION 

DESCRIPTION 
RUNWAY 

3 21 17 35 

        

 

      

        

 
 

    
    
    
     
    
      
     

    
    

    
     

    
       

     
       

       
     

     
 

 
    

      
      

  
 

      
   

 
           

      
  

 
 
 

 
 

 
 

  
 

 
 

 
 

 
 

  
   

 
 

  
  
   
   
  

   
   

   
    

   
    
     

    
   

   
         

           

Runway Length (feet) 6,500 6,500 
Runway Width (feet) 150 150 
Runway Surface Type Asphalt Asphalt 
Runway Surface Treatment Grooved Grooved 
Runway Pavement Strength by PCN 75/F/A/W/T 75/F/A/W/T 
Runway Pavement Strength 

Single-Wheel (pounds) 75,000 75,000 
Double-Wheel (pounds) 200,000 175,000 
Double Tandem (pounds) 350,000 250,000 
Dual Double Tandem (pounds) 730,000 630,000 

Runway Lighting MIRL HIRL 
Runway End Elevation (feet) 152.5 80.4 91.5 91.5 
Effective Gradient -1.11% 1.11% 0.00% -0.00% 
Displaced Threshold (feet) None 205 None None 
Declared Distances (feet) 

Takeoff Run Available (TORA) 6,500 6,500 6,500 6,500 
Takeoff Distance Available (TODA) 6,500 6,500 6,500 6,500 
Accelerate-Stop Distance Available 6,500 6,500 6,500 6,500 
(ASDA) 
Landing Distance Available (LDA) 6,500 6,295 6,500 6,500 

Navigational Aids Visual RNAV (GPS), RNAV RNAV (GPS) LOC, GS, RNAV (GPS), 
(RNP), VOR/DME, RNAV (RNP), VOR, 

TACAN TACAN 
Visual Aids PAPI, REIL, LDIN PAPI, REIL PAPI, REIL PAPI, MALSR 
Runway Design Code (RDC) C/IV/VIS C/IV/5000 C/IV/5000 C/IV/2400 
Approach Reference Code (APRC) D/V/VIS D/IV/5000 D/IV/5000 D/IV/2400 

D/IV/VIS D/V/5000 D/V/5000 D/V/2400 
Departure Reference Code (DPRC) D/IV D/IV D/IV D/IV 

D/V D/V D/V D/V 

NOTES: 
A refers to high strength subgrade for flexible pavement. 
F refers to flexible pavement. 
W refers to no tire pressure limit. 
T refers to PCN value obtained by a technical evaluation. 
GS – Glideslope 
HIRL – High Intensity Runway Lights 
LDIN – Lead-in Lights 
LOC – Localizer 
PAPI – Precision Approach Path Indicator 
PCN – Pavement Classification Number 
MALSR – Medium-Intensity Approach Lighting System with Runway Alignment Indicator Lights 
MIRL – Medium Intensity Runway Lights 
REIL – Runway End Identifier Lights 
RNAV (GPS) – Area Navigation – Global Positioning System 
RNAV (RNP) – Area Navigation – Required Navigation Performance 
TACAN – Tactical Air Navigation System 
VIS – Visual 
VOR/DME – Very High Frequency Omnidirectional Range with Distance Measuring Equipment 
SOURCES: State of Hawaii, Department of Transportation – Airports Division, Conditional Airport Layout Plan Approval October 2020; State of Hawaii, Department of 

Transportation – Airports Division, Airport Layout Plan Narrative Report, August 2019; Ricondo & Associates, Inc., December 2021. 
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2.2.1.2 TAXIWAYS 

As shown on Exhibit 2.2-1, a series of taxiways connects the two runways to the passenger terminal complex, air 
cargo aprons, fixed base operator facilities, and general aviation areas. Full-length taxiways run parallel to the two 
runways.  Taxiway A and Taxiway B move aircraft parallel to Runways 3-21 and 17-35, respectively, when departing 
aircraft position for takeoff, or when arriving aircraft taxi to their gates after arrival. Individual connector taxiways 
connect the parallel taxiways to the runways.  Taxiway D connects Taxiway A with Taxiway B. 

2.2.1.3 HELIPORT 

The heliport at LIH is located adjacent to Ahukini Road, northeast of the passenger terminal complex. Helicopter 
tour companies use the heliport for conducting operations to and from the Airport. There are three helipads located 
along the western edge of the heliport, 20 concrete helicopter passenger loading/unloading apron pads 
(1,600 square feet each) in the ramp area, and a grassed-surface taxi lane. The area where helicopters operate 
encompasses approximately 335,550 square feet. One helipad in the middle of the three helipads was modeled in 
the AEDT due to the proximity of the three helipads to each other. 

2.2.2 FUTURE AIRFIELD 
Exhibit 2.2-2 depicts the future airfield configuration with the runway improvements described in the Lihue Airport 
Runway 3-21 Runway Safety Area Improvements Final EA (March 2018) and on the FAA-approved ALP. Table 2.2-2 
presents additional information regarding the future airfield configuration at LIH, as expected in 2027. 

2.2.2.1 RUNWAYS 

The RSA improvements to Runway 3-21 will increase the overall paved runway length by 855 feet, from 6,500 feet 
to 7,355 feet. The RSA improvements will not result in any changes to the runway capability or the types or 
percentages of aircraft that will use the runway. The primary components of the RSA improvements that affect 
operations and associated aircraft noise are summarized as follows: 

▪ The departure end of Runway 3 shifts 855 feet to the southwest. The landing threshold will remain in the same 
location, resulting in an 855-foot displaced threshold for landings on Runway 3. This shift of the departure end 
of Runway 3 will allow aircraft to take off from the new runway end, 855 feet southwest of where aircraft take 
off under the existing condition. 

▪ The existing Runway 21 landing displaced threshold will move 250 feet farther from the runway end, increasing 
the current displacement of 205 feet to 455 feet from the end of runway pavement (excludes blast pad 
pavement). This provides the 600 feet of the 1,000 feet standard for the RSA at the end of Runway 21. 

▪ Construction, installation, relocation, and/or upgrade of various navigational and visual aids include, but are not 
limited to, runway end identifier lights (REILs), precision approach path indicators (PAPIs), runway threshold and 
edge lights, and taxiway edge lighting, signage, and associated utility lines. This equipment is necessary to 
ensure the safety of air navigation for aircraft operations at the Airport. 

Based on review of the Lihue Airport Runway 3-21 Runway Safety Area Improvements Final EA, the RSA 
improvements to Runway 3-21 are not expected to cause a change in the type of aircraft and number of operations; 
therefore, the 2027 forecast conditions assumes the same type of operations with or without the RSA improvements. 
No changes are planned for Runway 17-35. 

2.2.2.2 TAXIWAY 

The Runway 3-21 RSA improvements will include a taxiway extension (Taxiway N) to the relocated departure end of 
Runway 3. 
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TABLE 2 .2-2 RUNWAY CHARACTERIST ICS – 2027 FORECAST CONDITIONS 

DESCRIPTION 

RUNWAY 

3 21 17 35 

        

 

      

        

 

 

    
    
    
     
    
      
     

    
    

    
     

    
       

     
       

       
     

     
 

 
    

      
      

  
 

      
   

 
           

      
  

 
 
 

 
 

 
 

  
 

 
 

 
 

 
 

  
  
   
   
  

   
   

   
    

   
    

      
   

   
   

   
                

         

Runway Length (feet) 7,355 6,500 
Runway Width (feet) 150 150 
Runway Surface Type Asphalt Asphalt 
Runway Surface Treatment TBD Grooved 
Runway Pavement Strength by PCN TBD TBD 
Runway Pavement Strength 

Single-Wheel (pounds) 75,000 75,000 
Double-Wheel (pounds) 200,000 175,000 
Double Tandem (pounds) 350,000 250,000 
Dual Double Tandem (pounds) 730,000 630,000 

Runway Lighting MIRL HIRL 
Runway End Elevation (feet) 159.34 80.4 91.5 91.5 
Effective Gradient -1.07% 1.07% TBD TBD 
Displaced Threshold (feet) 855 455 None None 
Declared Distances (feet) 

Takeoff Run Available (TORA) 7,355 6,500 6,500 6,500 
Takeoff Distance Available (TODA) 7,355 6,500 6,500 6,500 
Accelerate-Stop Distance Available 6,500 6,750 6,500 6,500 
(ASDA) 
Landing Distance Available (LDA) 5,645 6,295 6,500 6,500 

Navigational Aids Visual RNAV (GPS), RNAV RNAV (GPS) LOC, GS, RNAV (GPS), 
(RNP), VOR/DME, RNAV (RNP), VOR, 

TACAN TACAN 
Visual Aids PAPI, REIL, LDIN PAPI, REIL PAPI, REIL PAPI, MALSR 
Runway Design Code (RDC) C/IV/VIS C/IV/5000 C/IV/5000 C/IV/2400 
Approach Reference Code (APRC) D/V/VIS D/IV/5000 D/IV/5000 D/IV/2400 

D/IV/VIS D/V/5000 D/V/5000 D/V/2400 
Departure Reference Code (DPRC) D/IV D/IV D/IV D/IV 

D/V D/V D/V D/V 

NOTES: 
GS – Glideslope 
HIRL – High Intensity Runway Lights 
LDIN – Lead-in Lights 
LOC – Localizer 
PAPI – Precision Approach Path Indicator 
PCN – Pavement Classification Number 
MALSR – Medium-Intensity Approach Lighting System with Runway Alignment Indicator Lights 
MIRL – Medium Intensity Runway Lights 
REIL – Runway End Identifier Lights 
RNAV (GPS) – Area Navigation – Global Positioning System 
RNAV (RNP) – Area Navigation – Required Navigation Performance 
TACAN – Tactical Air Navigation System 
TBD – To Be Determined 
VIS – Visual 
VOR/DME – Very High Frequency Omnidirectional Range with Distance Measuring Equipment 
SOURCES: State of Hawaii, Department of Transportation – Airports Division, Conditional Airport Layout Plan Approval, October 2020; State of Hawaii, Department of 

Transportation – Airports Division, Airport Layout Plan Narrative Report, August 2019; Ricondo & Associates, Inc., December 2021. 
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2.3 TERRAIN DATA 
Terrain data provide the elevation of the ground surrounding an airport and on-airport property. The AEDT uses 
the US Geological Survey (USGS) terrain data to adjust the ground level under the flight paths and thereby determine 
the vertical distance between the aircraft and a “receiver” on the ground. This distance affects the assumptions 
about how noise propagates over the ground. The digital elevation models were downloaded from the USGS and 
imported into the AEDT model. 

2.4 WEATHER DATA 
The AEDT accounts for temperature, relative humidity, air pressure, and headwind as part of its noise calculation 
process. Temperature, relative humidity, and air pressure affect noise attenuation as noise travels from the source 
to the receiver. AEDT also uses other weather components such as, the wind magnitude to account for the effects 
on aircraft performance. Airport-specific weather data derived from the NOAA Global Summary of the Day (GSOD) 
data in the AEDT program database was used for acoustic modeling to provide annual average weather conditions 
for LIH. For noise modeling, the 10-year average (2011 to 2020) weather data at the Airport were selected as shown 
in Table 2.4-1. The same 10-year average values were used for the 2027 forecast conditions as well. 

TABLE 2 .4-1 LIHUE WEATHER DETAILS 

COMPONENT 
10 YEAR AVERAGE 

(2011 2020) 
Temperature (°F) 75.75 
Sea Level Pressure (millibars) 1,016.94 
Relative Humidity (%) 77.07 
Dew Point (°F) 68.03 
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Wind Speed (Knots) 11.09 

SOURCES: US Department of Transportation, Federal Aviation Administration, Aviation Environmental Design Tool (AEDT), Version 3d, March 29, 2021; 
Ricondo & Associates, Inc., November 2021. 

2.5 LAND USE AND ZONING 
Jurisdiction over land use planning and zoning in the County of Kauai belongs to the County of Kauai. The county 
boundary lines are not shown on the basemap due to being outside the map scale requirements and including the 
entire island; the census county division boundaries are shown to serve as geographic reference. The basemap 
extent is within the Puhi-Hanamaulu Census County Division Boundary and the Lihue Census County Division 
Boundary. Existing land use data and zoning information were readily available for the County of Kauai.22 

2.5.1 EXISTING CONDITIONS 
2.5.1. 1 EXISTING LAND USE 
Exhibit 2.5-1 shows the existing land uses surrounding the Airport. The Lihue Urban Center, an intensive area 
classified as general commercial and industrial uses, is located west of LIH. Land uses within the LIH property 
boundary include those owned primarily by the State of Hawaii and are related to LIH operations and land leased 
by DOT-A to Airport tenants. Residential communities nearest to LIH are located to the northwest. Much of the 
land adjacent to the Airport is developed for public uses, including the Lihue Refuse Transfer Station, the 
Ahukini Recreation Pier State Park, and Hanamaulu Bay to the north; the Lihue Wastewater Treatment Facility to the 
south; the Kauai Police Department, Kauai County Civil Defense Office, State of Hawaii Circuit Court, and 
Kauai Veterans Center to the west; and the County of Kauai’s Vidinha Stadium sports complex to the southwest. 

22 SSFM International, Kauai Kakou: Kauai County General Plan, February 2018. 
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To the south and southwest of LIH are a golf course; natural areas; and a mix of high-density and low-density 
transient lodging, including resorts, hotels, condominium hotels, timeshares, and individual vacation units. The 
transient lodging south and southwest of LIH include Marriott's Kauai Lagoons Kalanipu‘u, Kalapaki Circle, 
Kauai Marriott Resort / Beach Club, Banyan Harbor Resort, and Kauai Inn. 

Southeast of LIH is Nawiliwili Harbor and numerous industrial facilities supporting harbor operations, which include 
harbor piers, storage facilities, and distribution centers. Kauai Petroleum, Honsador Lumber, the Kauai Food Bank, 
and Garden Isle Disposal operate out of this area. Located farther west on Rice Street are smaller commercial 
establishments, the Lihue Civic Center, and residential areas. 

Farther west of the Airport is the city of Lihue, the island of Kauai’s center of business, government, and 
transportation services. The major commercial and civic center of Lihue is designated as the Neighborhood Center, 
an area with mixed uses, such as retail and service, civic, and residential; the area supports an interconnected network 
of streets for multimodal transportation access. As home to Nawiliwili Harbor—the island’s only deep-water 
commercial port—and to LIH, the Lihue region has emerged as the focal point for heavy and light industrial and 
commercial activities and services, such as warehousing, baseyard operations, automotive sales and maintenance, 
and retailing for equipment and materials suppliers. 

2.5.1.2 EXISTING ZONING 

Zoning is the traditional mechanism used by local governments to control land use. Zoning controls the location, 
type, and intensity of new urban land uses, and it can be an important tool in preventing incompatible land uses 
from locating around airports. The legal basis for zoning powers is the protection of public health, safety, and 
welfare of residents. 

As shown on Exhibit 2.5-2, LIH is zoned by the County of Kauai as an Industrial and Special Treatment-Public 
Facilities Overlay District.23 Special Treatment-Public Facilities Overlay Districts specify that additional performance 
is required when critical or valuable social or aesthetic characteristics of the environment or community exist in the 
same area as a parcel where particular functions or uses may be developed. Special Treatment-Public Facilities 
Overlay Districts are implemented as overlays to the traditional zoning.24 Pursuant to Kauai County Code (KCC) 
Section 8-11.3, Generally Permitted Uses, Structures, and Development within the Special Treatment Districts, “all 
uses, structures, or development shall require a [zoning] Use Permit, except repairs or modifications of land and 
existing structures that do not substantially change the exterior form or appearance of the three (3) dimensional 
structures or land.”  Furthermore, KCC Section 8-11.3 also states that, “in addition, such repairs or modifications do 
not require a Zoning Permit.” 

23 County of Kauai, Lihue Community Plan, Ordinance 935, June 2015. 
24 County of Kauai, Planning Department, Zoning and Land Use Permits, 

http://www.kauai.gov/Government/Departments/Planning-Department/Zoning-Land-Use-Permits (accessed August 16, 2016). 
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SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (census county divisions); SSFM International, Inc., 2018, Kauai County Zoning Ordinance, 2018 (zoning); State of Hawa i, Department of Transportation – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); US Census Bureau, 2021 (roads); Ricondo & A sociates, Inc., March 2021 (multi-family residential). EXHIBIT 2.5-2 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

Land zoned by the County of Kauai for agriculture is located within and adjacent to existing Airport property to the 
north, east, and between Runway 3-21 and Runway 17-35. Although portions of Airport property are zoned for 
agriculture, Airport property is currently used for transportation and natural land uses, as shown on Exhibit 2.5-1. 
Conservation zones border Hanamaulu Bay to the north and along the coast east of Runway 17-35. The nearest 
commercial zones are located west and south of LIH. Single-family and multi-family residential zones surround the 
Airport from the northwest to the southwest.  Two resort zones are southwest of the Runway 35 end. 

The County of Kauai does not have an adopted set of aircraft noise compatibility guidelines in the current zoning 
ordinance. 

2.5.2 FORECAST CONDITIONS 
As shown on Exhibit 2.5-3, six future off-Airport development projects within the Airport environs were considered 
to evaluate potential changes to the existing land use and noise impacts.  

According to the Lihue Community Plan (June 2015), five development projects are anticipated to be complete by 
2035: Kohea Loa, Wailani Phase I, Wailani Phase II / Ahukini Mauka, Puakea, and Waiola. The Kohea Loa 
development, located along the Kuhio Highway is northwest of LIH and Hanamaulu Bay. The development is owned 
by DR Horton and is planned to provide 440 residential homes. The existing land use of the Kohea Loa project is 
already designated as Residential Community. Located northwest of LIH along the Kapule Highway, Wailani Phase I 
and Wailani Phase II / Ahukini Mauka are planned by Grove Farm (a subsidiary of Visionary LLC) and will be for 
mixed use that includes residential, retail, offices, and a town center. The existing land use of this mixed-use 
development is already designated as Urban Center. The Puakea and Waiola development projects, also owned by 
Grove Farm, will provide a total of 266 single-family homes. This entitled residential development will be located 
far south of the Airport and Nawiliwili Road. The existing land uses of the planned Puakea and Waiola developments 
are already designated as Residential Community.25 

The sixth off-Airport development project to the south of LIH is identified in Timbers Resorts Kauai’s Hokuala Phase I 
Master Plan. Specifically located between the ends of Runway 3 and Runway 35, the planned development is for 
residential, including timeshares, single family dwellings, condominiums, townhomes, and a boutique hotel.26 The 
existing land use of the development is designated as golf course, although zoning indicates single-family 
residential near the area of the proposed development.27 

2.6 POPULATION AND DWELLING UNITS 
Demographic information related to population and housing unit data was incorporated into the geographic 
information system (GIS). US Decennial Census Data for 2020 by Census Tract was used to calculate a population 
factor for each census tract intersecting the 2019 existing or 2027 forecast conditions. Dwelling units were manually 
counted within the environs of the Airport using a combination of land use, aerial survey, and the County of Kauai’s 
assessor’s information. 

25 SSFM International, Lihue Community Plan, Chapter 4, “Future Land Use: Growth and Development,” June 2015. 
26 Gary Siracusa, Director of Construction, Timbers Resorts Kauai, "Proposed Development Plans for LIH NEM Update,” email to 

Ricondo & Associates, Inc. Staff, November 11, 2021. 
27 Timbers Resorts, Belles Graham, LLP, Wilson Okamoto Corporation, Hokuala Resort – Subdivisions 1 and 1A Petition for County Zoning 

Amendment, June 2021. 
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SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawa i, Department of Transportation (DOT) – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); County of Kauai, h tps: /kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Naw liw li-Ahukini-Bike-Path (acce sed May 19, EXHIBIT 2.5-32021); Wilson Okamoto Corporation and State of Hawa i DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport Improvement – Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads).
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2.7 NOISE MODEL INPUT 
As described in Section 1.3.1, operations, fleet mix, time-of-day distributions, runway use, noise model track 
locations and use, and aircraft performance characteristics are needed to calculate noise exposure patterns for the 
Airport. The following subsections summarize the noise model input to develop the 2019 Existing Condition and 
2027 Forecast Conditions NEMs. 

2.7.1 OPERATION LEVELS 
The following subsections summarize the aircraft operational data used to develop the NEMs. 

2.7.1 . 1 AIRCRAFT ACTIVITY LEVELS 
Available operations data for the entire year of 2019 and an operations forecast for the year 2027 were used to 
develop aircraft activity levels for the development of the 2019 Existing Condition and 2027 Forecast Conditions 
NEMs. The annual aircraft activity forecasts for the NEMs were based on the forecast of aviation activity developed 
for the Master Plan Update, which was approved by the FAA on September 30, 2020 (see Appendix B.2). The FAA 
also approved the use of the Master Plan forecast for the Part 150 NEM Update study in the letter dated 
January 21, 2022 (see Appendix B.1). The Master Plan Forecast was analyzed to provide the additional inputs for 
planning, which also provide the required input for the AEDT. The following subsections summarize the operation 
levels modeled. 

2.7.1 .2 ACTUAL 2019 AND FORECAST 2027 ANN UAL AIRCRAFT OPERATIONS 
The actual number of annual aircraft operations for 2019 and the number of operations forecast for 2027 were used 
for the NEM analysis; 126,833 total (itinerant and local28) annual aircraft operations were recorded in 2019 by the 
LIH ATCT, and 145,377 total (itinerant and local) annual aircraft operations were forecast for 2027 based on the 
Master Plan Forecast. Tables 2.7-1 and 2.7-2 present the annual aircraft operations for the various user categories 
for itinerant and local operations, respectively. 

TABLE 2 . 7-1 ANNUAL AIRCRAFT ITINERANT OPERATIONS BY USER CATEGORY 

USER 
CATEGORY DEFINITION1 

2019 
ACTUAL2 

2027 
FORECAST3 

        

 

      

    
      

         
           

   

   
         

    
        

     
         
           

            
            

           
 

         
      

        
         

        
   

         

 
    

           
        

  

               
           

 

 
 

 

                  
              

    

        
   
               

   
           

   
    

          

 
                     

           
   

Air Carrier An aircraft with seating capacity of more than 60 seats or a maximum payload capacity of 27,246 33,919 
more than 18,000 pounds carrying passengers or cargo for hire or compensation. 

Air Taxi An aircraft designed to have a maximum seating capacity of 60 seats or less or a maximum 77,982 86,246 
payload capacity of 18,000 pounds or less carrying passengers or cargo for hire or 
compensation. 

General Aviation Takeoffs and landings of all civil aircraft, except those classified as air carriers or air taxis. 5,868 6,436 
Military All classes of military takeoffs and landings at FAA and FTC facilities. 1,677 1,797 
Total 112,773 128,398 

NOTES: FAA – Federal Aviation Administration FTC – Federal Contract Tower 
1 Definitions obtained from the following webpage: https://aspm.faa.gov/aspmhelp/index/Glossary.html. 
2 Represents historical annual operations for the calendar year reported by the FAA in the 2019 Distributed Operations Network report for the LIH Airport Traffic 

Control Tower. 
3 Represents annual operations from the Lihue Airport Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Distributed Operations Network (OPSNET), 

https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); US Department of Transportation, Federal Aviation Administration, 
Aviation Forecast Approval – Lihue Master Plan, September 30, 2020; Ricondo & Associates, Inc., March 2021 (analysis). 

28 Itinerant operations refer to aircraft that arrive from outside the airport area and depart the airport area. Local operations refer to aircraft 
that remain in the local traffic pattern and conduct simulated instrument approaches, touch-and-go operations, or designated practice 
generally within a 20-mile radius of the ATCT. 
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TABLE 2 .7-2 ANNUAL AIRCRAFT LOCAL OPERATIONS BY USER CATEGORY 

USER CATEGORY1 2019 ACTUAL2 2027 FORECAST³ 
General Aviation 13,572 16,558 
Military 488 421 

        

 

      

         

      
    
   

   

 
   
       

       
          

   
     

          

       
            

         
         

          
         

       
     

       
   

      
         

       
      

       
    

        
    

   

       
      

          
     

        
     

 
        

                 
   

        

Total 14,060 16,979 

NOTES: 
1 No air carrier or air taxi local operations occurred at the Airport in 2019 and none are forecast for 2027. 
2 Represents historical annual operations for the calendar year reported by the Federal Aviation Administration in the 2019 Distributed Operations Network report 

for the LIH Airport Traffic Control Tower. 
3 Represents annual operations from the Lihue Airport Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Distributed Operations Network (OPSNET), 

https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); US Department of Transportation, Federal Aviation Administration, 
Aviation Forecast Approval – Lihue Master Plan, September 30, 2020; Ricondo & Associates, Inc., March 2021 (analysis). 

2.7.2 AIRCRAFT FLEET MIX AND TIME-OF-DAY DISTRIBUTION 
The AAD29 aircraft operations were split into the various aircraft type categories and then specific aircraft types for 
input to the AEDT. They were also split by time of day, with operations occurring between 7:00 a.m. and 9:59 p.m. 
defined as “day,” and operations occurring between 10:00 p.m. and 6:59 a.m. defined as “night,” as required for the 
calculation of DNL. Noise events occurring during the night hours are assigned a penalty of 10 decibels. In the 
calculation of DNL, one night operation with this penalty applied is equivalent to 10 daytime operations. 

All air carrier operations are fixed-wing aircraft. Based on input from the LIH ATCT, 80 percent of air taxi and 
70 percent of itinerant general aviation operations are helicopters. The remaining within each category are 
fixed-wing aircraft. For local general aviation operations, LIH ATCT indicated 40 percent are helicopters and the 
remaining 60 percent are fixed-wing aircraft.30 

The air carrier and air taxi fixed-wing fleet mix proportion for 2019 was based on published airline flight schedules. 
There are some air cargo operations that are not scheduled; therefore, US DOT T-10031 data were referenced to 
identify aircraft types that meet the air carrier definition and were used by cargo carriers. For 2027, the forecast 
design day flight schedules developed for the Master Plan Update were used. The forecast design day flight 
schedules include consideration of future aircraft orders, as well as expected airline retirements of older aircraft, in 
the development of the forecast fleet mix. 

FAA TFMSC data for 2019 that provide aircraft-type operations for flights that filed an instrument flight rules (IFR) 
procedure were referenced to develop a generalized fleet mix for fixed-wing general aviation and military operations 
for both itinerant and local movements. 

Helicopter operations for air taxi and general aviation were proportioned based on the types of helicopters based 
at LIH, which were confirmed based on the internet survey information. Military helicopter types were based on 
FAA TFMSC data for 2019. The type and proportion of helicopters for 2027 for air taxi, general aviation, and military 
were held constant from 2019 proportions. 

Airline flight schedule data and FAA’s Distributed OPSNET data for 2019 were applied to develop time-of-day 
distributions for 2019 scheduled operations for air carrier and air taxi fixed-wing operations.  The FAA’s Distributed 

29 AAD is calculated by dividing the annual operations by 365 days. 
30 Mark Heintzleman, Air Traffic Manager, Lihue Federal Contract Tower, “LIH Helicopters,” email to Ricondo & Associates, Inc. Staff, 

November 6, 2020. 
31 US Department of Transportation, Air Carrier Statistics (T-100) 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

OPSNET data for 2019 were used to determine the proportion of general aviation and military fixed-wing operations 
by time of day. The time-of-day proportions for 2019 local operations for general aviation and military were based 
on a previous assessment conducted for the Lihue Airport Runway3-21 Safety Area EA. The time-of-day distributions 
for helicopter operations were based on previous 14 CFR Part 150 analysis and confirmed by Technical Advisory 
Committee (TAC) members associated with helicopter operations at LIH.32 Tables 2.7-3 and 2.7-4 present the AAD 
aircraft operations by aircraft type and time of day for 2019 for itinerant and local operations, respectively. 

For scheduled air carrier and air taxi fixed-wing operations, the time-of-day distributions for 2027 were based on 
the forecast design day flight schedules developed for the Master Plan Update. The 2019 time-of-day distributions 
for itinerant general aviation fixed-wing and helicopter, air taxi helicopter, itinerant military fixed-wing and 
helicopter, local general aviation fixed-wing and helicopter, and local military fixed-wing and helicopter operations 
were maintained for 2027.  Tables 2.7-5 and 2.7-6 present the AAD aircraft operations by aircraft type and time of 
day for 2027 for itinerant and local operations, respectively. Note that all aircraft types are based on standard 
aircraft or an FAA-approved substitution available in the AEDT. There was no need to seek FAA Office of 
Environment and Energy (AEE) approval for custom aircraft substitutions. 

2.7.3 RUNWAY USE 
Two types of primary wind conditions occur at LIH: trade wind and Kona wind. During trade wind conditions, 
Runway 35 is the primary arrival runway, and Runway 3 is the primary departure runway. During Kona wind 
conditions, Runway 21 is the primary arrival runway, and Runway 17 is the primary departure runway. Because of a 
mountain range on the extended Runway 3 centerline, air carrier aircraft cannot depart from Runway 21 or land on 
Runway 3. Only smaller propeller and turboprop aircraft can conduct such operations. Also, although Runways 3-21 
and 17-35 are the same length, they do not result in equal aircraft performance. Runway 3 departures benefit from 
a runway downslope, increasing departure performance. Runways 17 and 35 departures do not have such an 
advantage. These conditions will still be present with the Runway 3-21 RSA improvements implemented. LIH also 
has secondary runway operating configurations. Table 2.7-7 summarizes the runway operating configurations, 
which are depicted on Exhibit 2.7-1. 

Use of each runway end for arrivals and departures was based on a wind analysis using NOAA data from 
January 1, 2009, to December 31, 2018, at LIH, and the data were compared to previous 14 CFR Part 150 assessments 
and the noise analysis for the Lihue Airport Runway 3-21 Runway Safety Area Improvements Final EA. Consultation 
with DOT-A and LIH ATCT was conducted to confirm the runway-use assumptions reasonably represent 2019 
conditions.33 Tables 2.7-8 through 2.7-10 present the itinerant arrival, itinerant departure, and local runway use 
percentages by aircraft category for daytime and nighttime operations for each runway end, respectively. It was 
assumed that the RSA improvements will not result in a change to the runway use percentages; therefore, the 
runway use modeled for 2019 would remain constant for the 2027 forecast conditions. This is consistent with the 
assumptions applied for the Proposed Action evaluated in the Lihue Airport Runway 3-21 Runway Safety Area 
Improvements Final EA.34 

32 See Appendix C for the meeting notes for the LIH NEM Update TAC Meeting #1 held on October 25, 2021. 
33 Mark Heintzleman, Air Traffic Manager, Lihue Federal Contract Tower, “Confirm Flight Track Data with LIH ATCT,” email to 

Ricondo & Associates, Inc. Staff, November 12, 2020. 
34 State of Hawaii, Department of Transportation – Airports Division, Lihue Airport Runway 3-21 Runway Safety Area Improvements Final 

Environmental Assessment – Appendices, March 2018, p. C-25. 
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TABLE 2 . 7-3 ITINERANT AVERAGE ANNUAL DAY OPERATIONS BY AIRCRAFT TYPE AND TIME OF DAY – 
2019 EXISTING CONDITION 

ARRIVAL DEPARTURE 
REPRESENTATIVE AIRCRAFT DAY 4 NIGHT 5 TOTAL DAY 4 NIGHT 5 TOTAL TOTAL 

        

 

      

               
   

    
              

         
        

        
        

         
         

        
        
        

        
        

          
         

        
        

          
         

        
         

        
         

        
         

         
         

         
        
        

         
        

        

        
        
        

        

        
         

         

 
       
      

       
   
     
  
    

          
                  

             
  

Heavy Jet 1 

757PW 2.27 0.00 2.27 1.93 0.34 2.27 4.54 
757RR 0.97 0.00 0.97 0.83 0.15 0.97 1.95 
767-300 0.00 0.09 0.09 0.02 0.07 0.09 0.18 
Heavy Jet Total 6 3.24 0.09 3.34 2.78 0.56 3.34 6.67 
Large Jets 2 

717-200 18.98 3.89 22.86 19.04 3.83 22.86 45.73 
737-300 1.77 0.61 2.39 1.91 0.48 2.39 4.77 
737-800 6.18 2.14 8.31 6.65 1.66 8.31 16.63 
737-800 Max 0.06 0.02 0.09 0.07 0.02 0.09 0.17 
A321-200 3.26 0.60 3.86 3.26 0.60 3.86 7.72 
Small Jets 3 

CL601 1.00 0.37 1.37 0.90 0.47 1.37 2.74 
GIV 2.60 0.97 3.57 2.34 1.23 3.57 7.14 
GV 1.22 0.46 1.68 1.10 0.58 1.68 3.36 
Large and Small Jets Total 6 35.07 9.06 44.14 35.27 8.87 44.14 88.27 
Piston and Turboprop 
DHC6 4.61 1.72 6.33 4.63 1.71 6.33 12.67 
CNA208 7.53 2.81 10.35 7.56 2.79 10.35 20.70 
AT72-212A 0.00 0.77 0.77 0.00 0.77 0.77 1.54 
PA31 0.69 0.26 0.94 0.67 0.28 0.94 1.89 
SD330 0.80 0.30 1.10 0.85 0.25 1.10 2.19 
Piston and Turboprop Total 6 13.63 5.86 19.49 13.70 5.80 19.49 38.99 
Military 7 

C130E 0.59 0.20 0.79 0.68 0.11 0.79 1.58 
C17 0.25 0.08 0.33 0.28 0.05 0.33 0.66 
F18 0.19 0.06 0.25 0.21 0.03 0.25 0.49 
P3A 0.70 0.23 0.93 0.80 0.13 0.93 1.85 
Military Total 6 1.72 0.57 2.29 1.97 0.32 2.29 4.59 
Helicopter 
EC130 27.99 0.87 28.86 27.99 0.87 28.86 57.72 
H500D 12.44 0.38 12.83 12.44 0.38 12.83 25.65 
R22 3.11 0.10 3.21 3.11 0.10 3.21 6.41 
R44 6.22 0.19 6.41 6.22 0.19 6.41 12.83 
S70 1.85 0.00 1.85 1.85 0.00 1.85 3.71 
SA350D 31.11 0.96 32.06 31.11 0.96 32.06 64.12 
Helicopter Total 6 82.73 2.50 85.22 82.73 2.50 85.22 170.45 
TOTAL ITINERANT OPERATIONS 6 136.39 18.09 154.48 136.44 18.04 154.48 308.97 

NOTES: 
1 Heavy Jet – aircraft weighing more than 255,000 pounds 
2 Large Jet – aircraft weighing more than 41,000 and up to 255,000 pounds 
3 Small Jet – aircraft weighing less than 41,000 pounds 
4 Day – 7:00 a.m. to 9:59 p.m. 
5 Night – 10:00 p.m. to 6:59 a.m. 
6 Totals may not add due to rounding. 
7 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Distributed Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp 

(accessed March 10, 2021; Airport operations); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, 
March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport Runway Safety Area Improvements – Final Environmental Assessment, 
March 2018. 
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TABLE 2 . 7-4 LOCAL AVERAGE ANNUAL DAY OPERATIONS BY AIRCRAFT TYPE AND TIME OF DAY – 
2019 EXISTING CONDITION 

ARRIVAL DEPARTURE 

REPRESENTATIVE AIRCRAFT DAY 2 NIGHT 3 TOTAL DAY 2 NIGHT 3 TOTAL TOTAL 

        

 

      

               
   

    
              

           
        

        
        

         
         

            
                 
         

        
        

        
         

             
                

        
           

         
        
        

        
        
        

        
           

            

  
    
   
     
   
    

          
                  

             
  

  

General Aviation Jet1 

CL601 0.10 0.06 0.15 0.10 0.06 0.15 0.31 
CNA500 0.28 0.16 0.44 0.28 0.16 0.44 0.88 
CNA750 0.07 0.04 0.12 0.07 0.04 0.12 0.24 
GIV 0.69 0.33 1.02 0.69 0.33 1.02 2.04 
GV 0.32 0.17 0.49 0.32 0.17 0.49 0.99 
General Aviation Jet Total 4 1.46 0.76 2.22 1.46 0.76 2.22 4.45 
Piston and Turboprop 
BEC58P 0.54 0.32 0.86 0.54 0.32 0.86 1.72 
CNA206 2.16 1.25 3.42 2.16 1.25 3.42 6.83 
CNA441 0.86 0.50 1.36 0.86 0.50 1.36 2.72 
DHC6 0.33 0.00 0.33 0.33 0.00 0.33 0.66 
GASEPV 0.87 0.51 1.37 0.87 0.51 1.37 2.75 
Piston and Turboprop Total 4 4.76 2.58 7.34 4.76 2.58 7.34 14.68 
Military 5 

C130E 0.50 0.00 0.50 0.50 0.00 0.50 1.00 
Military Total 4 0.50 0.00 0.50 0.50 0.00 0.50 1.00 
Helicopter 
EC130 3.02 0.09 3.11 3.02 0.09 3.11 6.22 
H500D 1.34 0.04 1.38 1.34 0.04 1.38 2.76 
R22 0.34 0.01 0.35 0.34 0.01 0.35 0.69 
R44 0.67 0.02 0.69 0.67 0.02 0.69 1.38 
S70 0.20 0.00 0.20 0.20 0.00 0.20 0.40 
SA350D 3.35 0.10 3.46 3.35 0.10 3.46 6.91 
Helicopter Total 4 8.92 0.27 9.19 8.92 0.27 9.18 18.37 
TOTAL LOCAL OPERATIONS 4 15.64 3.61 19.25 15.64 3.61 19.25 38.50 

NOTES: 
1 General Aviation Jet – non-commercial jet aircraft 
2 Day – 7:00 a.m. to 9:59 p.m. 
3 Night – 10:00 p.m. to 6:59 a.m. 
4 Totals may not add due to rounding. 
5 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Distributed Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp 

(accessed March 10, 2021; Airport operations); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, 
March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport Runway Safety Area Improvements – Final Environmental Assessment, 
March 2018. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

TABLE 2 . 7-5 ITINERANT AVERAGE ANNUAL DAY OPERATIONS BY AIRCRAFT TYPE AND TIME OF DAY – 
2027 FORECAST CONDITIONS 

ARRIVAL DEPARTURE 
REPRESENTATIVE AIRCRAFT 1 DAY 4 NIGHT 5 TOTAL DAY 4 NIGHT 5 TOTAL TOTAL 

        

 

      

               
   

    
              

           
        

        
        

        
        

         
         

        
        
        

        
        

          
         

        
        

          
        

        
        

        
         

        
          

         
         

         
        
        

           
        

        

        

        

        

        

        
          

         

  
      
      
       
   
     
  
   

           
                  

             
  

Heavy Jet 1 

757PW 1.19 0.00 1.19 1.01 0.18 1.19 2.38 
757RR 0.50 0.00 0.50 0.42 0.08 0.50 1.00 
767-300 0.00 0.11 0.11 0.02 0.09 0.11 0.22 
A330-200 0.13 0.02 0.15 0.13 0.02 0.15 0.30 
787-8 0.04 0.01 0.05 0.04 0.01 0.05 0.10 
Heavy Jet Total 6 1.86 0.14 2.00 1.63 0.37 2.00 4.00 
Large Jets 2 

717-200 20.25 4.13 24.39 20.31 4.08 24.39 48.78 
737-300 2.92 1.01 3.93 3.14 0.79 3.93 7.85 
737-800 1.78 0.62 2.40 1.92 0.48 2.40 4.80 
737-800 Max 6.20 2.14 8.34 6.68 1.66 8.34 16.69 
A321-200 7.76 1.44 9.20 7.76 1.44 9.20 18.40 
Small Jets 3 

CL601 2.19 0.80 2.99 1.97 1.02 2.99 5.99 
GIV 2.19 0.82 3.01 1.97 1.04 3.01 6.02 
GV 1.02 0.38 1.40 0.92 0.48 1.40 2.79 
Large and Small Jet Total 6 44.32 11.33 55.65 44.68 10.98 55.66 111.31 
Piston and Turboprop 
DHC6 6.14 2.30 8.44 6.16 2.28 8.44 16.88 
CNA208 7.54 2.82 10.36 7.57 2.79 10.36 20.72 
AT72-212A 0.00 1.55 1.55 0.00 1.55 1.55 3.09 
PA31 0.75 0.28 1.03 0.73 0.30 1.03 2.06 
SD330 0.90 0.34 1.24 0.95 0.28 1.24 2.47 
Piston and Turboprop Total 6 15.34 7.27 22.61 15.41 7.20 22.61 45.22 
Military 7 

C130E 0.62 0.21 0.83 0.71 0.12 0.83 1.65 
C17 0.26 0.09 0.35 0.30 0.05 0.35 0.70 
F18 0.21 0.07 0.29 0.25 0.04 0.29 0.57 
P3A 0.75 0.25 1.00 0.86 0.14 1.00 2.00 
Military Total 6 1.85 0.62 2.46 2.12 0.34 2.46 4.92 
Helicopter 

EC130 30.60 0.95 31.55 30.60 0.95 31.55 63.09 

H500D 13.60 0.42 14.02 13.60 0.42 14.02 28.04 

R22 3.40 0.11 3.51 3.40 0.11 3.51 7.01 

R44 6.80 0.21 7.01 6.80 0.21 7.01 14.02 

S70 2.03 0.00 2.03 2.03 0.00 2.03 4.05 

SA350D 34.00 1.05 35.05 34.00 1.05 35.05 70.10 
Helicopter Total 6 90.43 2.73 93.16 90.43 2.73 93.16 186.32 
TOTAL ITINERANT OPERATIONS 6 153.79 22.10 175.88 154.26 21.63 175.89 351.78 

NOTES: 
1 Heavy Jet – aircraft weighing more than 255,000 pounds 
2 Large Jet – aircraft weighing more than 41,000 and up to 255,000 pounds 
3 Small Jet – aircraft weighing less than 41,000 pounds 
4 Day – 7:00 a.m. to 9:59 p.m. 
5 Night – 10:00 p.m. to 6:59 a.m. 
6 Totals may not add due to rounding. 
7 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Distributed Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp 

(accessed March 10, 2021; Airport operations); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, 
March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport Runway Safety Area Improvements – Final Environmental Assessment, 
March 2018. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

TABLE 2 . 7-6 LOCAL AVERAGE ANNUAL DAY OPERATIONS BY AIRCRAFT TYPE AND TIME OF DAY – 
2027 FORECAST CONDITIONS 

ARRIVAL DEPARTURE 
REPRESENTATIVE 
AIRCRAFT DAY 2 NIGHT 3 TOTAL DAY 2 NIGHT 3 TOTAL TOTAL 

        

 

      

               
   

    
 

             
          

        
        
        

         
         

           
          
         

        
        

        
         

             
         

        
           

         
        
        

        
        
        

        
          

          

 
    
   
     
   
    

           
                  

             
 

         

     
        
        

        
        

         
         

       

  

General Aviation Jet 1 

CL601 0.12 0.07 0.18 0.12 0.07 0.18 0.37 
CNA500 0.36 0.21 0.58 0.36 0.21 0.58 1.15 
CNA750 0.09 0.05 0.14 0.09 0.05 0.14 0.28 
GIV 0.86 0.41 1.28 0.86 0.41 1.28 2.55 
GV 0.39 0.21 0.59 0.39 0.21 0.59 1.19 
General Aviation Jet Total 4 1.82 0.96 2.77 1.82 0.96 2.77 5.54 
Piston and Turboprop 
BEC58P 0.65 0.38 1.03 0.65 0.38 1.03 2.06 
CNA206 2.62 1.52 4.15 2.62 1.52 4.15 8.29 
CNA441 1.03 0.60 1.63 1.03 0.60 1.63 3.27 
DHC6 0.40 0.00 0.40 0.40 0.00 0.40 0.79 
GASEPV 1.04 0.61 1.65 1.04 0.61 1.65 3.30 
Piston and Turboprop Total 4 5.74 3.11 8.86 5.74 3.11 8.86 17.71 
Military 5 

C130E 0.58 0.00 0.58 0.58 0.00 0.58 1.15 
Military Total 4 0.58 0.00 0.58 0.58 0.00 0.58 1.15 
Helicopter 
EC130 3.63 0.11 3.74 3.63 0.11 3.74 7.49 
H500D 1.61 0.05 1.66 1.61 0.05 1.66 3.33 
R22 0.40 0.01 0.42 0.40 0.01 0.42 0.83 
R44 0.81 0.02 0.83 0.81 0.02 0.83 1.66 
S70 0.24 0.00 0.24 0.24 0.00 0.24 0.48 
SA350D 4.03 0.12 4.16 4.03 0.12 4.16 8.32 
Helicopter Total 4 10.73 0.32 11.06 10.73 0.32 11.06 22.11 
TOTAL LOCAL OPERATIONS 4 18.86 4.39 23.26 18.86 4.39 23.26 46.52 

NOTES: 
1 General Aviation Jet – non-commercial jet aircraft 
2 Day – 7:00 a.m. to 9:59 p.m. 
3 Night – 10:00 p.m. to 6:59 a.m. 
4 Totals may not add due to rounding. 
5 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Distributed Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp 

(accessed March 10, 2021; Airport operations); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, 
March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport Runway Safety Area Improvements – Final Environmental Assessment, 
March 2018. 

TABLE 2 .7-7 RUNWAY USE CONFIGURATIONS AND PERCENT WIND COVERAGE 

CONFIGURATION RUNWAYS USED PERCENT OCCURRENCE 
Trade Winds Arrival: Runway 35; Departure: Runway 3 89.0% 
Kona Winds Arrival: Runway 21; Departure: Runway 17 7.4% 
South Flow Arrival: Runway 17; Departure: Runway 17 2.4% 
North Flow Arrival: Runway 35; Departure: Runway 35 1.0% 
Southwest Flow Arrival: Runway 21; Departure: Runway 21 0.1% 
Northeast Flow Arrival: Runway 3; Departure: Runway 3 0.1% 

SOURCE: Ricondo & Associates, Inc., Runway 3-21 Runway Safety Area Study, February 2016. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023)

EXHIBIT 2.7-1

RUNWAY USE CONFIGURATION DIAGRAMS

21
 

21
 

3 3 

21
 

21
 

21
 

21
 

3 3 3 3 

Trade Winds Kona Winds 

17 17 

35 35 

Primary Configurations 

South Flow North Flow Southwest Flow Northeast Flow 

17 17 17 17 

LEGEND 35 35 
Arrival Flow 

Departure Flow 

SOURCES: Ricondo & Associates, Inc., May 2019 (based on National Oceanic and Atmospheric Administration, National Climatic
Data Center, TD3505 Digital Data for Lihue Airport, Lihue, Hawaii, January 1, 2009 – December 31, 2018; 87,492 observations). 

35 35 

Secondary Configurations 

NORTH 0 Not To Scale 

Drawing: P:\project-chicago\Hawaii\LIH\07-master plan\2-NEM\2.4-NEM Documentation\Exhibits\CAD\Exhibit 2.7-1 Runway Use Configurations.dwgLayout: 2.7 Plotted: Jan 20, 2023, 02:13PM 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

TABLE 2 . 7-8 ITINERANT ARRIVAL RUNWAY USE PERCENTAGES – 2019 EXISTING AND 
2027 FORECAST CONDITIONS 

RUNWAY 
AIRCRAFT CATEGORY 3 21 17 35 TOTAL 

Daytime1 Itinerant Arrivals 
Heavy Jet 0.0% 8.0% 2.0% 90.0% 100.0% 
Large Jet 0.0% 8.0% 2.0% 90.0% 100.0% 
Small Jet 0.1% 7.5% 2.4% 90.0% 100.0% 
Military Aircraft2 0.0% 13.0% 0.0% 87.0% 100.0% 
Propeller/Turboprop 0.1% 7.5% 2.4% 90.0% 100.0% 
Daytime Itinerant Arrivals All Aircraft 0.03% 8.0% 2.1% 89.9% 100.0% 

Nighttime3 Itinerant Arrivals 
Heavy Jet 0.0% 8.0% 2.0% 90.0% 100.0% 
Large Jet 0.0% 8.0% 2.0% 90.0% 100.0% 
Small Jet 0.1% 7.5% 2.4% 90.0% 100.0% 
Military Aircraft2 0.0% 13.0% 0.0% 87.0% 100.0% 
Propeller/Turboprop 0.1% 7.5% 2.4% 90.0% 100.0% 
Nighttime Itinerant Arrivals All Aircraft 0.05% 7.9% 2.1% 89.9% 100.0% 

All Itinerant Arrivals 0.05% 8.0% 2.1% 89.9% 100.0% 

NOTES: 
1 Daytime – 7:00 a.m. to 9:59 p.m. 
2 Civilian-type aircraft operated by military and government agencies are included in large jet, small jet, prop/turboprop, and helicopter categories. 
3 Nighttime – 10:00 p.m. to 6:59 a.m. 
SOURCES: State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, 

August 15, 2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative – LIH Runway 3-21 RSA, 
December 2016; Ricondo & Associates, Inc., October 2021 (analysis). 

TABLE 2 . 7-9 ITINERANT DEPARTURE RUNWAY USE PERCENTAGES – 2019 EXISTING AND 
2027 FORECAST CONDITIONS 

RUNWAY 
AIRCRAFT CATEGORY 3 21 17 35 TOTAL 

        

 

      

           
   

   
       

        
       

      
       

       
      

        
        
       

      
       

       
      

         
      

 
    
       
    

     
     

    

           
   

   
       

        
       

      
       

        
      

         
        
       

      
       

       
      

         
      

 
    
       
    

             
                

   

Daytime1 Itinerant Departures 
Heavy Jet 89.0% 0.0% 10.0% 1.0% 100.0% 
Large Jet 89.0% 0.0% 10.0% 1.0% 100.0% 
Small Jet 89.1% 0.1% 9.8% 1.0% 100.0% 
Military Aircraft 2 90.0% 0.0% 10.0% 0.0% 100.0% 
Propeller/Turboprop 89.1% 0.1% 9.8% 1.0% 100.0% 
Daytime Itinerant Departures All Aircraft 89.1% 0.03% 9.9% 1.0% 100.0% 

Nighttime3 Itinerant Departures 
Heavy Jet 89.0% 0.0% 10.0% 1.0% 100.0% 
Large Jet 89.0% 0.0% 10.0% 1.0% 100.0% 
Small Jet 89.1% 0.1% 9.8% 1.0% 100.0% 
Military Aircraft2 90.0% 0.0% 10.0% 0.0% 100.0% 
Propeller/Turboprop 89.1% 0.1% 9.8% 1.0% 100.0% 
Nighttime Itinerant Departures All Aircraft 89.1% 0.1% 9.9% 1.0% 100.0% 

All Itinerant Departures 89.1% 0.1% 9.9% 1.0% 100.0% 

NOTES: 
1 Daytime – 7:00 a.m. to 9:59 p.m. 
2 Civilian-type aircraft operated by military and government agencies are included in large jet, small jet, prop/turboprop, and helicopter categories. 
3 Nighttime – 10:00 p.m. to 6:59 a.m. 
SOURCES: State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, 

August 15, 2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative – LIH Runway 3-21 RSA, December 
2016; Ricondo & Associates, Inc., October 2021 (analysis). 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

TABLE 2 . 7-10 LOCAL RUNWAY USE PERCENTAGES – 2019 EXISTING AND 2027 FORECAST CONDITIONS 

RUNWAY 

AIRCRAFT CATEGORY 3 21 17 35 TOTAL 

        

 

      

             

   

       
        

       
       
         

        
       
       

         
       

 
    
       
    

             
                  
   

   
          

         
        

 

       
      

               
      

       
          

         
              

       
          

       
       

        
      
   

 
               

        

Daytime1 Local Operations 
Military Aircraft2 0.0% 0.0% 13.0% 87.0% 100.0% 
General Aviation 87.0% 13.0% 0.0% 0.0% 100.0% 
Daytime Local Operations All Aircraft 1.0% 12.0% 80.5% 6.5% 100.0% 

Nighttime3 Local Operations 
Military Aircraft2 0.0% 0.0% 0.0% 0.0% N/A 
General Aviation 87.0% 13.0% 0.0% 0.0% 100.0% 
Nighttime Local Operations All Aircraft 87.0% 13.0% 0.0% 0.0% 100.0% 

All Local Operations 0.6% 12.4% 82.7% 4.3% 100.0% 

NOTES: 
1 Daytime – 7:00 a.m. to 9:59 p.m. 
2 Civilian-type aircraft operated by military and government agencies are included in large jet, small jet, prop/turboprop, and helicopter categories. 
3 Nighttime – 10:00 p.m. to 6:59 a.m. 
SOURCES: State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, 

August 15, 2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative – LIH Runway 3-21 RSA, December 2016; 
Ricondo & Associates, Inc., October 2021 (analysis). 

2.7.4 HELIPAD USE 
As described in Section 2.2.1, three helipads are available for helicopter operations at LIH. Due to the proximity of 
the three helipads to each other, one was modeled in the AEDT. All helicopters were assigned to the central helipad 
for takeoff and landing in the AEDT. The direction to and from the helipad was based on the two primary runway 
operating configurations. 

2.7.5 NOISE MODEL TRACK LOCATIONS AND USE 
Generalized noise model tracks refer to the nominal flight paths aircraft follow when arriving to or departing from 
a runway or helipad at LIH and are required input to the AEDT. Because there are no radar data available, the noise 
model track development process began with the noise model tracks developed for the Lihue Airport Runway 3-21 
Runway Safety Area Improvements Final EA noise modeling analysis. Supplementary sources of information, such 
as the LIH ATCT standard operating procedures, were considered to determine if any of the noise model tracks 
required adjustments. The proposed noise model tracks and their use were reviewed by the LIH ATCT to confirm 
the noise model tracks reasonably represent 2019 conditions at LIH.35 Exhibits 2.7-2 to 2.7-5 present the arrival 
and departure noise model tracks for 2019 existing and 2027 forecast conditions itinerant fixed-wing aircraft. 
Exhibit 2.7-6 presents the noise model tracks for general aviation and military touch-and-go operations for the 
2019 existing condition. Exhibit 2.7-7 depicts 2027 forecast conditions noise model tracks for general aviation and 
military touch-and-go operations. Finally, Exhibit 2.7-8 presents helicopter itinerant (arrival/departure) and local 
(touch-and-go) noise model tracks, which are the same for both the 2019 existing and 2027 forecast conditions. 
Tables 2.7-11 to 2.7-14 summarizes the allocation of operations to the noise model tracks shown on Exhibits 2.7-2 
through 2.7-8. 

35 Mark Heintzleman, Air Traffic Manager, Lihue Federal Contract Tower, “Confirm Flight Track Data with LIH ATCT,” email to 
Ricondo & Associates, Inc. Staff, November 12, 2020. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 
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Existing Airport Property Boundary
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!( 

! be viewed as a representative modeled flight

Public Library track rather than actual flight tracks. The noise
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model tracks were developed using a series of
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SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawa i, Department of Transportation (DOT) – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); County of Kauai, h tps: /kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (acce sed
May 19, 2021); Wilson Okamoto Corporation and State of Hawa i DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & A sociates, Inc., November 2021 (noise model tracks). EXHIBIT 2.7-2

GENERALIZED FIXED-WING AIRCRAFT ARRIVAL
NORTH 0 2,000 ft NOISE MODEL TRACKS – 2019 EXISTING CONDITION
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P:\GIS\Projects\LIH\MXD\LIH_NEM_Exh2-7_2_2019ExistingConditionGeneralizedFixedWingAircraftA rivalNoiseModelTracks_20230120.mxd
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#* Place of Worship NOTE:

G Hospital/A sisted Living Facility The noise model tracks shown reflect an average
location and dispersion of traffic flow and should

!( 

! be viewed as a representative modeled flight

Public Library track rather than actual flight tracks. The noise
( School

model tracks were developed using a series of
$ Transient Lodging points and may appear slightly pointed in turns.+ 
" Music Ve ue/Auditorium The visual representation of the noise model
) n

tracks on this exhibit does not impact the
! Historic Property accuracy of the noise exposure calculations.( 

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawa i, Department of Transportation (DOT) – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); County of Kauai, h tps: /kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (acce sed EXHIBIT 2.7-3May 19, 2021); Wilson Okamoto Corporation and State of Hawa i DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & A sociates, Inc., November 2021 (noise model tracks).

GENERALIZED FIXED-WING AIRCRAFT ARRIVAL
NORTH 0 2,000 ft NOISE MODEL TRACKS – 2027 FORECAST CONDITONS
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Noise Exposure Map Update Noise Exposure Map Report
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#* Place of Worship NOTE:

G Hospital/A sisted Living Facility The noise model tracks shown reflect an average
location and dispersion of traffic flow and should
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Public Library track rather than actual flight tracks. The noise
( School

model tracks were developed using a series of
$ Transient Lodging points and may appear slightly pointed in turns.+ 

Music Venue/Auditorium The visual representation of the noise model
") tracks on this exhibit does not impact the
! Historic Property accuracy of the noise exposure calculations.( 

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawa i, Department of Transportation (DOT) – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); County of Kauai, h tps: /kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (acce sed
May 19, 2021); Wilson Okamoto Corporation and State of Hawa i DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & A sociates, Inc., November 2021 (noise model tracks). EXHIBIT 2.7-4

GENERALIZED FIXED-WING AIRCRAFT DEPARTURE
NORTH 0 2,000 ft NOISE MODEL TRACKS – 2019 EXISTING CONDITION
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Noise Exposure Map Update Noise Exposure Map Report
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#* Place of Worship NOTE:

G Hospital/A sisted Living Facility The noise model tracks shown reflect an average
location and dispersion of traffic flow and should

!( 

! be viewed as a representative modeled flight

Public Library track rather than actual flight tracks. The noise
( School

model tracks were developed using a series of
$ Transient Lodging points and may appear slightly pointed in turns.+ 
" Music Ve ue/Auditorium The visual representation of the noise model
) n

tracks on this exhibit does not impact the
! Historic Property accuracy of the noise exposure calculations.( 

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawa i, Department of Transportation (DOT) – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); County of Kauai, h tps: /kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (acce sed EXHIBIT 2.7-5May 19, 2021); Wilson Okamoto Corporation and State of Hawa i DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & A sociates, Inc., November 2021 (noise model tracks).
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NORTH 0 2,000 ft NOISE MODEL TRACKS – 2027 FORECAST CONDITIONS
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#* Place of Worship NOTE:

Hospital/A sisted Living Facility The noise model tracks shown reflect an average
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SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawa i, Department of Transportation (DOT) – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); County of Kauai, https: /kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (acce sed
May 19, 2021); Wilson Okamoto Corporation and State of Hawa i DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & A sociates, Inc., November 2021 (noise model tracks). EXHIBIT 2.7-6

GENERALIZED GENERAL AVIATION AND MILITARY TOUCH-AND-GO
NORTH 0 2,000 ft NOISE MODEL TRACKS – 2019 EXISTING CONDITION
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Noise Exposure Map Update Noise Exposure Map Report

P:\GIS\Projects\LIH\MXD\LIH_NEM_Exh2-7_6_2019ExistingConditionGeneralizedFixedWingMilitaryTouch-And-GoNoiseModelTracks_20230120.mxd

# 

# 

#
o
* # 

#* #* 

Hanamaulu 

Lihue Census
County Division

A
Lihue
irport 

# 

# 

# 

$+

35

Puhi-Hanamaul
Census County Division

u

Nawiliwili Bay 

$+ 

$+ 

Kalapaki
Beach 

# 

# #$+ 
Nawiliwili

Harbor 

U58V 

# $+ 

# #
U56V Li 

#

hue 
#* # 

# 
# 

##* # 
$+ # 

# 
#* #* # 

Nawilwili Road coincides with Census
Tract Boundary at this location.

https://ents);CountyofKauai,https:/kauai.gov/Governm


 

 

 

 

 

 

 

 

    
 
 

 

    
    

 

! (! (
 

!

!
!

!(
 

G
 

!(
 

!(
 

(

!

     
      

   

                                             
                     

                                        

    

 

 

   

 

       
       

      
       

       
       

      
       

     

   

  

  

   

    

 

  
  

   
  

  

 

 

  

 

 

  

  

 

 

 

 

$+

s
f

i i
/ s

i s

$+

#

X30
0TL

(!

21

))
 

""

Ahukini

)
 

"

Kuhio
Highway

G
 

G
 

d

G
 

o
o

a

a
Ma

!(
 

l

G
 

d

X12
0TR

! (
 

!

(
 

! (
 

!

(!

(!

Roa

3 

Ahukini Road

Kapule Highway

)
 

"

" )
 

te
ret

e S
ciR

! (
 

(
 

! (
 

!

(
 

!

(
 

!

(
 

!

(
 

)
 

"

))""

)
 

"
"

)
 

"

)
 

1
0LTX

X3
0

(
 0

RT

(
 

(
 

(
 

!

((
 

!!

!(
 

!(
 

!(
 )
 

"

G
 

" )
 

(
 

!)
 

"

ad

)"

"

o

)
 

)
 

" Ri

)
 

"

ilwiilwaN

Puhi-Hanamaul
Census County Division

u

17TNGJ0, 35TNGJ0

$+ 
Hanamaulu

Bay 

U51V 

U56V 

# 

# 

#R* # 

#* #* 

Hanamaulu 

Lihue Census
County Division

A
Lihue
irport 

# 

# 

# 

LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

35

Puhi-Hanamaul
Census County Division

u

Nawiliwili Bay 

$+ 

LEGEND

Exiting Airport Property Boundary

Existing Runway Centerline

Future Airport Easements

Future Airport Property Boundary

Census County Division Boundary Line

Primary Roads

Forecast Military Touch-and-Go
Noise Model Tracks

Forecast General Aviation Touch-and-Go
Noise Model Tracks

Existing Land Uses

Agricultural

Golf Course

Natural

Neighborhood Center

Parks and Recreation

Residential Community

Resort

Transportation

Urban Center

G 

#* Place of Worship NOTE:

Hospital/A sisted Living Facility The noise model tracks shown reflect an average
location and dispersion of tra fic flow and should

!( School be viewed as a representative modeled flight

!( Public Library track rather than actual flight tracks. The noise
model tracks were developed using a series of

$ ay appear s ight+ Transient Lodging points and m l ly pointed in turns.

" Music V m The visual representation of the noise model
) enue/Auditoriu

tracks on this exhibit does not im
! Historic Property accuracy of the noise exposure ca

pact the
lculations.( 

#

71

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawa i, Department of Transportation (DOT) – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); County of Kauai, https: /kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (acce sed
May 19, 2021); Wilson Okamoto Corporation and State of Hawa i DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & A sociates, Inc., November 2021 (noise model tracks). EXHIBIT 2.7-7
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NORTH 0 2,000 ft NOISE MODEL TRACKS – 2027 FORECAST CONDITIONS
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Noise Exposure Map Update Noise Exposure Map Report
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NOTE:

The noise model tracks shown reflect an average
location and dispersion of traffic flow and should be
viewed as a representative modeled flight track
rather than actual flight tracks. The noise model
tracks were developed using a series of points and
may appear slightly pointed in turns. The visual
representation of the noise model tracks on this
exhibit does not impact the accuracy of the noise
exposure calculations.

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawa i, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawa i, Department of Transportation (DOT) – Airports Division,
Lihue Airport Layout Plan, October 2020 (Airport property boundary, future Airport property boundary, and future Airport easements); County of Kauai, h tps: /kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (acce sed EXHIBIT 2.7-8May 19, 2021); Wilson Okamoto Corporation and State of Hawa i DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & A sociates, Inc., November 2021 (noise model tracks).
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

TABLE 2 .7-11 GENERALIZED F IXED -WING NOISE MODEL TRACK USE – 2019 EXISTING CONDITION 

ARRIVALS DEPARTURES 

RUNWAY TRACK ID DAY NIGHT RUNWAY TRACK ID DAY NIGHT 

        

 

      

            

  

          

        

        

        

         

        

        

        

        

        

         

        

        

        

         

        

        

        

        

        

        

        

        

        

         

        

        

        

 
 

 
          

  
  

17 A17GPSNE0 38.60% 38.60% 17 D17RICHE0 68.26% 68.26% 

A17GPSNE1 24.40% 24.40% D17RICHE1 15.87% 15.87% 

A17GPSNE2 24.40% 24.40% D17RICHE2 15.87% 15.87% 

A17GPSNE3 6.30% 6.30% TOTAL 100.00% 100.00% 

A17GPSNE4 6.30% 6.30% 35 D35LIH0 38.60% 38.60% 

TOTAL 100.00% 100.00% D35LIH1 24.40% 24.40% 

35 A35MORKE0 34.13% 34.13% D35LIH2 24.40% 24.40% 

A35MORKE1 7.93% 7.93% D35LIH3 6.30% 6.30% 

A35MORKE2 7.93% 7.93% D35LIH4 6.30% 6.30% 

A35NAPUA0 34.13% 34.13% TOTAL 100.00% 100.00% 

A35NAPUA1 7.93% 7.93% 3 D03LIH50 68.26% 68.26% 

A35NAPUA2 7.93% 7.93% D03LIH51 15.87% 15.87% 

TOTAL 100.00% 100.00% D03LIH52 15.87% 15.87% 

3 A03N0 25.21% 26.10% TOTAL 100.00% 100.00% 

A03N1 5.86% 6.07% 21 D21DIANE0 21.17% 21.88% 

A03N2 5.86% 6.07% D21DIANE1 4.92% 5.09% 

A03SP0 25.21% 26.10% D21DIANE2 4.92% 5.09% 

A03SP1 5.86% 6.07% D21DIANS0 8.22% 9.63% 

A03SP2 5.86% 6.07% D21DIANS1 1.91% 2.24% 

A3STRAT0 17.84% 16.05% D21DIANS2 1.91% 2.24% 

A3STRAT1 4.15% 3.73% D21RICHE0 38.86% 36.75% 

A3STRAT2 4.15% 3.73% D21RICHE1 9.03% 8.54% 

TOTAL 100.00% 100.00% D21RICHE2 9.03% 8.54% 

21 A21ARPNE0 68.26% 68.26% TOTAL 100.00% 100.00% 

A21ARPNE1 15.87% 15.87% 

A21ARPNE2 15.87% 15.87% 

TOTAL 100.00% 100.00% 

NOTES: 
Noise model tracks shown on Exhibits 2.7-2 and 2.7-4. 
Totals may not add due to rounding. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Aviation Environmental Tool (AEDT) Version 3d; Ricondo & Associates, Inc., 

October 2021. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

TABLE 2 .7-12 GENERALIZED F IXED -WING NOISE MODEL TRACK USE – 2027 FORECAST CONDITIONS 

ARRIVALS DEPARTURES 

RUNWAY TRACK ID DAY NIGHT RUNWAY TRACK ID DAY NIGHT 

        

 

      

            

  

          

        

        

        

        

        

        

        

        

        

        

        

        

         

        

        

        

        

        

        

        

        

        

         

        

        

        

        

 
   

 
          

  
 
 

  

17 A17GPSNE0 38.60% 38.60% 17 D17RICHE0 68.26% 68.26% 

A17GPSNE1 24.40% 24.40% D17RICHE1 15.87% 15.87% 

A17GPSNE2 24.40% 24.40% D17RICHE2 15.87% 15.87% 

A17GPSNE3 6.30% 6.30% TOTAL 100.00% 100.00% 

A17GPSNE4 6.30% 6.30% 35 D35LIH0 38.60% 38.60% 

TOTAL 100.00% 100.00% D35LIH1 24.40% 24.40% 

35 A35MORKE0 34.13% 34.13% D35LIH2 24.40% 24.40% 

A35MORKE1 7.93% 7.93% D35LIH3 6.30% 6.30% 

A35MORKE2 7.93% 7.93% D35LIH4 6.30% 6.30% 

A35NAPUA0 34.13% 34.13% TOTAL 100.00% 100.00% 

A35NAPUA1 7.93% 7.93% 3 D3DLIH50 68.26% 68.26% 

A35NAPUA2 7.93% 7.93% D3DLIH51 15.87% 15.87% 

TOTAL 100.00% 100.00% D3DLIH52 15.87% 15.87% 

3 A03XNP0 25.24% 26.77% TOTAL 100.00% 100.00% 

A03XNP1 5.87% 6.22% 21 D21DIANE0 21.16% 21.50% 

A03XNP2 5.87% 6.22% D21DIANE1 4.92% 5.00% 

A03XSP0 25.24% 26.77% D21DIANE2 4.92% 5.00% 

A03XSP1 5.87% 6.22% D21DIANS0 8.19% 8.89% 

A03XSP2 5.87% 6.22% D21DIANS1 1.90% 2.07% 

A3STRAT0 17.77% 14.72% D21DIANS2 1.90% 2.07% 

A3STRAT1 4.13% 3.42% D21RICHE0 38.92% 37.87% 

A3STRAT2 4.13% 3.42% D21RICHE1 9.05% 8.80% 

TOTAL 100.00% 100.00% D21RICHE2 9.05% 8.80% 

21 A21ARNPN0 68.26% 68.26% TOTAL 100.00% 100.00% 

A21ARNPN1 15.87% 15.87% 

A21ARNPN2 15.87% 15.87% 

TOTAL 100.00% 100.00% 

NOTES: 
Noise model tracks shown on Exhibits 2.7-3 and 2.7-5. 
Totals may not add due to rounding. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Aviation Environmental Tool (AEDT) Version 3d; Ricondo & Associates, Inc., 

October 2021. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

TABLE 2 .7-13 GENERAL AVIATION AND MIL ITARY TOUCH -AND -GO NOISE MODEL TRACK USE – 
2019 EXISTING AND 2027 FORECAST CONDITIONS 

EXISTING (2019) FORECAST (2027) 

RUNWAY TRACK ID DAY NIGHT RUNWAY TRACK ID DAY NIGHT 

17 17TNGJ0 100.00% 0.00% 17 17TNGJ0 100.00% 0.00% 

TOTAL 100.00% 0.00% TOTAL 100.00% 0.00% 

35 35TNGJ0 100.00% 0.00% 35 35TNGJ0 100.00% 0.00% 

TOTAL 100.00% 0.00% TOTAL 100.00% 0.00% 

3 03TL0 50.00% 50.00% 3 03XTL0 50.00% 50.00% 

03TR0 50.00% 50.00% 03XTR0 50.00% 50.00% 

TOTAL 100.00% 100.00% TOTAL 100.00% 100.00% 

21 21TL0 50.00% 50.00% 21 21XTL0 50.00% 50.00% 

21TR0 50.00% 50.00% 21XTR0 50.00% 50.00% 

TOTAL 100.00% 100.00% TOTAL 100.00% 100.00% 

NOTE: Noise model tracks shown on Exhibits 2.7-6 and 2.7-7. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Aviation Environmental Tool (AEDT) Version 3d; Ricondo & Associates, Inc., 

October 2021. 

TABLE 2 .7-14 GENERALIZED HELICOPTER NOISE MODEL TRACK USE – 2019 EXISTING AND 
2027 FORECAST CONDITIONS 

ARRIVALS DEPARTURES TOUCH AND GO 

TRACK ID DAY NIGHT TRACK ID DAY NIGHT TRACK ID DAY NIGHT 
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AKONADSP0 4.34% 4.34% DKONADSP0 3.34% 0.00% AH03TE0 21.75% 21.75% 

AKONADSP1 4.33% 4.33% DKONADSP1 3.33% 0.00% AH03TW0 21.75% 21.75% 

AKONADSP2 4.33% 4.33% DKONADSP2 3.33% 0.00% AH21TE0 3.25% 3.25% 

ATRDESDS0 29.06% 29.06% DOVH1DSP0 1.10% 0.00% AH21TW0 3.25% 3.25% 

ATRDESDS1 28.97% 28.97% DOVH1DSP1 1.10% 0.00% DH03TE0 21.75% 21.75% 

ATRDESDS2 28.97% 28.97% DOVH1DSP2 1.10% 0.00% DH03TW0 21.75% 21.75% 

TOTAL 100.00% 100.00% DOVH2DSP0 0.33% 0.00% DH21TE0 3.25% 3.25% 

DOVH2DSP1 0.33% 0.00% DH21TW0 3.25% 3.25% 

DOVH2DSP2 0.33% 0.00% TOTAL 100.00% 100.00% 

DTRDESDS0 28.62% 33.40% 

DTRDESDS1 28.54% 33.30% 

DTRDESDS2 28.54% 33.30% 

TOTAL 100.00% 100.00% 

NOTES: 
Noise model tracks shown on Exhibit 2.7-8. 
Totals may not add due to rounding. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Aviation Environmental Tool (AEDT) Version 3d; Ricondo & Associates, Inc., 

October 2021. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

2.7.6 PERFORMANCE CHARACTERISTICS 
Aircraft weight during departure is a factor in the level of noise experienced on the ground because it impacts the 
rate at which an aircraft can climb. Generally, the heavier the aircraft, the slower the rate of climb, and the 
distribution of noise along its route of flight tends to be larger. The AEDT uses the distance flown to the destination 
as a surrogate for the weight, by assuming fuel load necessary to reach that first destination has a direct relationship 
to the takeoff weight. The AEDT groups trip lengths into nine stage length categories and assigns various aircraft 
weights associated with up to all nine categories. Table 2.7-15 summarizes the stage length categories. 

TABLE 2 . 7-15 STAGE LE NGTH CATEGORIES 

CATEGORY STAGE LENGTH (NAUTICAL MILES) 

1 0 – 500 

2 500 – 1,000 

3 1,000 – 1,500 

4 1,500 – 2,500 

5 2,500 – 3,500 

6 3,500 – 4,500 

7 4,500 – 5,500 

8 5,500 – 6,500 

9 6,500 + 

SOURCE: US Department of Transportation, Federal Aviation Administration, Aviation Environmental Design Tool (AEDT): Version 3d Technical Manual, March 2021. 

Departure stage length assignments were based on the distance to a flight’s nonstop designation. Most general 
aviation and military aircraft do not have multiple stage lengths available in the model; therefore, the available stage 
length of “1” in the AEDT was used. Table 2.7-16 summarizes the proportion of the aircraft operations with multiple 
stage lengths available in the AEDT that are assumed to fall within each of the stage length categories used for the 
2019 existing and 2027 forecast conditions. For 2019, the destinations served for an AAD were based on flights 
provided in representative published flight schedules for commercial operations, as well as 2019 US DOT T-100 data 
for unscheduled operations (cargo operations). A representative destination city was correlated to a specific aircraft 
type for 2019. The forecast flight schedules developed for the Master Plan Update were used to determine 
destinations by aircraft type for scheduled commercial operations in 2027.  The proportions of designations served 
by unscheduled cargo operations were maintained from 2019 proportions. 

TABLE 2 .7-16 DEPARTURE STAGE LENGTH DISTRIBUTION 

STAGE LENGTH 

YEAR 1 2 3 4 5 TOTAL 

        

 

      

   
          

          
             

      
            

        

     

     

   

   

   

   

   

   

   

   

  

      

         
            

         
           

          
      

        
        

      
     

       

 
  

       

       

       

               
   

                   
                  

        

2019 63.32% 0.00% 0.00% 33.53% 3.15% 100.00% 

2027 59.25% 0.00% 0.00% 37.42% 3.33% 100.00% 

NOTE: The stage length is the nonstop distance flown by an aircraft departing the Airport. The greater the stage length, the greater the fuel load and the heavier the 
aircraft. The heavier aircraft weights result in slower climb performance, which tends to result in greater noise levels on the ground. 

SOURCES: Diio Mi, October 2021 (Innovata scheduled carrier flight data for CY 2019); US Department of Transportation, (T-100 Database for 2019 and 2027); 
Ricondo & Associates, Inc., Lihue Airport Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, March 2020; US Department of Transportation, 
Federal Aviation Administration, Aviation Forecast Approval-Lihue Master Plan, September 30, 2020; Ricondo and Associates Inc. October 2021. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

Note that standard fixed-wing aircraft performance profile data for arrivals and departures were used in the AEDT 
calculations. There were no user-defined performance profiles used in the AEDT model; therefore, the FAA AEE 
approval was not required. 

The AEDT aircraft database provides standard arrival and departure profiles for helicopters. All helicopter altitude 
profiles include a level segment at 1,000 feet above field elevation (AFE) after climb or prior to descent. This level 
segment continues for the entire track after climb or at the start of an arrival track up to the point where it descends. 
Noise calculations were limited to an area where DNL 55 dBA and higher exposure levels are expected; therefore, 
terrain was not a factor that would require modifying the helicopter altitude profile. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

3. NOISE EXPOSURE MAPS 

As previously described, the compiled data were used as input to the FAA’s AEDT Version 3d. Aircraft noise contours 
are presented at levels of DNL 55, 60, 65, 70, and 75 dBA. DNL 65 dBA and higher is identified in 14 CFR Part 150 
to be significant noise for noise-sensitive land uses, such as residential, transient lodging, schools, places of worship, 
libraries, hospitals, nursing homes, auditoriums, outdoor amphitheaters, concert halls, and historic properties.36, 37 

The noise contours represent the daily energy average of all 365 days of operation for the 2019 existing and 2027 
forecast conditions. The noise contour pattern extends from each runway end and reflects the flight tracks used by 
all aircraft. The relative distance of the noise contours from the Airport along each route is a function of the 
frequency of each runway use for total arrivals and departures, use at night, and aircraft type. 

GIS software, along with information on land use, population, dwelling units, and the NEM contours, was used to 
conduct a spatial analysis to identify incompatible land uses exposed to various levels of aircraft noise and the 
number of people, dwelling units, and noise-sensitive sites that are incompatible with the aircraft noise exposure 
levels they experience. 

2019 EXISTING CONDITION NOISE EXPOSURE MAP 
Exhibit 3.1-1 depicts the AAD noise exposure pattern for the 2019 existing condition, as well as the current land 
uses around the Airport in relation to the noise exposure pattern. Consistent with 14 CFR Part 150, the DNL 65, 70, 
and 75 dBA noise contours are depicted on the exhibit. Residential and other noise-sensitive land uses are identified 
in 14 CFR Part 150 as incompatible with aircraft noise of DNL 65 dBA and higher. Exhibit 3.1-1 also depicts the DNL 
60 dBA noise contour and the DNL 55 dBA noise contour for State informational purposes only. Residential and 
other noise-sensitive land uses within the DNL 60 dBA noise contour are considered incompatible by the State of 
Hawaii recommended guidelines. The DNL 55 dBA noise contour is shown for informational purposes as described 
in Section 1.3.5. Table 3.1-1 summarizes the land area (in acres) within each noise contour level. 

TABLE 3 .1-1 LAND AREA – 2019 EXIST ING CONDITION 

DAY NIGHT AVERAGE SOUND LEVEL (DNL) IN 
A WEIGHTED DECIBELS (DBA) 

LAND AREA 
(ACRES) 

DNL 55–60 994.14 

DNL 60–65 502.55 

DNL 65–70 376.34 

DNL 70–75 220.58 

DNL 75+ 237.29 

TOTAL DNL 60+ 1,336.76 
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TOTAL DNL 65+ 834.20 

NOTE: Totals may not add due to rounding. 
SOURCE: Ricondo & Associates, Inc., November 2021 (based on the Federal Aviation Administration’s Aviation Environmental Design Tool [AEDT], Version 3d). 

36 Historic properties are those that are listed in or eligible for listing in the National Register of Historic Places. 
37 Per 14 CFR 150.101(e)(6), noise exposure maps must also contain and identify the location of noise sensitive public buildings (such as 

schools, hospitals, and health care facilities), and properties on or eligible for inclusion in the National Register of Historic Places. 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

Natural Land Use Areas 
within DNL 70 dBA Puhi-Hanamaulu 

Census County Division 
Puhi-Hanamaulu Natural Land Use Areas Lihue Census 

Census County Divisionwithin DNL 70 dBA County Division Golf Course Land Use Areas 
within DNL 70 dBA 

#
17 35

Lihue 
AirportLEGEND 

HanamauluExisting Airport Property Boundary$+ Bay
Existing Runway Centerline 

Future Airport Easements 
Nawil iwi li Bay

Future Airport Property Boundary 
$+Census County Division Boundary Line 

Primary Roads U51V
Existing Land Uses 

Agricultural U56V $+Golf Course 

Natural 
KalapakiNeighborhood Center 

Beach 
Parks and Recreation 

Residential Community 

#
#

Resort 
$+# #Transportation 

#$+Urban Center 
Nawiliwili

# Place of Worship * Harbor 
G Hospital/Assisted Living Facility 

! School(

!( # Public Library 

U58V$+ Sponsor's CertificationTransient Lodging 
The Noise Exposure Map and accompanying documentation 

# 
" Music Venue/Auditorium) for the Noise Exposure Map for Lihue Airport, including the 
! Historic Property( description of consultation and opportunity for public

$+# involvement, submitted in accordance with Title 14 Code of2019 Existing Condition Noise Exposure Contours 
# Federal Regulations Part 150, Airport Noise CompatibilityDNL 55 dBA (State use only) 

Planning, are hereby certified as true and complete to the
# #DNL 60 dBA (State use only) 

# best of my knowledge and belief under penalty of 18 US
#* ## Nawilwili Road coincides with Census

##* #DNL 65 dBA Code 1001. It is hereby certified that adequate opportunityLihueU56V Tract Boundary at this location.
# has been afforded to interested persons to submit views,

$+
DNL 70 dBA 

#* ## data, and comments concerning the correctness and
#*DNL 75 dBA 

##* adequacy of the Noise Exposure Map.
#*#*NOTES: Feb 6, 2023 DNL – Day-Night Average Sound Level Hanamaulu Date of Signature Edwin H. SniffendBA – A-weighted Decibel 

DNL 55 and 60 dBA contours are shown Director of Transportation 
for State informational purposes only. State of Hawaii 

SOURCES: Woolpert,  August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawaii, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawaii, Department of Transportation (DOT) – Airports Division, Lihue Airport Layout Plan, October 2020 (Airport property boundary,
future Airport property boundary, and future Airport easements); County of Kauai, https://kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (accessed May 19, 2021); Wilson Okamoto Corporation and State of Hawaii DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport 
Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & Associates, Inc., based on Federal Aviation Administration (FAA) Aviation Environmental Design Tool (AEDT), Version 3d, November 2021 (noise contours). EXHIBIT 3.1-1 

2019 EXISTING CONDITION 
NO RT H 2,000 ft NOISE EXPOSURE MAP 

P:\GIS\Projects\LIH\MXD\LIH_NEM_Exh3_1-1_2019ExistingConditionNoiseExposureMap_20221107.mxd 
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LIHUE AIRPORT JUNE 2022 (AMENDED JANUARY 2023) 

The overall shape of the noise contours is primarily a function of the combination of runway use, flight tracks, and 
time-of-day operations at LIH. The shape of the noise contours north and south of the Airport reflects the 
predominant use of the primary runways – Runway 3 for departures and Runway 35 for arrivals. Helicopter arrivals 
from the northwest influence the shape of the DNL 55 dBA noise contour to the northwest, and helicopter 
operations influence the shape of the DNL 60 dBA and DNL 65 dBA noise contours west of the Airport. 

Table 3.1-2 summarizes the residential dwelling units, population, and noise-sensitive public facilities exposed to 
aircraft noise levels of DNL 65 dBA and higher and DNL 60 dBA and higher for the 2019 existing condition. 
US Decennial Census data for 2020 by Census Tract was used to calculate a population factor for each census tract 
intersecting the 2019 Existing Condition or 2027 Forecast Conditions NEM contours exposed to DNL 55 dBA and 
higher. Two census tracts intersect the two NEM contours, Census Tracts 404.01 and 405, with a population factor 
of four and three, respectively. Dwelling units were manually counted within noise contours using a combination 
of land use, aerial survey, and the County of Kauai’s assessor’s information. 

As shown in Table 3.1-2, there are no dwelling units or population within the DNL 65 dBA or DNL 60 dBA noise 
contours. 

For informational purposes only, Exhibit 3.1-1 shows the DNL 55 dBA noise contour, extending to the south, west, 
and north of the airfield. There is one residential dwelling unit, with an estimated population of four between the 
DNL 55 and 60 dBA noise contours. All uses between the DNL 55 and 60 dBA are considered compatible by FAA 
guidelines and the State of Hawaii recommended guidelines. 

Golf courses are included in the land use category “golf courses, riding stables, and water recreation” in FAA 
guidelines and “public golf courses, riding stables, cemeteries, gardens, etc.” in the State of Hawaii recommended 
guidelines. Approximately 10 acres of a golf course are within the DNL 70 dBA and higher noise contour, which is 
considered incompatible by FAA guidelines. Approximately 132 acres of golf course are within the DNL 60 dBA and 
higher noise contour, which is considered incompatible by the State of Hawaii recommended guidelines. 

Resort land uses are most closely related to “transient lodgings” in FAA guidelines and “low density residential, 
resorts, and hotels (outdoor facility)” and “transient lodgings with limited outdoor use” in the State of Hawaii 
recommended guidelines. No resort land use is within the DNL 65 dBA noise contour. Approximately 4 acres of 
resort land use are within the DNL 60 dBA noise contour, which is considered incompatible by the State of Hawaii 
recommended guidelines. Resort land use within the DNL 60 dBA noise contour includes structures associated with 
Kauai Lagoons Marina at Marriott's Kauai Lagoons Kalanipu‘u. 

As indicated in the 2018 Kauai General Plan, land use designated as “natural” includes State Land Use Conservation 
District land and County Open Zoning District land as well as the ridges, waterfalls, river valleys, and coastline of the 
island that comprise its open spaces and scenic views. Natural land uses are most closely related to “nature exhibits 
and zoos” in FAA guidelines and “nature exhibits and zoos, neighborhood parks” and “extensive natural wildlife and 
recreation areas” in the State of Hawaii recommended guidelines. Approximately 24 acres of natural land are within 
the DNL 70 dBA and higher noise contour, which is considered incompatible by FAA guidelines. Approximately 
94 acres of natural land are within the DNL 60 dBA and higher noise contour (of which, approximately 52 acres are 
within the DNL 65 dBA and higher noise contour), which is considered incompatible by the State of Hawaii 
recommended guidelines.38 

38 Per the State of Hawaii recommended guidelines, "Extensive natural wildlife and recreation areas” are considered incompatible at and above 
DNL 60 dBA; “Nature exhibits and zoos, neighborhood parks” are considered incompatible at and above DNL 65 dBA. 
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TABLE 3 .1-2 RESIDENTIAL UNITS , POPULATION, AND NOISE -SENSITIVE FACIL IT IE S – 
2019 EXISTING CONDITION 

LAND USE 

ANNUAL DAY NIGHT AVERAGE SOUND LEVEL (DNL) IN A WEIGHED 
DECIBELS (DBA) 

60 65 65 70 70 75 60+ 65+ 70+ 

        

 

      

         
   

  

        
  

      

 
        

        

 
 

       

        

       

       

         

         

         

 
  
    
     
       

    
 

    
    

 

          
           

    

           
       

       
        

    
           

         
          

 

  

- -

- - -

Residential 
Population 1 

Dwelling Units 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Music Venues/Auditoriums 0 0 0 0 0 0 

Place of Worship 2 1 0 0 1 0 0 

Noise-Sensitive 
Facilities 

Hospitals 

Public Libraries 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Hospitals/Assisted Living Facilities 0 0 0 0 0 0 

Transient Lodging 3 0 0 0 0 0 0 

Other Historic Properties 4 0 4 2 6 6 2 

NOTES: 
1 Population counts do not include transient lodging. 
2 Place of Worship is consistent with 14 CFR Part 150 “churches”. 
3 Transient Lodging includes resorts, hotels, and timeshares. 
4 Historic properties are those that are listed in or eligible for listing in the National Register of Historic Places. 
SOURCES: US Census Bureau, 2020 (census tract data); State of Hawaii, 2020 (points of interest); County of Kauai, Kauai Real Property Assessment, 

https://qpublic.schneidercorp.com/Application.aspx?AppID=986&LayerID=20101&PageTypeID=1&PageID=8741&KeyValue=380180010000 (accessed 
November 2021); Wilson Okamoto Corporation and State of Hawaii DOT Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements 
Appendix D, November 2007 (historic properties); Ricondo & Associates, Inc., November 2021 (based on Federal Aviation Administration Aviation Environmental 
Design Tool [AEDT], Version 3d). 

No places of worship are within the DNL 65 dBA and higher noise contour. One place of worship, New Hope Lihue, 
located at 3215 Kapule Highway, is within the DNL 60 dBA and higher noise contour, which is considered 
incompatible by the State of Hawaii recommended guidelines.  

Six historic properties are within the DNL 60 dBA and higher noise contour. Four of the six historic properties are 
located in the DNL 65 dBA and higher noise contour in transportation land use areas, which is considered compatible 
by both FAA guidelines and the State of Hawaii recommended guidelines. The remaining two historic properties 
are located in the DNL 70 dBA and higher noise contour in natural land use areas, which is considered incompatible 
by both FAA guidelines and the State of Hawaii recommended guidelines. Table 3.1-3 provides information 
regarding the six historic properties. Although a historic property may be located in an area that is considered 
incompatible by FAA guidelines and/or the State of Hawaii recommended guidelines, this does not necessarily mean 
the historic property would be impacted or that it affects its eligibility for listing in the National Register of Historic 
Places. 
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TABLE 3 .1-3 HISTORIC PROPERTIES LOCATED WITHIN THE DNL 60 DBA AND HIGHER NOISE CONTOUR S 

STATE 
INVENTORY 
OF HISTORICS 
PLACES 
NUMBER SITE TYPE FUNCTION DESCRIPTION 

LOCATED 
WITHIN 
NOISE 
EXPOSURE 
CONTOUR 

LAND USE 
DESIGNATION 

LAND USE 
COMPATIBILITY 
PER FAA 
GUIDELINES 

LAND USE 
COMPATIBILITY 
PER STATE OF 
HAWAII 
GUIDELINES 

        

 

      

              

 
 

  
 

     

 
 

 
 
 

  
 

  
 

  
 

  
 

   
 

 

  
  

  
  

 

 
 

 
 

 

 
 

  
 

 
 

  

      

   
 

      

   
 

      

  
 

 
 

 

 
 

 
 

  

 

      

 
 

  
 

 
 

  
 

 

        

  
 

 
  

  
 

 

        

 
      

               
                 

                   
    

                
               

          
          

   
    
   

                 
                

     

  

50-30-11-2087 Nawiliwili 
Harbor Light, 
Wall Remnants, 
and Building 
Foundations 

Lighthouse and 
Associated 
Remnants of 
Caretaker’s 
Quarters 

Series of 
features 
interpreted as 
being 
associated with 
Nawiliwili 
Harbor Light 

DNL 65 dBA Transportation Compatible Compatible 

50-30-11-2096 Ditch Drainage Concrete 
drainage ditch 

DNL 65 dBA Transportation Compatible Compatible 

50-30-11-2097 Ditch Drainage Concrete 
drainage ditch 

DNL 65 dBA Transportation Compatible Compatible 

50-30-11-2103 Structural 
Foundations 

Industrial 
Complex 

Remnants of 
five 
foundations 
associated with 
a historic 
industrial 
complex 
present near 
Ahukini 
Landing 

DNL 65 dBA Transportation Compatible Compatible 

50-30-08-3958 Enclosures and 
Related 
Structures 

Animal 
Husbandry 

Piggery dating 
from the 
plantation era 

DNL 70 dBA Natural Incompatible 1 Incompatible 2 

Enclosures and 
Related 
Structures 

Animal 
Husbandry 

Piggery dating 
from the 
plantation era 

DNL 70 dBA Natural Incompatible 1 Incompatible 2 

NOTES: 
Historic properties are those that are listed in or eligible for listing in the National Register of Historic Places. 
1 Although a historic property may be located in an area that is considered incompatible by FAA guidelines, this does not necessarily mean the historic property 

would be impacted or that it affects its eligibility for listing in the National Register of Historic Places. Natural land uses are most closely related to “Nature 
exhibits and zoos” in Title 14 Code of Federal Regulations Part 150 land use compatibility guidelines (see Table A.2-2 in Appendix A). Per FAA guidelines, these 
uses are considered incompatible at DNL 70 dBA and higher. 

2 Although a historic property may be located in an area that is considered incompatible by the State of Hawaii recommended guidelines, this does not necessarily 
mean the historic property would be impacted or that it affects its eligibility for listing in the National Register of Historic Places. Natural land uses are most 
closely related to “Nature exhibits and zoos, neighborhood parks” and “Extensive natural wildlife and recreation areas” in State of Hawaii land use compatibility 
guidelines (see Table A.2-3 in Appendix A). Per State of Hawaii guidelines, these uses are considered incompatible at DNL 70 dBA and higher. 

dBA – A-Weighted Decibels 
DNL – Day-Night Average Sound Level 
FAA – Federal Aviation Administration 
SOURCES: Monahan, Chris, Ph.D., and Hallett H. Hammatt, Ph.D., Archaeological Literature Review and Field Inspection Report for the Nawiliwili-Ahukini Bike Path 

Project, Nawiliwili, Kalapaki and Hanama’ulu Ahupua’a, Lihu’e District, Kaua’I Island, July 2008; Wilson Okamoto Corporation and State of Hawaii Department of 
Transportation – Airports Division, Final Environmental Impact Statement, Lihue Airport Improvements, November 2007; Appendix A of this document. 
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3.2 2027 FORECAST CONDITIONS NOISE EXPOSURE MAP 
Exhibit 3.2-1 depicts the expected AAD noise exposure pattern for the 2027 forecast conditions. This noise contour 
pattern is reflective of typical operating conditions at LIH, combined with the future changes to Runway 3-21 and 
associated noise model tracks, operational levels, and fleet mix as described in Chapter 2. Consistent with 14 CFR 
Part 150, the DNL 65, 70, and 75 dBA noise contours are depicted on the exhibit. Residential and other 
noise-sensitive land uses are identified in 14 CFR Part 150 as incompatible with aircraft noise of DNL 65 dBA and 
higher. Exhibit 3.2-1 also depicts the DNL 60 dBA noise contour and the DNL 55 dBA noise contour for State 
informational purposes only. Residential and other noise-sensitive land uses within the DNL 60 dBA noise contour 
are considered incompatible by the State of Hawaii recommended guidelines. The DNL 55 dBA noise contour is 
shown for informational purposes as described in Section 1.3.5. 

Table 3.2-1 compares the land area within each aircraft noise contour level for the existing and future conditions. 

TABLE 3 .2-1 LAND AREA COMPARISON – 2019 EXISTING AND 2027 FORECAST CONDITIONS 

LAND AREA (ACRES) 

ANNUAL DAY NIGHT AVERAGE 
SOUND LEVEL (DNL) IN 

A WEIGHTD DECIBELS ( DBA) EXISTING 2019 FORECAST 2027 DIFFERENCE 

DNL 55–60 994.14 1,141.14 147.01 

DNL 60–65 502.55 580.62 78.06 

DNL 65–70 376.34 399.34 23.01 

DNL 70–75 220.58 249.84 29.26 

DNL 75+ 237.29 259.77 22.48 

TOTAL DNL 60+ 1,336.76 1,489.57 152.81 
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- – –

TOTAL DNL 65+ 834.20 908.95 74.75 

NOTE: Totals may not add due to rounding. 
SOURCE: Ricondo & Associates, Inc., November 2021 (based on the Federal Aviation Administration’s Aviation Environmental Design Tool [AEDT], Version 3d). 

The overall shape of the noise contours is generally similar to that of the 2019 existing condition noise contours. As 
evidenced in the comparison of noise contour areas reported in Table 3.2-1, the areas within the 2027 forecast 
conditions noise contours are slightly larger than those of the 2019 existing condition and departure noise from 
Runway 3 is shifted to the southwest due to the southwestern shift of the Runway 3 departure end. These changes 
are to be expected due to the forecast increase in operations by 2027 as compared to 2019 and the approved RSA 
improvements for Runway 3-21. 
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Natural Land Use Areas 
within DNL 70 dBAPuhi-Hanamaulu Lihue Census Puhi-Hanamaulu 

Census County Division County Division Census County Division Natural Land Use Areas Golf Course Land Use Areas 
within DNL 70 dBA within DNL 70 dBA 

#
17 35

Lihue 
AirportLEGEND 

Hanamaulu 
Existing Airport Property Boundary$+ Bay 
Future Runway Centerline 

Future Airport Easements Nawil iwi li Bay 
Future Airport Property Boundary 

$+ 
Census County Division Boundary Line 

Primary Roads U51V
Existing Land Uses 

Agricultural U56V $+ Golf Course 

Natural 
KalapakiNeighborhood Center Beach 

Parks and Recreation 

Residential Community 

#
#Resort 

$+# #Transportation 
#$+ Urban Center 

Nawiliwili
# Place of Worship * Harbor 
G Hospital/Assisted Living Facility 

! School(

!( # Public Library Sponsor's Certification 

U for the Noise Exposure Map for Lihue Airport, including theV The Noise Exposure Map and accompanying documentation58$ Transient Lodging+ 

# 
" Music Venue/Auditorium) description of consultation and opportunity for public 
! Historic Property( involvement, submitted in accordance with Title 14 Code of

$+# Federal Regulations Part 150, Airport Noise Compatibility2027 Forecast Conditions Noise Exposure Contours 
# Planning, are hereby certified as true and complete to theDNL 55 dBA (State use only) 

best of my knowledge and belief under penalty of 18 US
# #DNL 60 dBA (State use only) 

# Code 1001. It is hereby certified that adequate opportunity
#* ## Nawilwili Road coincides with Census

##* # has been afforded to interested persons to submit views,DNL 65 dBA LihueU56V Tract Boundary at this location.
# data, and comments concerning the correctness and

$+
DNL 70 dBA 

#* ## adequacy of the Noise Exposure Map and descriptions of
#*DNL 75 dBA 

##* forecast aircraft operations.
#*#*NOTES: Feb 6, 2023DNL – Day-Night Average Sound Level Hanamaulu Date of Signature Edwin H. SniffendBA – A-weighted Decibel 

DNL 55 and 60 dBA contours are shown Director of Transportation 
for State informational purposes only. State of Hawaii 

SOURCES: Woolpert,  August 2019 (aerial photography – for visual reference only, may not be to scale); State of Hawaii, 2020 (points of interest, census county divisions); SSFM International, Inc., 2018 (Kauai General Plan Land Use Boundaries); State of Hawaii, Department of Transportation (DOT) – Airports Division, Lihue Airport Layout Plan, October 2020 (Airport property boundary,
future Airport property boundary, and future Airport easements); County of Kauai, https://kauai.gov/Government/Departments-Agencies/Public-Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (accessed May 19, 2021); Wilson Okamoto Corporation and State of Hawaii DOT – Airports Division, Final Environmental Impact Statement: Lihue Airport 
Improvements Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads); Ricondo & Associates, Inc., based on Federal Aviation Administration (FAA) Aviation Environmental Design Tool (AEDT), Version 3d, November 2021 (noise contours). EXHIBIT 3.2-1 

2027 FORECAST CONDITIONS 
NO RT H 2,000 ft NOISE EXPOSURE MAP 

P:\GIS\Projects\LIH\MXD\LIH_NEM_Exh3_2-1_Forecast2027NoiseExposureMap_20221107.mxd 
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Table 3.2-2 summarizes the residential dwelling units, population, and noise-sensitive public facilities affected by 
the aircraft noise levels of DNL 65 dBA and higher and DNL 60 dBA and higher for the 2027 forecast conditions. 
Comparing the noise pattern to the land use map shows that there are no residential units within the DNL 65 dBA 
noise contour for 2027 forecast conditions. There would be 6 residential units with 18 residents exposed to aircraft 
noise between DNL 60 and 65 dBA, which is considered incompatible by the State of Hawaii recommended 
guidelines. The six residential units are in the southwest area of the DNL 60 dBA noise contour at Kamamalu 
Condominiums, located at 3920 Haoa Street. The Kamamalu Condominiums comprise 31 residential units total 
within 3 structures; the noise contour partially intersects 1 structure with an estimated 12 residential units. 

For informational purposes only, Exhibit 3.2-1 shows the DNL 55 dBA noise contour and the estimated residential 
impact is recorded. Some areas of residential communities would be between the DNL 55 and 60 dBA noise 
contours, including 451 dwelling units with an estimated population of 1,563. The estimated dwelling units between 
the DNL 55 and 60 dBA consist of 88 existing residential dwelling units to the southeast and east, and 363 residential 
dwelling units in future developments, including the Kohea Loa development to the northwest, and the proposed 
Timbers Resorts Kauai’s Hokuala Phase I Master Plan Development south of the airfield. All uses between the 
DNL 55 and 60 dBA noise contours are considered compatible by FAA guidelines and the State of Hawaii 
recommended guidelines. 

TABLE 3 .2-2 RESIDENTIAL UNITS , POPULATION, AND NOISE -SENSITIVE FACIL IT IES – 2027 FORECAST 
CONDITIONS 

LAND USE 

ANNUAL DAY NIGHT AVERAGE SOUND LEVEL (DNL) IN A WEIGHED DECIBELS 
(DBA) 

60 65 65 70 70 75 60+ 65+ 70+ 

        

 

      

       
             

            
          
         

             
          

       

          
            

      
                

    
      

            
 

           
 

 
  

         
 

      

 
        

        

 
 

  
 

      

        
       

       
        

         
         

 
  
    
  
      

 
  

    
    

    
 

         
       

       
 

- -

- - -

Residential 
Population 1 

Dwelling Units 
18 
6 

0 
0 

0 
0 

18 
6 

0 
0 

0 
0 

Music Venues / 
Auditoriums 

0 0 0 0 0 0 

Noise-Sensitive 
Facilities 

Place of Worship 2 

Hospitals 
Libraries 

1 
0 
0 

0 
0 
0 

0 
0 
0 

1 
0 
0 

0 
0 
0 

0 
0 
0 

Nursing Homes 0 0 0 0 0 0 
Transient Lodging 3 0 0 0 0 0 0 

Other Historic Properties 4 0 4 2 6 6 2 

NOTES: 
1 Population counts do not include transient lodging. 
2 Place of Worship is consistent with 14 CFR Part 150 “churches”. 
3 Transient Lodging includes resorts, hotels, and timeshares. 
4 Historic properties are those that are listed in or eligible for listing in the National Register of Historic Places. 
SOURCES: US Census Bureau, 2020 (census tract data); State of Hawaii, 2020 (points of interest); County of Kauai, Kauai Real Property Assessment, 

(https://qpublic.schneidercorp.com/Application.aspx?AppID=986&LayerID=20101&PageTypeID=1&PageID=8741&KeyValue=380180010000, accessed: 
November 2021); Wilson Okamoto Corporation and State of Hawaii DOT Airports Division, Final Environmental Impact Statement: Lihue Airport Improvements 
Appendix D, November 2007 (historic properties); Gary Siracusa, Director of Construction, Timbers Resorts Kauai, “Proposed Development Plans for LIH NEM 
Update”, email to Ricondo & Associates, Inc. Staff, November 11, 2021; Ricondo & Associates, Inc., November 2021 (based on Federal Aviation Administration 
Aviation Environmental Design Tool [AEDT], Version 3d). 

Approximately 12 acres of golf course would be within the DNL 70 dBA and higher noise contour, which is 
considered incompatible by FAA guidelines. Approximately 184 acres of golf course would be within the 
DNL 60 dBA and higher noise contour, which is considered incompatible by the State of Hawaii recommended 
guidelines. 
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No resort land use would be within the DNL 65 dBA and higher noise contour. Approximately 8 acres of resort land 
use would be within the DNL 60 dBA and higher noise contour, which is considered incompatible by the State of 
Hawaii recommended guidelines. Resort land use located within the DNL 60 dBA and higher noise contour includes 
structures associated with Kauai Lagoons Marina at Marriott’s Kauai Lagoons Kalanipu‘u. 

Approximately 23 acres of natural land would be within the DNL 70 dBA and higher noise contour, which is 
considered incompatible by FAA guidelines. Approximately 103 acres of natural land would be within the 
DNL 60 dBA and higher noise contour (of which, approximately 54 acres would be within the DNL 65 dBA and higher 
noise contour), which is considered incompatible by the State of Hawaii recommended guidelines.39 

Consistent with the 2019 existing condition NEM discussed in Section 3.1, no places of worship would be within the 
DNL 65 dBA and higher noise contour. One place of worship, New Hope Lihue, would be within the DNL 60 dBA 
and higher noise contour, which is considered incompatible by the State of Hawaii recommended guidelines. 

Consistent with the 2019 existing condition NEM discussed in Section 3.1, six historic properties would be within 
the DNL 60 dBA and higher noise contour. Four of the six historic properties would be located in the DNL 65 dBA 
and higher noise contour in transportation land use areas, which is considered compatible by both FAA guidelines 
and the State of Hawaii recommended guidelines. The remaining two historic properties would be located in the 
DNL 70 dBA and higher noise contour in natural land use areas, which is considered incompatible by both FAA 
guidelines and the State of Hawaii recommended guidelines. Table 3.1-3 provides information regarding the six 
historic properties. Although a historic property may be located in an area that is considered incompatible by FAA 
guidelines and/or the State of Hawaii recommended guidelines, this does not necessarily mean the historic property 
would be impacted or that it affects its eligibility for listing in the National Register of Historic Places. 

39 Per the State of Hawaii recommended guidelines, "Extensive natural wildlife and recreation areas” are considered incompatible at and above 
DNL 60 dBA. “Nature exhibits and zoos, neighborhood parks” are considered incompatible at and above DNL 65 dBA. 
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4. CONSULTATION AND PUBLIC REVIEW 

The Part 150 NEM Update study included consultation with municipalities and stakeholders (those required by 
14 CFR 150.21[b] and A150.105[a]) through a Technical Advisory Committee (TAC). The Study also provided an 
opportunity for interested persons to comment during public information meetings. Per 14 CFR 150.21(b) and 
A150.105(a) (Appendix A to Part 150), the NEMs and documentation should be submitted 

in consultation with states, public agencies, and planning agencies whose area, or any portion of 
whose area, of jurisdiction is within the DNL 65 dBA contour depicted on the map, FAA regional 
officials, and other Federal officials having local responsibility for land uses depicted on the map. 
This consultation must include regular aeronautical users of the airport. The airport operator shall 
certify that it has afforded interested persons adequate opportunity to submit their views, data, and 
comments concerning the correctness and adequacy of the draft noise exposure map and 
descriptions of forecast aircraft operations. 

For the Study, stakeholder representatives include the County of Kauai; the FAA; State and federal congressional 
representatives; the US Department of Agriculture; the Department of Land and Natural Resources; the Kauai 
Chamber of Commerce; and the Kauai Visitors Bureau. 14 CFR 150.21(b) also indicates that the NEMs and 
documentation allow the opportunity for the public review and comment. Documents supporting the consultation 
process and opportunities for the public to comment are provided in Appendix C. 

Public comments were considered when the Study was finalized. One written public comment was received (see 
Appendix D). 

4.1 TECHNICAL ADVISORY COMMITTEE 
Members of the NEM TAC are the same members as the Master Plan Update TAC, apart from federal congressional 
representation. Table 4.1-1 lists the TAC members. The first NEM TAC meeting was conducted on 
October 25, 2021, and the second TAC meeting was conducted on May 4, 2022. Information presented to the TAC 
is provided in Appendix C. No written comments on the Draft 14 CFR Part 150 NEM Update study were received 
from TAC members. 

4.2 PUBLIC REVIEW 
The first NEM public information meeting was conducted on October 26, 2021, to discuss the noise analysis 
assumptions and methodology. This meeting provided the community an opportunity to comment on the Airport 
noise concerns. A copy of the legal notice newspaper affidavit and presentation for the first public information 
meeting is included in Appendix D. There were no public comments received during the workshop. A second NEM 
public meeting was conducted on May 5, 2022, to discuss the noise analysis results and provide the public an 
opportunity to comment on the Draft 14 CFR Part 150 NEM Update study. A copy of the legal notice newspaper 
affidavit and presentation is included in Appendix D. The public was provided an opportunity to review and 
comment in writing or an online form on the Draft 14 CFR Part 150 NEM Update study from April 17, 2022, to May 
16, 2022.  One public comment was received (see Appendix D). 
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TABLE 4 .1-1 TECHNICAL ADVISORY COMMITTEE MEMBERS FOR THE NOISE EXPOSURE MAP UPDATE 

NAME TITLE REPRESENTING ¹ 

        

 

      

            

    

     

     

      

       

     

      

      

       

        

           

         

     

     

         

            

        

     

        

        

          

     

      

        

    

      

   

   

     

    

      

   

    

      

      

 
               

             
            

       
              

  
      

Brian Schatz US Senator US Senate 

Mazie Hirono US Senator US Senate 

Kai Kahele District 2 US Representative US Congress 

Harold Taira Port Director US Department of Agriculture 

Dee Morikawa District 16 State Representative State of Hawaii 

James Tokioka District 15 State Representative State of Hawaii 

Nadine K. Nakamura District 14 State Representative State of Hawaii 

Ronald D. Kouchi President, Hawaii State Senate State of Hawaii 

Roth Puahala Assistant to Senator Ronald D. Kouchi State of Hawaii 

Wesley T. Matsunaga District Land Agent Department of Land and Natural Resources 

Arryl Kaneshiro Council Chair County of Kauai 

Don Kakuda Unknown County of Kauai, Wastewater Division 

Jason Kagimoto Unknown County of Kauai, Public Works Department 

Kaaina Hull Director County of Kauai, Planning Department 

County of Kauai, Planning Department Lea Kaiaokamalie Senior Planner and Geographic Information System Analyst 

Mark Perriello President/CEO Kauai Chamber of Commerce 

Gordon Wong Program Manager Federal Aviation Administration 

Kimberly Evans Community Planner Federal Aviation Administration 

Rod Kitchel Air Traffic Manager Lihue Federal Contract Tower, Hawaii 

Amy St. Pierre Manager Lihue Federal Contract Tower, Hawaii 

Sue Kanoho Executive Director Kauai Visitors Bureau 

Bonita A. Saffold Real Estate Agent FedEx Express 

Dale Nelson Unknown FedEx Feeder Ops – Corporate Air 

Tony Ind Unknown FedEx 

James Mertens Duty Manager Airlines Committee of Hawaii/AvAirPros 

Dee Miranda Unknown Airborne Aviation Hawaii 

Kiku Kobo Unknown Airborne Aviation Hawaii 

Ingrid Wehner Operations Manager Aloha Helicopters 

Linda Bukoski Unknown Island Helicopters 

Casey Riemer Manager Jack Harter Helicopters 

Chantelle Carverio Unknown Mauna Loa Helicopters 

Kyle Jacobson Unknown Safari Helicopters 

Dennis Fujimoto General Public The Garden Island 

Jan TenBruggencate General Public Island Strategy 

NOTES: 
1 Title 14 Code of Federal Regulations Part 150 requires consultation with states, and public agencies and planning agencies whose area, or any portion of whose 

area, of jurisdiction is within the day-night average sound level (DNL) 65 A-weighted decibels (dBA) contour depicted on the Noise Exposure Map (NEM), Federal 
Aviation Administration (FAA) regional officials, and other federal officials having local responsibility for land uses depicted on the map. The airport proprietor 
shall identify each public agency and planning agency whose jurisdiction or responsibility is either wholly or partially within the DNL 65 dBA boundary and 
supporting documentation shall identify their geographic areas of jurisdiction. The planning agencies highlighted in gray in this table have jurisdiction, and their 
boundaries are depicted on the NEMs. 

SOURCE: Ricondo & Associates, Inc., November 2021. 

Noise Exposure Map Update | 4-2 | Noise Exposure Map Report 



 

  

  

  

 

APPENDIX A 

Federal Aviation Administration Policies, 

Guidance, and Regulations 



    

  

      

   
    

    

       

       

       

       

    

     

      

      

      

      

   
         

  

            

         

      
          

 

LIHUE AIRPORT JUNE 2022 

TABLE OF CONTENTS 
Appendix A Federal Aviation Administration Policies, Guidance, and Regulations............................A-1 

A.1 Noise Control Policies and Guidance ..............................................................................................................................A-1 

A.1.1 Title 14 Code of Federal Regulations Part 36 ..............................................................................................A-1 

A.1.2 Title 14 Code of Federal Regulations Part 91 ..............................................................................................A-2 

A.1.3 Title 14 Code of Federal Regulations Part 150............................................................................................A-2 

A.1.4 Title 14 Code of Federal Regulations Part 161............................................................................................A-2 

A.2 Land Use Policies and Governance...................................................................................................................................A-4 

A.2.1 Pioneering Efforts of Land Use Compatibility Guidelines .......................................................................A-4 

A.2.2 Role of Land use Controls in Part 150 Program..........................................................................................A-6 

A.2.3 Federal Aviation Administration Policy on Part 150 Noise Mitigation Measures..........................A-9 

A.2.4 State of Hawaii Land Use Guidelines............................................................................................................A-11 

A.2.5 State of Hawaii Land Use Controls................................................................................................................A-13 

LIST OF TABLES 
Table A.2-1 Noise Level Requirements to Protect Public Health and Welfare with an Adequate Margin of 

Safety........................................................................................................................................................................................A-5 

Table A.2-2 Land Use Compatibility Guidelines – Title 14 Code of Federal Regulations Part 150..............................A-7 

Table A.2-3 Land Use Compatibility Guidelines – State of Hawaii ........................................................................................A-12 

Table A.2-4 Summary of Deviations of the State of Hawaii, Department of Transportation – 
Airports Division Recommended Land Use Guidelines From the FAA Land Use Guidelines .............A-13 

Noise Exposure Map Update | i | Appendix A 



    

  

      

     
   

 

      
        
        

     

      
       

        
     

         
            

        
           

    

            
       

          
        

    

               
     

        
      

         
          

         
     

         

         
         
            
             

           
          

LIHUE AIRPORT JUNE 2022 

APPENDIX A FEDERAL AVIATION ADMINISTRATION 
POLICIES, GUIDANCE, AND 
REGULATIONS 

The Federal Aviation Administration’s (FAA’s) policies, guidance, and regulations discussed herein were taken from 
State of Hawaii statutes and the previous State of Hawaii, Department of Transportation – Airports Division (DOT-A) 
noise exposure map (NEM) and noise compatibility program (NCP) reports published by DOT-A. These were 
updated to reflect current regulations and the applicability to Lihue Airport. 

A.1 NOISE CONTROL POLICIES AND GUIDANCE 
The FAA published a series of regulations, as directed from Congress in a series of authorizing statutes. There are 
four separate regulations in the Code of Federal Regulations (CFR) that specifically address permissible aircraft noise 
levels, operating procedures, and studies of aircraft noise levels regarding aircraft activity within the United States. 

A.1.1 TITLE 14 CODE OF FEDERAL REGULATIONS PART 36 
14 CFR Part 36, Noise Standards: Aircraft Type and Airworthiness Certification, establishes noise levels that are 
permitted for aircraft of various weights, engine number, and date of certification. Through the Noise Control Act 
of 1972, aircraft were divided into three classes based on the amount of noise the aircraft produced at three specific 
noise measurement locations during certification testing. These stages are as follows: 

▪ Stage 1 – typically the first generation of jets used in passenger and cargo service, designed before 1974, and 
having measured noise levels that exceed the standards set for the other classes of aircraft. This group included 
the Boeing 707, early 727 and 737 aircraft, and early DC-8 aircraft. Under 14 CFR Part 91, all such aircraft 
weighing more than 75,000 pounds were removed from the US operating fleet by 1985, unless modified to 
meet Stage 2 noise requirements. 

▪ 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 Boeing 727, 737-200, and DC-9, that were extensively used in 
passenger and cargo service. Under 14 CFR Part 91, all such aircraft weighing over 75,000 pounds were removed 
from the US operating fleet by 2000, unless modified (with engine hushkits) to meet Stage 3 noise requirements. 

▪ Stage 3 – aircraft that meet the stringent noise level requirements at takeoff, sideline, and approach 
measurement locations for aircraft weight and engine number. This category includes most business jet aircraft 
and all aircraft in passenger and cargo service that weigh over 75,000 pounds. 

▪ Stage 4 – all jet and transport-category airplanes with a maximum takeoff weight of 12,500 pounds or more for 
which the application of a new type of design is submitted on or after January 1, 2006. The FAA’s final Part 36 
Stage 4 noise levels are a cumulative 10 effective perceived noise level in decibels (EPNdB) less than the current 
Stage 3 limits. The Stage 4 Final Rule requires that any application for a new airplane type design after 
January 1, 2006, must meet a cumulative 10-decibel (dB) reduction from Stage 3 standards based on the three 
phases of measurement: takeoff, sideline, and approach. The Stage 4 noise requirement is significant in that it 
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seeks to standardize the certification levels between the US policy and the international policy, as outlined by 
the International Civil Aviation Organization (ICAO) regulations. 

▪ Stage 5 – subsonic jets and subsonic transport category large aircraft are subject to stringent noise certification 
in the United States effective November 2017 and must be consistent with the ICAO Annex 16 Chapter 14 noise 
standards that went into effect in July 2014. The noise standard applies to any person applying for a new type 
of design with a maximum takeoff weight of 121,254 pounds or more on or after December 31, 2017, and after 
December 31, 2020, for aircraft with a maximum takeoff weight of less than 121,254 pounds.1 The FAA 
understands the ICAO Chapter 14 requirements as follows: 

1. An aircraft’s maximum flyover, lateral, and approach noise levels are each subtracted from the maximum 
permitted noise levels for Chapter 3 defined in Annex 16. The differences obtained are the noise limit 
margins, which must be 17 EPNdB or greater when added together. 

2. An aircraft’s maximum noise levels (flyover, lateral, and approach) have to be at least 1 EPNdB less than 
the maximum permitted noise levels for Chapter 3 airplanes.2 

A.1.2 TITLE 14 CODE OF FEDERAL REGULATIONS PART 91 
14 CFR Part 91, General Operating and Flight Rules, established schedules for phasing louder equipment out of the 
operating fleet of aircraft weighing more than 75,000 pounds. Stage 1 aircraft over 75,000 pounds were scheduled 
to be removed from the fleet by 1982, except for two-engine aircraft in small city service, which were allowed to 
continue in service until 1985. The retirement of Stage 2 aircraft expected the removal of all such aircraft by the 
end of 1999, with interim retirement dates of 1994,1996, and 1998 for the removal of portions of the Stage 2 fleet. 
No retirement schedules have been enforced for aircraft weighing less than 75,000 pounds and Stage 3 aircraft. 
Hence, since the completion of the phase out of all Stage 2 aircraft weighing 75,000 pounds or more at the end of 
1999, 14 CFR Part 91 has become obsolete. Should retirement schedules be imposed for all or part of the Stage 3 
fleet in the future, 14 CFR Part 91 may provide the regulatory system to carry out that phase out. 

A.1.3 TITLE 14 CODE OF FEDERAL REGULATIONS PART 150 
14 CFR Part 150, Airport Noise Compatibility Planning, establishes the standards under which a Part 150 Noise 
Compatibility Study is conducted. The background and requirements for such studies are presented in Chapter 1 
of this document. The preparation of an NCP under Part 150 is voluntary by an airport sponsor. The process of 
preparing the program is intended to open/improve communication between the airport sponsor, its neighbors, 
and airport users. It is the only method to provide for the mitigation of aircraft noise impacts on noise-sensitive 
surrounding areas that are not directly tied to airfield development or airspace use, and it is conducted subject to 
the rules for the preparation of an environmental impact statement (EIS) or environmental assessment (EA). 

A.1.4 TITLE 14 CODE OF FEDERAL REGULATIONS PART 161 
14 CFR Part 161, Notice and Approval of Airport Noise and Access Restrictions, was published in 1991 after the passage 
of the Airport Noise and Capacity Act (ANCA) of 1990. The act set the requirement and schedule for the phase out 
of Stage 2 aircraft over 75,000 pounds and, in return, Congress restricted the ability of local communities to impose 
actions that would restrict aircraft access to any airport. Different requirements were established for voluntary 

1 US Government Publishing Office, https://www.govinfo.gov/content/pkg/FR-2017-10-04/pdf/2017-21092.pdf (accessed October 11, 2021). 
2 Federal Register, https://www.federalregister.gov/documents/2016/01/14/2015-32500/stage-5-airplane-noise-standards 

(accessed October 11, 2021). 
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restrictions and restrictions on Stage 2 and 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. 

Restrictive Agreements 

Subpart B of 14 CFR Part 161 places notification requirements for the implementation of Stage 3 restrictions through 
agreements between airport operators and all affected airport users. (Presumably, this same procedure would be 
followed for implementing agreements for Stage 2 restrictions.) Before implementation, notice of these proposed 
agreements must be published in local newspapers; posted prominently at the airport; sent directly to all regular 
airport users, the FAA, and federal, state, and local agencies with land use control authority, as well as any new 
entrant aircraft operators that are known to be interested in providing service to the airport; and sent to community 
groups and business organizations. After the notification period, the agreement can be executed 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 the following: 

1. analysis of the costs and benefits of the proposed restriction; 

2. description of the alternative restrictions; and 

3. description of 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. 

The regulation further requires that the study use the noise methodology and land use compatibility criteria 
established in 14 CFR Part 150 3 and current 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 restriction, and community groups and business organizations.4 The FAA must also publish an 
announcement of the proposed restriction in the Federal Register.5 

The required study and public notice must be completed at least 180 days before the airport operator implements 
the proposed restriction.6 There is no specific provision in ANCA or Part 161 for FAA action on the airport operator’s 
proposed Stage 2 restriction. In practice, the FAA has reviewed Stage 2 Part 161 studies for completeness and has 
administratively enacted evaluation benchmarks comparable to those used for Stage 3 restrictions, as discussed in 
the following subsection. No specific deadlines for this review process are set forth in Part 161. 

3 14 CFR 161.9, 161.11, and 161.205(b). 
4 14 CFR 161.203(b). 
5 14 CFR 161.203(e). 
6 14 CFR 161.203(a). 
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Stage 3 Restrictions 

Subpart D of 14 CFR Part 161 provides the criteria that an airport operator must follow 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." The six conditions specified in ANCA are as follows: 

▪ Condition 1: The proposed restriction is reasonable, non-arbitrary, and nondiscriminatory. 

▪ Condition 2: The proposed 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 (NAS).7 

The applicant must also prepare appropriate environmental documentation.8 

After an airport operator submits a complete Part 161 application package, the FAA has 30 days to review. If deemed 
incomplete, the application may be returned to the applicant for further study and documentation. 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 within 180 days after receipt of the complete application. This 
decision is a final decision of the FAA Administrator for purposes of judicial review.9 

Consequences of Failing to Comply with Part 161 

Subpart F of 14 CFR Part 161 states the consequences of an airport operator’s failure to comply with Part 161. The 
sanction provided is the termination of the airport eligibility to receive airport grant funds and to collect passenger 
facility charges (PFCs).10 The processes for notifying airport operators of apparent violations, disputing the 
resolution, and implementing the required sanctions are also provided. 

A.2 LAND USE POLICIES AND GOVERNANCE 
This section discusses the pioneering efforts of land use guidelines, the role of land use controls, the responsible 
entities for implementing the controls, and the FAA mitigation policy, FAA program guidance letters, and State of 
Hawaii land use guidelines. 

A.2.1 PIONEERING EFFORTS OF LAND USE COMPATIBILITY GUIDELINES 
Numerous noise/land use compatibility guidelines have been developed by federal agencies through the years. In 
1964, the FAA and Department of Defense (DOD) published guidelines for land use planning in areas prone to 

7 14 CFR 161.205(e). 
8 14 CFR 161.203(c). 
9 14 CFR 151.313(b)(2). 
10 14 CFR 161.501. 
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aircraft noise. In 1971, the Department of Housing and Urban Development (HUD) published noise assessment 
guidelines for evaluating sites suitable for housing assistance. 

In 1974, the US Environmental Protection Agency (EPA) recommended maximum noise exposure levels to protect 
public health with an adequate margin of safety, as summarized in Table A.2-1.11 The US EPA’s research proposed 
that noise above day-night average sound level (DNL) 55 A-weighted decibels (dBA) interferes with outdoor 
activities, while indoor activities may become hindered if interior noise levels exceed DNL 45 dBA. It is assumed 
that standard residential construction attenuates noise by approximately 20 dBA, with doors and windows closed. 
Therefore, a DNL 45 dBA interior noise level corresponds to a DNL 65 dBA exterior noise level. In 1977, the FAA 
released an advisory circular concerning airport land use compatibility planning that included the US EPA guidelines. 
The concept of land use compatibility is based on the principle that people tend to be more or less disturbed by 
noise depending on their activities at any given time. For example, most people place a greater premium on quiet 
when they are at home than when they are shopping or at work. 

TABLE A .2-1 NOISE LEVEL REQUIREMENTS TO PROTECT PUBLIC HEALTH AND WELFARE WITH AN 
ADEQUATE MARGIN OF SAFE TY 

EFFECT LEVEL AREA 

Hearing Loss DNL 74 dBA + All areas 

Outdoor Activity Interference and Annoyance 

DNL 55 dBA + 

Outdoors in residential areas and farms and 
other outdoor areas where people spend 
widely varying amounts of time and other 
places in which quiet is a basis of use 

DNL 59 dBA + 
Outdoor areas where people spend limited 
amounts of time, such as school yards, 
playgrounds, etc. 

DNL 45 dBA+ Indoor residential areas 
Indoor Activity Interference and Annoyance 

DNL 49 dBA + Other indoor areas with human activities such 
as schools, etc. 

SOURCE: US Environmental Protection Agency, Office of Noise Abatement and Control, Information on Levels of Environmental Noise Requisite to Protect Public 
Health and Welfare with an Adequate Margin of Safety, March 1974. 

In 1977, the Federal Interagency Committee on Urban Noise (FICUN) was established with representatives from the 
US EPA, Department of Transportation, HUD, DOD, and the VA. In 1980, FICUN promulgated land use compatibility 
guidelines for DNL. The DNL 65 dBA noise contour was designated as the threshold for significant impact to 
residential land use and noise-sensitive institutions (e.g., hospitals, nursing homes, schools, cultural activities, 
auditoriums, and outdoor music shells). Residential land use was classified as compatible with the DNL 55 dBA to 
DNL 65 dBA range; however, this designation reflected the individual federal agencies’ consideration of cost and 
feasibility factors, past community experiences, and program objectives. It was also indicated that local 
governments may have different goals or conditions to consider when evaluating these guidelines.12 

11 US Environmental Protection Agency, Office of Noise Abatement and Control, Information on Levels of Environmental Noise Requisite to 
Protect Public Health and Welfare with an Adequate Margin of Safety, March 1974. 

12 Federal Interagency Committee on Urban Noise, Guidelines for Considering Noise in Land Use Planning and Control, June 1980. 
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In 1980, the American National Standards Institute (ANSI) issued land use compatibility recommendations that 
described single-family housing as marginally compatible with noise between DNL 55 dBA and DNL 65 dBA. 

A.2.2 ROLE OF LAND USE CONTROLS IN PART 150 PROGRAM 
The 14 CFR Part 150 program was founded under the Aviation Safety and Noise Abatement Act of 1979 (ASNA); it 
allows airport operators to voluntarily submit NEMs and NCPs to the FAA for review and approval. An NCP 
establishes 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. 
Recommended noise abatement measures fall into three categories: 

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

2. Preventative measures – land use control measures to prevent the introduction of new noise-sensitive 
land uses within existing and future airport noise contours at sensitive levels; such measures include 
compatible land use zoning or noise overlay zoning within off-airport noise exposure areas. 

3. Remedial (corrective) measures – mitigation measures applied to existing incompatible land uses; such 
measures include acquisition or sound insulation of noise-sensitive property (e.g., houses, schools, 
churches, nursing homes, hospitals, and libraries). 

With the promulgation of 14 CFR Part 150 in 1985, the FAA adopted land use compatibility guidelines showing the 
relationship between types of land use and aircraft sound levels. These guidelines, summarized in Table A.2-2, 
show the compatibility parameters based on aircraft noise levels 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 of mitigation through 
the Airport Improvement Program (AIP) Handbook.13 

All land uses within areas below DNL 65 dBA are considered to be compatible with airport operations. Residential 
land uses are usually incompatible with noise levels above DNL 65 dBA. In some areas, residential land use may be 
permitted in the DNL 65 dBA to DNL 70 dBA range with appropriate sound insulation measures implemented. It 
should be noted that, although historic properties are not identified in the table, the use of the historic properties 
may be considered under residential, public use, commercial use, manufacturing and production, and recreational. 

This assessment does not propose to modify the noise compatibility guidelines set forth in Table A.2-2 in so far as 
they apply to federal participation in the NCP implementation process. Land use management actions are under 
local jurisdiction and include areas outside the DNL 65 dBA noise exposure contour. These measures are intended 
to ensure the protection of areas exposed to the DNL 65 dBA noise exposure contour from developing incompatible 
uses. Therefore, specific land use controls are implemented at the discretion of local governments. Typically, an 
airport sponsor does not have the authority to implement local land use controls. 

13 US Department of Transportation, Federal Aviation Administration, Order 5100.38D, Airport Improvement Program Handbook – Appendix R, 
Noise Compatibility Planning/Projects, February 2019. 
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TABLE A .2-2 LAND USE COMPATIB IL ITY GUIDELINES – TITLE 14 CODE OF FEDERAL REGULATIONS 
PART 150 

YEARLY DAY NIGHT AVERAGE SOUND LEVEL (DNL) IN 
DECIBELS 

LAND USE 
BELOW 

65 65 70 70 75 75 80 80 85 
OVER 

85 

    

  

      

            
  

        
 

  
 

     
 

 
 

            
       

        
 

       
          
           

        
       

       
  

          
        

 
      

          
       

       
   

        
        
          

          
            

 
            
         

         
           
           

  
    
   

              
             

       
     

                
   

                
   

               
   

    
  
  
    

    

       
 

-

– – – –
Residential 

Residential other than mobile homes and transient lodgings Y N1 N1 N N N 
Mobile home park Y N N N N N 
Transient lodgings Y N1 N1 N1 N N 

Public Use 
Schools Y N1 N1 N N N 
Hospitals and nursing homes Y 25 30 N N N 
Churches, auditoriums, and concert halls Y 25 30 N N N 
Governmental services Y Y 25 30 N N 
Transportation Y Y Y2 Y3 Y4 Y4 

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 Y Y Y2 Y3 Y4 N 
equipment 
Retail trade – general Y Y Y2 Y3 Y4 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 Y5 Y5 N N N 
Outdoor music shells, amphitheaters Y N N N N N 
Nature exhibits and zoos Y Y N N N N 
Amusement parks, resorts, and camps Y Y Y N N N 
Golf courses, riding stables, and water recreation Y Y 25 30 N N 

NOTES: 
Y – Yes, land use and related structures are compatible without restrictions. 
N – No, land use and related structures are not compatible and should be prohibited. 
1 Where the community determines that residential or school uses must be allowed, measures to achieve an outdoor-to-indoor noise level reduction (NLR) of at 

least 25 A-weighted decibels (dBA) to 30 dBA should be incorporated into building codes and be considered in individual approvals. Normal residential 
construction can be expected to provide an NLR of 20 dBA, thus the reduction requirements are often stated as 5, 10, or 15 dBA 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 an NLR of 25 dBA 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 normal noise level is low. 

3 Measures to achieve an NLR of 30 dBA 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 normal noise level is low. 

4 Measures to achieve an NLR of 35 dBA 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 normal noise level is low. 

5 Land use is compatible provided that special sound reinforcement systems are installed. 
6 Residential buildings require an NLR of 25 dBA. 
7 Residential buildings require an NLR of 30 dBA. 
8 Residential buildings are not permitted. 
SOURCE: Title 14 Code of Federal Regulations Part 150, Airport Noise Compatibility Planning. 

Land use management measures used for Part 150 purposes include both preventative and remedial (corrective) 
techniques. 

Noise Exposure Map Update | A-7 | Appendix A 



    

  

      

 

        
        

 

  

     

   

     

       
    

    

     

    

    

      

  

        
    

       

  

      
        

      

  

         
  

     

   

   

  

      
 

LIHUE AIRPORT JUNE 2022 

Preventative Land Use Management Techniques 

Preventative land use management techniques aim to prevent the introduction of additional noise-sensitive land 
uses within existing and future airport noise contours. There are two categories of preventative measures: regulatory 
and policy: 

▪ 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 

— 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 and can involve specific land use plans 
and policies to guide rezoning, variances, conditional uses, public projects 

— Capital Improvement Programming: public investments that support the airport 

Remedial/Corrective Land Use Management Techniques 

Remedial land use management techniques aim to remedy existing and projected future unavoidable noise impacts 
in existing areas of incompatible land use. Remedial land use management techniques are classified in one of two 
general categories: modify existing use and maintain existing use. Remedial measures include the following: 

▪ Modify Existing Use: 

— Guaranteed Purchase (Fee Simple): outright purchase of property with the intent of removing incompatible 
use by demolition of structure 

— Development Rights Purchase: purchase of rights to develop property 

— Land Banking: acquisition of vacant land for long-term airport facility needs 

— Redevelopment: acquisition and redevelopment of property 

▪ Maintain Existing Use: 

— Purchase Assurance: airport sponsor acts as buyer of last resort, sound insulates house, sells property, 
retains easement 
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— Sales Assistance: airport sponsor sound insulates house; 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; 
retains easement 

— Sound Attenuation: sound insulation of houses and noise-sensitive public facilities; retains easement 

— Noise and Avigation Easement Purchase: purchase of easement only 

A.2.3 FEDERAL AVIATION ADMINISTRATION POLICY ON PART 150 NOISE 
MITIGATION MEASURES 

The FAA released a final policy to establish the differences between remedial and preventative noise mitigation 
measures proposed by airport operators under noise compatibility planning regulations. In the notice of final policy 
effective October 1, 1998, the FAA indicated 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 preventative 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 150.14 

The 14 CFR Part 150 NCP was established under the ASNA. According to the ASNA, an NCP establishes 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 Part 150 program allows 
airport operators to submit NEMs and NCPs to the FAA voluntarily. Airport operators may opt 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 to submit a comprehensive range of measures, including 
innovative measures that address local needs and circumstances. 

The criteria for approval or disapproval of measures submitted in a Part 150 program are found 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 establishes benchmarks under which 
grants may be made to carry out noise compatibility projects, consistent with the ASNA’s overall deference to local 
initiative and flexibility. 

The FAA is authorized, but not obliged, 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 PFC revenue upon FAA 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. 

14 US Department of Transportation, Federal Aviation Administration, 
https://www.faa.gov/about/office_org/headquarters_offices/apl/noise_emissions/planning_toolkit/media/II.E.pdf (accessed October 8, 2021). 
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The ASNA did not change the legal authority of state and local governments to control the uses of land within state 
and local jurisdictions. Public controls on the use of land are commonly exercised by zoning. Zoning is a power 
reserved to the states under the US 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 state-enabling legislation to local 
levels of government. 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 several 
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 Part 150 NCP. When an airport 
sponsor or a non-airport sponsor 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 result in noise problems 
for the airport operator in the form of noise nuisance lawsuits, public opposition to proposals by the airport operator 
to expand airport 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 initially prevent. The distinctions between what is "new" and what is "existing" 
residential development with respect to airport noise issues are distorted. 

Airport operators may include new incompatible land uses, as well as existing incompatible land uses, within their 
Part 150 NCPs and recommend remedial noise mitigation measures such as property acquisition or noise insulation. 
These measures have been considered to qualify for approval by the FAA under 49 US Code 47504 and 14 CFR 
Part 150. The Part 150 approval allows 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 

The pertinent language of the FAA’s Final Policy on Part 150 noise mitigation actions is as follows: 

Beginning 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 occurred on or after October 1, 1998, may only be addressed in 
Part 150 programs with preventative 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 the service 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 
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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.15 

A.2.4 STATE OF HAWAII LAND USE GUIDELINES 
The DOT-A considers other noise compatibility and noise standards in addition to the FAA’s aircraft and noise land 
use compatibility standards due to the outdoor lifestyle of the people and because most of Hawaii’s residential 
structures are naturally ventilated. The outdoor-to-indoor sound reduction of these residential structures is 
moderately low (9 dBA), thus the exterior noise level of DNL 65 dBA does not eradicate all the risks of adverse noise 
impacts. The other noise compatibility standards are summarized as follows: 

▪ US EPA 550/9-74-004 recommends that an exterior noise level of DNL 55 dBA is considered as “Unconditionally 
Acceptable or Near-Zero Risk.” 

▪ American National Standards Institute (ANSI) S3.23-1980 recommends “to incorporate the lower outdoor-to-
indoor NLR characteristics of naturally ventilated structures and provide additional weight to extensive outdoor 
land uses.” 

▪ Federal Housing Authority (FHA) / HUD and the US Department of Veterans Affairs (VA) acknowledge that noise 
levels between DNL 55 dBA and DNL 65 dBA have an adverse impact on communities. However, due to the 
cost and feasibility to enforce the DNL 55 dBA, the DNL 65 dBA has been selected as the regulatory standard. 

As a result of reviewing all available noise compatibility standards, the DOT-A established a compromise between 
the near-zero risk level of DNL 55 dBA and the significant risk of DNL 65 dBA for naturally ventilated structures. The 
DOT-A established stringent local land use compatibility guidelines and recommended that an aircraft noise limit 
of DNL 60 dBA should be used as a planning level for noise-sensitive land uses involving naturally ventilated 
structures, such as residential and public use (e.g., schools, libraries, churches, clinics, and meeting rooms). 

16,17,18Table A.2-3 summarizes the local land use compatibility guidelines. 

The 1989 Lihue Airport 14 CFR Part 150 NEM and NCP Study noted that the DOT-A consulted with the FAA to 
determine if the noise mitigation measures in areas subject to noise levels between DNL 60 dBA to DNL 65 dBA 
would be eligible for federal funding under the Part 150 NCP. According to the FAA’s Honolulu District Office, the 
recommended noise mitigation measures are subject to specific case-by-case review for federal funding requests. 

For this NEM Update study, both the FAA guidelines and State recommended land use guidelines have been used 
to identify compatible and incompatible land uses. 

15 US Department of Transportation, Federal Aviation Administration, 
https://www.faa.gov/about/office_org/headquarters_offices/apl/noise_emissions/planning_toolkit/media/II.E.pdf (accessed October 8, 2021). 

16 Hawaii Revised Statutes 205-2, Districting and Classification of Lands. 
17 State of Hawaii Department of Transportation – Airports Division, Lihue Airport Noise Compatibility Program: Volume I- Noise Exposure Map 

Report and Volume II-Noise Compatibility Program Report, 1989. 
18 State of Hawaii, Department of Transportation – Airports Division, Hilo International Airport FAR Part 150 Noise Exposure Map Update, 

April 2013. 
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TABLE A .2-3 LAND USE COMPATIB IL ITY GUIDELINES – STATE OF HAWAII 

YEARLY DAY NIGHT AVERAGE SOUND LEVEL (DNL) IN 
DECIBELS 

LAND USE 
BELOW 

60 60 65 65 70 70 75 75 80 80 85 
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– – – – –
Residential 

Low density residential, resorts, and hotels (outdoor facility) Y¹ N² N N N N 
Low density apartment with moderate outdoor use Y N² N N N N 
High density apartment with limited outdoor use Y N² N² N N N 
Transient lodgings with limited outdoor use Y N² N² N N N 

Public Use 
Schools, day-care centers, libraries, and churches Y N³ N³ N³ N N 
Hospitals, nursing homes, clinics, and health facilities Y Y⁴ Y⁴ Y⁴ N N 
Indoor auditoriums and concert halls Y³ Y³ N N N N 
Governmental services and office buildings serving the general public Y Y Y⁴ Y⁴ N N 
Transportation and parking Y Y Y⁴ Y⁴ Y⁴ Y⁴ 

Commercial Use and Government Use 
Offices – government, business, and professional Y Y Y⁴ Y⁴ N N 
Wholesale and retail – building materials, hardware, and heavy Y Y Y⁴ Y⁴ Y⁴ Y⁴ 
equipment 
Airport businesses – car rental, tours, lei stands, ticket offices, etc. Y Y Y⁴ Y⁴ N N 
Retail, restaurants, shopping centers, financial institutions, etc. Y Y Y⁴ Y⁴ N N 
Power plants, sewage treatment plants, and base yards Y Y Y⁴ Y⁴ Y⁴ N 
Studios without outdoor sets, broadcasting, production facilities, etc. Y³ Y³ N N N N 

Manufacturing, Production, and Storage 
Manufacturing, general Y Y Y⁴ Y⁴ Y⁴ N 
Photographic and optical Y Y Y⁴ Y⁴ N N 
Agriculture (except livestock) and forestry Y Y⁵ Y⁵ Y⁵ Y⁵ Y⁵ 
Livestock farming and breeding Y Y⁵ Y⁵ N N N 
Mining and fishing, resource production, and extraction Y Y Y Y Y Y 

Recreational 
Outdoor sports arenas and spectator sports Y Y⁶ Y⁶ N N N 
Outdoor music shells, amphitheaters Y⁶ N N N N N 
Nature exhibits and zoos, neighborhood parks Y Y N N N N 
Amusements parks, beach parks, active playgrounds, etc. Y Y Y Y N N 
Public golf courses, riding stables, cemeteries, gardens, etc. Y N N N N N 
Professional/resort sport facilities, locations of media events, etc. Y⁶ N N N N N 
Extensive natural wildlife and recreation areas Y⁶ N N N N N 

NOTES: 
Y – Yes, land use and related structures are compatible without restrictions. 
N – No, land use and related structures are not compatible and should be prohibited. 
1 A noise level of DNL 60 dBA does not eliminate all risks of adverse noise impacts from aircraft noise. However, the DNL 60 dBA planning level has been selected 

by the State of Hawaii, Department of Transportation – Airports Division as an appropriate compromise between the minimal risk level of DNL 55 dBA and the 
significant risk level of DNL 65 dBA. 

2 Where the community determines that these uses must be allowed, noise level reduction (NLR) measures to achieve interior levels of DNL 45 dBA or less should 
be incorporated into building codes and be considered in individual approvals. Normal local construction employing natural ventilation can be expected to 
provide an average NLR and will not eliminate outdoor noise problems. 

3 Because the DNL descriptor system represents a 24-hour average of individual aircraft noise events, each of which can be unique in respect to amplitude, duration, 
and tonal content, the NLR requirements should be evaluated for the specific land use, interior acoustical requirements, and properties of the aircraft noise events. 
NLR requirements should not be based solely upon the exterior DNL exposure level. 

4 Measures to achieve the required NLR 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 Residential buildings require an NLR. Residential buildings should not be located where noise is greater than DNL 65 dBA. 
6 The impact of amplitude, duration, frequency, and tonal content of aircraft noise events should be evaluated. 
SOURCE: Hawaii Revised Statutes 205-2, Districting and Classification of Lands; State of Hawaii Department of Transportation – Airports Division, Lihue Airport Noise 
Compatibility Plan, Volume 1, Noise Exposure Map Report, May 1989; State of Hawaii, Department of Transportation – Airports Division, Hilo International Airport FAR 
Part 150 Noise Exposure Map Update, April 2013. 
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Table A.2-4 summarizes the general deviations of the State’s recommended land use guidelines from the FAA land 
use compatibility guidelines. 

TABLE A .2-4 SUMMARY OF DEVIATIONS OF THE STATE OF HAWAI I , DEPARTMENT OF 
TRANSPORTATION – AIRPORTS DIV ISION RECOMM ENDED LAND USE GUIDELINES FROM 
THE FAA LAND USE GUIDELINES 

DOT A RECOMMENDED GUIDELINES 
Land Use Category Recommendations 
Residential land use category is delineated into low density and high density. 
Additional land use categories included under recreation: professional/resort sport facilities, locations of media events, extensive natural 
wildlife, and recreation areas. 
Noise Level and Noise Level Reduction (NLR) Recommendations 
Criteria of yearly DNL ranges in DOT-A recommended guidelines are below DNL 60 dBA to DNL 85 dBA in lieu of below DNL 65 dBA to 
over DNL 85 dBA in FAA guidelines. 
NLR should achieve interior levels of DNL 45 dBA or less into building codes and be considered in individual approvals. Normal local 
construction can be expected to provide an average NLR of approximately 9 dBA. 
NLR requirements should be evaluated and not be based solely upon the exterior DNL exposure level for schools, indoor auditoriums, 
concert halls, studios without outdoor sets, broadcasting, and production facilities. 
No indication of dBA measurement to achieve required NLR for the design and construction of buildings where the public is received, 
office areas, noise-sensitive areas, or where the normal noise level is low. 

NOTES: 
DNL – Day-Night Average Sound Level 
dBA – A-Weighted Decibels 
NLR – Noise Level Reduction 
SOURCES: Hawaii Revised Statutes 205-2, Districting and Classification of Lands; State of Hawaii Department of Transportation – Airports Division, Hilo International 

Airport FAR Part 150 Noise Exposure Map Update, April 2013; State of Hawaii Department of Transportation – Airports Division, Lihue Airport Noise Compatibility 
Plan, Volume 1, Noise Exposure Map Report, May 1989; Ricondo & Associates, October 2021. 

A.2.5 STATE OF HAWAII LAND USE CONTROLS 
Land use on the island of Kauai is controlled by the State of Hawaii Land Use Commission (LUC) and the County of 
Kauai, through its Planning Department. 

State Land Use 

The Land Use Law, Hawaii Revised Statutes (HRS), Chapter 105, established a framework of land use management 
and regulation that all lands in the state of Hawaii are designated into one of the four land use districts: Agricultural, 
Rural, Urban, and Conservation. To manage the Land Use Law, the State Legislature established the LUC, which 
comprises nine members, one member appointed from each of the four counties and five members who are 
appointed at-large.19 

Lihue Airport and its environs are within the state’s Urban, Agricultural, and Conservation districts.20 

19 State of Hawaii, https://luc.hawaii.gov/about/ (accessed October 8, 2021). 
20 State of Hawaii, https://histategis.maps.arcgis.com/apps/webappviewer/index.html?id=b843c728b4cb4333b1df015fdaa84104 

(accessed October 8, 2021). 

Noise Exposure Map Update | A-13 | Appendix A 

https://luc.hawaii.gov/about/
https://histategis.maps.arcgis.com/apps/webappviewer/index.html?id=b843c728b4cb4333b1df015fdaa84104
https://districts.20
https://at-large.19


    

  

      

 

          
      

         
        

  

           
        

      
        

   
     

     

 

     
      

           

        

     
    

LIHUE AIRPORT JUNE 2022 

Kauai County Planning 

The Long-Range Planning Division manages Kauai County’s planning program and is responsible for the 
implementation of the Kauai County General Plan (General Plan), community development plans, and other related 
plans. The General Plan was updated in 2018 and adopted by Ordinance No. 1025. The General Plan serves as a 
guide to “improve the physical environment and quality of life for the people of Kauai and to address the overall 
development of the island.”21,22 

Kauai County has six planning districts; each district has a Community Plan that is designed to implement the General 
Plan. The Community Plan for Lihue was updated in 2015 and adopted by Ordinance No. 989.23 

The Regulatory Planning Division manages the zoning and subdivision ordinances that control the land use in Kauai 
County. The Comprehensive Zoning Ordinance establishes the land districts, delineates the types of permitted uses 
in the districts, and provides regulations for land development and construction of buildings/structures. The 
Subdivision Ordinance provides standards for the subdivision of land in Kauai County and ensures new development 
is compatible with the overall character of the island.24 

21 County of Kauai, https://www.kauai.gov/Government/Departments-Agencies/Planning-Department/Long-Range-Division 
(accessed October 8, 2021). 

22 SSFM International, Inc., Kauai Kakaou: Kauai County General Plan, 2018. 
23 SSFM International, Inc., Lihue Community Plan, June 2015. 
24 County of Kauai, https://www.kauai.gov/Government/Departments/Planning-Department/Zoning-Land-Use-Permits 

(accessed October 8, 2021). 
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APPENDIX B 

Federal Aviation Administration 

Concurrence and Approval Requests 

B.1 | USE OF 2019 TO REPRESENT EXISTING CONDITIONS AND APPLICATION OF LIH 
FORECAST FOR TITLE 14 CFR PART 150 NOISE EXPOSURE MAP UPDATE 

B.2 | FEDERAL AVIATION ADMINISTRATION APPROVAL OF FORECAST 



 

  

 

 

   

  

 

 

 

  

APPENDIX B.1 

Use of 2019 to Represent Existing 

Conditions and Application of 

LIH Forecast for Title 14 CFR Part 150 
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Western-Pacific Region 300 Ala Moana Blvd, Rm. 7-128 
Airports District Office Honolulu, HI  96813 

MAIL:  Box 50244 
Honolulu, HI  96850-0001 
Telephone: (808) 312-6028 
FAX:  (808) 312-6048 

January 21, 2022 

Mr. Ross M. Higashi 
Deputy Director 
State of Hawaii, Department of Transportation, Airports Division 
400 Rodgers Boulevard, Suite 700 
Honolulu, Hawaii  96819-1880 

Subject: Federal Aviation Administration Response to the Lihue Airport Noise 
Exposure Map Update Methodology Request (AIR-EP 21.0114) 

Dear Mr. Higashi: 

The Federal Aviation Administration (FAA) has reviewed your request, dated December 
1, 2021, to modify the methodology to develop Noise Exposure Maps (NEM) for Lihue 
Airport (LIH) in support of LIH’s Noise Compatibility Program. The COVID pandemic 
has depressed the level of operations at LIH. FAA understands that the Hawaii 
Department of Transportation-Airports Division (HDOT-A) contends that development 
of an updated NEM for the airport utilizing current year operations would not be a true 
reflection of the normal, pre-pandemic level of operations at LIH. Your proposed 
modification would be to utilize LIH operational data from 2019, which would represent 
pre-pandemic operational levels, combined with the information in the LIH Airport 
Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts Report as a 
proxy for utilizing current year operational data. 

The FAA concurs with your proposed modification for LIH so that HDOT-A can move 
forward in the development of LIH’s NEMs. 

Please ensure that your justification to modify the NEM methodology is fully explained 
and contained in the LIH’s NEM update submission for FAA’s review. You are also 
reminded that the FAA’s approved model for the development of NEMs is the Aviation 
Environmental Design Tool (AEDT). Information on the latest version of AEDT can be 
found at the following website: https://aedt.faa.gov/. 

Sincerely, 

Gordon K. Wong 
Manager, Airports District Office 

https://aedt.faa.gov/
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APPENDIX B.2 

Federal Aviation Administration 

Approval of Forecast 



 

  
  
  
  

  
  

 
 

  
 

  
  

 
 
 
 
 

  
 

 
   

 

 
  

 
         

 
   

    
  

       
      

 
   

  
      

 
  

   
    

   
   

 
  

  

    
  

    
    

 
 

     
 

 
 
 

 
 

Western-Pacific Region 300 Ala Moana Blvd., Rm. 7-128 
Airports District Office Honolulu, HI  96813 

MAIL: Box 50244 
Honolulu, HI  96850-0001 
Telephone:  (808) 312-6028 
FAX:  (808) 312-6048 

September 30, 2020 

Mr. Ross Higashi 
Deputy Director - Airports Division 
State of Hawaii, DOT 
400 Rodgers Blvd., Suite 700 
Honolulu, Hawaii  96819-1880 

Dear Mr. Higashi: 

SUBJECT: Aviation Forecast Approval - Lihue Master Plan 

We acknowledge receipt of your letter dated June 10, 2020 (AIR-EP 20.0069) requesting approval of the 
Baseline Forecast for inclusion in the Airport Master Plan for Lihue Airport (LIH). The Federal Aviation 
Administration (FAA), Airports District Office has reviewed the aviation forecast for the Lihue Airport 
(LIH) master plan and Noise Exposure Map Update – Aviation Activity Forecast dated March 2020.  The 
FAA approves these forecasts for airport planning purposes.  The FAA approval is based on the 
following: 

1. The forecast was prepared in 2019 using 2018 as the base year. The baseline forecast of enplaned 
passengers are projected to grow from 1.7 million in 2018 to 2.2 million in 2038, a compound 
annual growth rate (CAGR) of 1.4 percent. Total aircraft operations are forecasted to grow at a 
CAGR of 1.0 percent over the planning horizon, increasing from 130,278 in 2018 to 158,454 in 
2038. The difference between the FAA Terminal Area Forecast (TAF) and Lihue Airport’s 
forecast for total enplanements, based aircraft, and operations is within the 10 percent and 15 
percent allowances for the 5 and 10 year planning horizon. 

2. The forecast is based on current data and appropriate methodologies. 
3. The forecast acknowledges recent Southwest Airlines capacity on future passenger and 

operations projections. 
4. The forecast considered local community interests through Technical Advisory committee and 

public meetings held in 2019.  
5. The forecast acknowledges COVID-19 uncertainties. 

The approval of the forecast does not automatically constitute a commitment on the part of the United 
States to participate in any development recommended in the master plan or shown on the ALP.  All 
future development will need to be justified by current activity levels at the time or proposed 
implementation.  Further, the approved forecasts may be subject to additional analysis or the FAA may 
request a sensitivity analysis if this data is to be used for environmental or Part 150 noise planning 
purposes.   

If you have any questions about this forecast approval, please call me at (808) 312-6033. 

Sincerely, 

Kimberly Evans, Community Planner 



        

           

 
 

 

 

 

 

 

 

 

  

 

 
  

 
 

  

 
 

 
  

 
 
 

 
 
 

 
 

  
 

 
 

      
  

   
    

 
    

  

 

  

  
 

 
 

 
 

 

 
 

 
  

  
 

 
 

 	

DAVID Y. IGE JADE T. BUTAY 
GOVERNOR DIRECTOR 

Deputy Directors 
LYNN A.S. ARAKI-REGAN 

DEREK J. CHOW 
ROSS M. HIGASHI 
EDWIN H. SNIFFEN 

STATE OF HAWAII IN REPLY REFER TO: 

DEPARTMENT OF TRANSPORTATION AIR-EP 
869 PUNCHBOWL STREET 20.0069 

HONOLULU, HAWAII 96813-5097 

June 10, 2020 

Mr. Gordon K. Wong 
Airports District Office Manager 
Federal Aviation Administration 
Western-Pacific Region 
P. O. Box 50244 
Honolulu, Hawaii  96850 

Dear Mr. Wong: 

Subject: State of Hawaii, Department of Transportation, Airports Division (HDOT-A), Activity 
Forecast Review for Lihue Airport 

Enclosed is a forecast of aviation activity for review by the Federal Aviation Administration 
(FAA).  The forecast was prepared in support of the Lihue Airport (LIH) Master Plan Update 
(MPU) and presents activity over a 20-year planning horizon, up to year 2038.  The forecast was 
prepared in 2019 using calendar year (CY) 2018 as the base year.  While 2018 serves as the base 
year, the forecast incorporates actual 2019 activity and actual schedules for part of 2020, 
including forward-looking schedules.  The short-term capacity growth announced in late 2019 
and early 2020 by Southwest Airlines has been incorporated into the short-term projections.  The 
attached report details the methodology, analysis, and conclusions reached as part of the forecast 
development.  Additionally, the tables included with this transmittal letter provide a comparison 
of the enplaned passenger and aircraft operation forecasts to the FAA’s 2019 Terminal Area 
Forecast (TAF). 

The following summarizes the forecast development. 

v The initial forecast, identified as Scenario A and described in Section 3.3.2.1 of the 
report, includes an estimation of O&D (origin and destination) passengers based on 
socioeconomic regression analysis using both local data (Kauai General Plan and 
Department of Business, Economic Development & Tourism [DBEDT] State of Hawaii 
Data Book) and national socioeconomic data (Woods & Poole Inc.). 

v Several concerns were raised by the local community from various Technical Advisory 
Committees and public meetings held on July 12, 2019 and October 30, 2019. 
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Mr. Gordon K. Wong AIR-EP 
June 10, 2020 20.0069 
Page 2 

† Continued increases in Airport activity would further strain existing infrastructure and 
natural resources on the Island of Kauai. 

s Considerations: While the forecast is attempting to project the demand regardless 
of whether there is infrastructure, the master plan attempts to assess if the airport 
is ready to meet that demand.  Consideration was given to aligning with local 
dynamics affecting air travel demand and local socioeconomic data sources were 
used in the development of the forecasts (report Section 3.3.2.2).  Once the 
Master Plan Update is complete, it will be sent to the Legislators to review and 
initiate action/response to the island impacts. 

† Determining the future number of visitors to Kauai should not be done in a vacuum 
and should reflect the direction set forth in the County of Kauai General Plan, the 
Kauai Tourism Strategic Plan, the County of Kauai Multi-modal Land Transportation 
Plan, the County of Kauai Short-Range Transit Plan, and the Wailua-Kapaa Highway 
Short-Range Improvement Plan. 

s Considerations: Additional sources such as the Kauai Tourism Strategic Plan and 
the County of Kauai Short-Range Shuttle Plan were considered (report 
Section 3.3.2.2).  However, these sources already use the socioeconomic 
projections from the Kauai General Plan as a basis for their projections and those 
projections were used in the development of the forecast.  

v To address these concerns, a second forecast scenario, identified as Scenario B in 
Section 3.3.2.2 of the report, was prepared which uses only local socioeconomic variables 
from the Kauai General Plan and the DBEDT data (removing the national data sources 
from the analysis).  Additionally, the selected variables in Scenario B were identified due 
to their conservative forecast growth rates and relationship to tourism activity levels on 
the island, such as Kauai County visitor days by air, and visitor units in Kauai County. 

Scenario B was adopted as the baseline forecast. The Scenario A forecast was retained as a 
high-scenario forecast.  In the baseline (Scenario B) forecast, enplaned passengers are projected 
to grow from 1.7 million in 2018 to 2.2 million in 2038, a compound annual growth rate (CAGR) 
of 1.4 percent.  Total aircraft operations are forecast to grow at a CAGR of 1.0 percent over the 
planning horizon, increasing from 130,278 in 2018 to 158,454 in 2038.  Both are presented in 
Table 1, included with this transmittal letter. Table 2 provides a comparison of the baseline 
forecast to the 2019 FAA TAF. 
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Mr. Gordon K. Wong AIR-EP 
June 10, 2020 20.0069 
Page 3 

We respectfully request FAA's review of the LIH MPU forecast of aviation activity and the 
consideration of the impact of the recent Southwest Airlines capacity on future passenger and 
operations projections.  Please contact Mr. Herman Tuiolosega, HDOT-A Head Planner, at 
(808) 838-8810 or herman.tuiolosega@hawaii.gov, or Mr. Raymond Severn, HDOT-A Project 
Manager, at (808) 838-8817 or raymond.s.severn@hawaii.gov, with any questions you may 
have. 

Sincerely, 

JADE T. BUTAY 
Director of Transportation 

Enclosures 

  *    $")  - ).  /$*)  0(  -ѷ     	            .  $ "2
 ц�  �( -+-"'уч   фр� 

mailto:raymond.s.severn@hawaii.gov
mailto:herman.tuiolosega@hawaii.gov


TABLE 1 (1 OF 2) FORECAST SUMMARY 

FORECAST LEVELS AND GROWTH RATES 

BASE YEAR 
(2018)1 

BASE + 1 
(2019) 

BASE + 5 
(2023) 

BASE + 10 
(2028) 

BASE + 15 
(2033) 

BASE + 20 
(2038) 

BASE +1 
(2019) 

BASE +5 
(2023) 

BASE +10 
(2028) 

BASE +15 
(2033) 

BASE + 20 
(2038) 

     

AVERAGE COMPOUND ANNUAL GROWTH RATES 

Passenger Enplanements 

Air Carrier 1,702,290 1,649,081 1,995,347 2,083,250 2,166,094 2,236,748 -3.1% 3.2% 2.0% 1.6% 1.4% 

Commuter2 0 0 0 0 0 0 - - - - -

Total Enplanements 1,702,290 1,649,081 1,995,347 2,083,250 2,166,094 2,236,748 -3.1% 3.2% 2.0% 1.6% 1.4% 

Operations 

Itinerant 

Air Carrier (incl. Air Cargo) 27,412 28,086 33,192 34,101 34,892 35,455 2.5% 3.9% 2.2% 1.6% 1.3% 

Commuter/Air Taxi 78,858 79,647 82,881 87,108 91,552 96,222 1.0% 1.0% 1.0% 1.0% 1.0% 

Total Commercial Operations 106,270 107,733 116,073 121,209 126,444 131,677 1.4% 1.8% 1.3% 1.2% 1.1% 

General Aviation 6,326 6,242 6,287 6,343 6,398 6,592 -1.3% -0.1% 0.0% 0.1% 0.2% 

Military 1,797 1,797 1,797 1,797 1,797 1,797 0.0% 0.0% 0.0% 0.0% 0.0% 

Local 

General Aviation 15,464 15,679 16,165 16,790 17,438 17,967 1.4% 0.9% 0.8% 0.8% 0.8% 

Military 421 421 421 421 421 421 0.0% 0.0% 0.0% 0.0% 0.0% 

Total Operations 130,278 131,871 140,742 146,561 152,497 158,454 1.2% 1.6% 1.2% 1.1% 1.0% 

Instrument Operations 74,253 75,365 82,264 85,516 88,766 91,911 1.5% 2.1% 1.4% 1.2% 1.1% 

Peak Hour Operations 33 33 35 36 37 39 1.0% 1.2% 0.9% 0.8% 0.8% 



TABLE 1 (2 OF 2) FORECAST SUMMARY 

FORECAST LEVELS AND GROWTH RATES 

BASE YEAR 
(2018)1 

BASE + 1 
(2019) 

BASE + 5 
(2023) 

BASE + 10 
(2028) 

BASE + 15 
(2033) 

BASE + 20 
(2038) 

BASE +1 
(2019) 

BASE +5 
(2023) 

BASE +10 
(2028) 

BASE +15 
(2033) 

BASE + 20 
(2038) 

     

 

 

 

AVERAGE COMPOUND ANNUAL GROWTH RATES 

Cargo 

Cargo/mail (tons)3 23,524 24,235 27,795 32,004 36,221 39,479 3.0% 3.4% 3.1% 2.9% 2.6% 

Based Aircraft 

Single Engine (Nonjet) 19 19 21 21 21 21 0.0% 2.0% 1.0% 0.7% 0.5% 

Multi Engine (Nonjet) 5 5 5 5 5 5 0.0% 0.0% 0.0% 0.0% 0.0% 

Jet Engine 0 0 0 0 0 --- --- --- --- --- ---

Helicopter 22 22 24 27 29 30 0.0% 1.8% 2.1% 1.9% 1.6% 

Other 0 0 0 0 0 --- --- --- --- --- ---

Total 46 46 50 53 55 56 0.0% 1.7% 1.4% 1.2% 1.0% 

Operational Factors 

Average Aircraft Size (seats) 

Single Engine (Nonjet) 19 19 21 21 21 21 --- --- --- --- ---

Multi Engine (Nonjet) 5 5 5 5 5 5 --- --- --- --- ---

Average Enplaning Load Factor 

Air Carrier 79% 80% 80% 80% 81% 81% --- --- --- --- ---

Commuter 

General Aviation 
Operations per Based 
Aircraft 

---

474 

---

477 

---

449 

---

436 

---

433 

---

439 

---

---

---

---

---

---

---

---

---

---

NOTES: 
1 Forecast prepared on a calendar year basis. 
2 Commuter as defined by FAA. Commuter operations include takeoff and landings by aircraft with 60 or fewer seats that transport regional passengers on scheduled commercial flights. 
3 Cargo/mail in total U.S. tons (enplaned and deplaned). 
SOURCES: Federal Aviation Administration (Template); Hawaii Department of Transportation (Historical); Federal Aviation Administration, Air Traffic Activity Data System (ATADS); U.S. Department of Transportation, 

Form T-100 (Historical), August 2019; Ricondo & Associates, Inc. (Forecast), August 2019. 



 

 

TABLE 2 COMPARISON TO TERMINAL AREA FORECAST 

YEAR1 
MPU FORECAST BASELINE VS. FAA 

BASELINE 2019 FAA TAF TAF (% DIFFERENCE) 

Passenger Enplanements2 

Base year 

Base year + 5 years 

Base year + 10 years 

Base year + 15 years 

Base year + 20 years 

Commercial Operations 

Base year 

Base year + 5 years 

Base year + 10 years 

Base year + 15 years 

Base year + 20 years 

Total Operations 

Base year 

Base year + 5 years 

Base year + 10 years 

Base year + 15 years 

Base year + 20 years 

2018 

2023 

2028 

2033 

2038 

2018 

2023 

2028 

2033 

2038 

2018 

2023 

2028 

2033 

2038 

1,702,290 

1,995,347 

2,083,250 

2,166,094 

2,236,748 

106,270 

116,073 

121,209 

126,444 

131,677 

130,278 

140,742 

146,561 

152,497 

158,454 

1,623,358 

1,867,568 

2,010,574 

2,190,613 

2,383,338 

109,885 

114,533 

121,138 

128,524 

136,343 

134,317 

138,719 

146,144 

154,391 

163,113 

4.9% 

6.8% 

3.6% 

-1.1% 

-6.2% 

-3.3% 

1.3% 

0.1% 

-1.6% 

-3.4% 

-3.0% 

1.5% 

0.3% 

-1.2% 

-2.9% 

NOTES: 
1 The MPU forecast presented in calendar year. Federal Aviation Administration TAF presented in federal fiscal year (October–September). 
SOURCES: Federal Aviation Administration (Template); Hawaii Department of Transportation; Federal Aviation Administration, Air Traffic Activity Data System 

(ATADS); Federal Aviation Administration, 2019 TAF; U.S. Department of Transportation, Form T-100 (Historical), August 2019; Ricondo & Associates, Inc. 
(Forecast), August 2019. 
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7   ( 2)  217(176  
     Y D  R    F  Y    )R HFD                                                                                                                   

      LVWRULFDO $YLDWLRQ $FWLYLW         

       $LUOLQH 6HUYLFH        

       3DVVHQJHU $LUOLQH $FWLYLW         

       $LUFUDIW 2SHUDWLRQV        

     )DFWRUV $IIHFWLQJ $YLDWLRQ DW 7KH $LUSRUW        

       'HPRJUDSKLFV        

       (FRQRPLF $FWLYLW         

       6WDWH RI WKH $LUOLQH ,QGXVWU         

       0HUJHUV DQG $FTXLVLWLRQV        

       &RVW RI $YLDWLRQ )XHO        

       7KUHDW RI 7HUURULVP DQG  HRSROLWLFDO ,VVXHV        

       /RFDO DQG 1DWLRQDO 3ROLFLHV        

       &KDQJHV LQ &RPSHWLWLYH (QYLURQPHQW        

       ,PSDFW RI &29,'    9LUXV RU 2WKHU 3DQGHPLFV        

     (QSODQHG 3DVVHQJHU )RUHFDVW        

       $VVXPSWLRQV 8QGHUO LQJ WKH )RUHFDVW        

       3DVVHQJHU )RUHFDVW 0HWKRGRORJ  DQG 5HVXOWV        

     2SHUDWLRQV )RUHFDVW        

       $LU &DUULHU 2SHUDWLRQV        

        HQHUDO $YLDWLRQ  $LU 7D[L  DQG 0LOLWDU  2SHUDWLRQV        

     &RPSDULVRQ WR 2WKHU $FWLYLW  )RUHFDVWV        

     &DUJR )RUHFDVW        

       $LU &DUJR 2YHUYLH  DQG ,QGXVWU  7UHQGV        

       /LKXH  LVWRULFDO $LU &DUJR $FWLYLW         

       &DUJR $FWLYLW  )RUHFDVW        

     'HVLJQ 'D  )OLJKW 6FKHGXOHV        

       2YHUYLH         

       'HVLJQ 'D  )OLJKW 6FKHGXOH 'HYHORSPHQW   3DVVHQJHU $LUOLQHV        

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH    L    $YLDWLRQ $FWLYLW  )RUHFDVWV  
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       'HVLJQ 'D  )OLJKW 6FKHGXOH   %DVH  HDU               

       'HVLJQ 'D  )OLJKW 6FKHGXOH   )XWXUH  HDUV              DQG              

       'HVLJQ 'D  )OLJKW 6FKHGXOH 6XPPDU    3DVVHQJHU $LUOLQHV        

 ,67 2) 7   (6  
7DEOH       LVWRULFDO (QSODQHG 3DVVHQJHUV DQG $LUFUDIW 2SHUDWLRQV %   HDU        
7DEOH       LVWRULFDO (QSODQHG 3DVVHQJHUV &RPSDULVRQ   /LKXH DQG 2WKHU $LUSRUWV        
7DEOH      (QSODQHG 3DVVHQJHUV &RPSDULVRQ   /LKXH $LUSRUW DQG 8QLWHG 6WDWHV        
7DEOH      3DVVHQJHU $LUOLQHV 6HUYLQJ WKH $LUSRUW E   HDU        
7DEOH      $YHUDJH 'DLO  1RQVWRS 'HSDUWXUHV %  0DUNHW LQ &DOHQGDU  HDU             
7DEOH      7RS    2ULJLQ DQG 'HVWLQDWLRQ 0DUNHWV LQ &DOHQGDU  HDU             
7DEOH       LVWRULFDO 2ULJLQDWLQJ DQG &RQQHFWLQJ (QSODQHG 3DVVHQJHUV        
7DEOH       LVWRULFDO (QSODQHG 3DVVHQJHUV E  $LUOLQH RU &DUULHU  URXS        
7DEOH       LVWRULFDO $LUFUDIW 2SHUDWLRQV        
7DEOH        LVWRULFDO $LU &DUULHU DQG $LU 7D[L 2SHUDWLRQV        
7DEOH        LVWRULFDO  HQHUDO $YLDWLRQ $LUFUDIW 2SHUDWLRQV        
7DEOH        LVWRULFDO 0LOLWDU  $LUFUDIW 2SHUDWLRQV        
7DEOH        LVWRULFDO %DVHG $LUFUDIW        
7DEOH       $LUSRUW &RPSDULVRQ WR 8QLWHG 6WDWHV 7UHQGV        
7DEOH         RI      LVWRULFDO DQG 3URMHFWHG 6RFLRHFRQRPLF 9DULDEOHV   6FHQDULR $        
7DEOH         RI      LVWRULFDO DQG 3URMHFWHG 6RFLRHFRQRPLF 9DULDEOHV   6FHQDULR $        
7DEOH       'RPHVWLF 2ULJLQ DQG 'HVWLQDWLRQ 3DVVHQJHU 5HYHQXH )RUHFDVW 5HJUHVVLRQ $QDO VLV 5HVXOWV    

6FHQDULR $       
7DEOH        LVWRULFDO DQG 6FHQDULR $ )RUHFDVW RI (QSODQHG 3DVVHQJHUV        
7DEOH        LVWRULFDO DQG 3URMHFWHG 6RFLRHFRQRPLF 9DULDEOHV   6FHQDULR %        
7DEOH       'RPHVWLF 2ULJLQ DQG 'HVWLQDWLRQ 3DVVHQJHU 5HYHQXH )RUHFDVW 5HJUHVVLRQ $QDO VLV 5HVXOWV    

6FHQDULR %        
7DEOH        LVWRULFDO DQG 6FHQDULR % )RUHFDVW RI (QSODQHG 3DVVHQJHUV        
7DEOH       &RPSDULVRQ RI 6FHQDULR $ DQG 6FHQDULR % )RUHFDVWV        
7DEOH        LVWRULFDO DQG 6FHQDULR % )RUHFDVW RI 6FKHGXOHG $LU &DUULHU 2SHUDWLRQV        
7DEOH        LVWRULFDO DQG )RUHFDVW 2SHUDWLRQV %  2SHUDWRU &DWHJRU         
7DEOH       (QSODQHG 3DVVHQJHU )RUHFDVW &RPSDULVRQ        
7DEOH       6FHQDULR % 7RWDO $LUSRUW 2SHUDWLRQV )RUHFDVW &RPSDULVRQ        
7DEOH        LVWRULFDO $LU &DUJR 7RQQDJH        
7DEOH        LVWRULFDO $LU &DUJR 7RQQDJH E  &DUULHU        
7DEOH        OREDO $LU &DUJR )RUHFDVWV        

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH    LL    $YLDWLRQ $FWLYLW  )RUHFDVWV  
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7DEOH       )RUHFDVW RI $LU &DUJR $FWLYLW         
7DEOH       'HVLJQ 'D  )OLJKW 6FKHGXOH 6XPPDU    $LUSRUW 7RWDO        
7DEOH       'HVLJQ 'D  $UULYDO DQG 'HSDUWXUH 6XPPDU        
7DEOH       'HVLJQ 'D  )OLJKW 6FKHGXOH 3HDN  RXU 3DVVHQJHU 9ROXPHV                     DQG             
7DEOH       'HVLJQ 'D  )OLJKW 6FKHGXOH 3HDN  RXU 3DVVHQJHU $LUOLQH $LUFUDIW 2SHUDWLRQV                

      DQG             
  

 ,67 2) (  , ,76  

([KLELW      1HW 3URILW RI &RPPHUFLDO $LUOLQHV :RUOG LGH                    
([KLELW       LVWRULFDO &UXGH 2LO DQG -HW )XHO 3ULFHV        
([KLELW      &RPSDULVRQ RI 6FHQDULR $ DQG 6FHQDULR % (QSODQHG 3DVVHQJHU )RUHFDVWV        
([KLELW      6RXWK HVW $LUOLQHV 6HDW &DSDFLW  ,PSDFW RQ &DOHQGDU  HDU      (QSODQHG 3DVVHQJHU )RUHFDVWV        
([KLELW      6FHQDULR % (QSODQHG 3DVVHQJHU )RUHFDVW &RPSDULVRQ        
([KLELW      6FHQDULR % 7RWDO $LUSRUW 2SHUDWLRQV )RUHFDVW &RPSDULVRQ        
([KLELW       LVWRULFDO $LU &DUJR DQG $LU &DUJR )RUHFDVWV        
([KLELW      5ROOLQJ  RXU 'HSODQHG 3DVVHQJHUV   $LUSRUW        
([KLELW      5ROOLQJ  RXU (QSODQHG 3DVVHQJHUV   $LUSRUW        
([KLELW       5ROOLQJ  RXU 3DVVHQJHU $LUOLQH $LUFUDIW $UULYDO 2SHUDWLRQV   $LUSRUW        
([KLELW       5ROOLQJ  RXU 3DVVHQJHU $LUOLQH $LUFUDIW 'HSDUWXUH 2SHUDWLRQV   $LUSRUW        

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH    LLL    $YLDWLRQ $FWLYLW  )RUHFDVWV  
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     9, 7,21   7,9,7  )25(  676  

7KLV UHSRUW SUHVHQWV DQ DQDO VLV RI KLVWRULFDO DYLDWLRQ DFWLYLW  DW /LKXH $LUSRUW  /,  RU WKH $LUSRUW    ,W VXPPDUL]HV WKH  
IRUHFDVWV RI IXWXUH DFWLYLW  WKURXJK FDOHQGDU  HDU  &          )RUHFDVWV DUH SURYLGHG IRU HQSODQHG SDVVHQJHUV  DLUFUDIW  
RSHUDWLRQV  DQG FDUJR YROXPHV   KLFK VHUYH DV WKH EDVLV IRU GHWHUPLQLQJ IDFLOLW  UHTXLUHPHQWV DQG IRU FRQGXFWLQJ  
HQYLURQPHQWDO  ILQDQFLDO  DQG RWKHU DQDO VHV   

7KH  IRUHFDVWV   HUH  SUHSDUHG  XVLQJ  &         DV  WKH  EDVH   HDU   WKH  ODWHVW   HDU  IRU   KLFK  FRPSOHWH  SDVVHQJHU   
RSHUDWLRQV  DQG FDUJR YROXPH GDWD  HUH DYDLODEOH   :KLOH &       VHUYHV DV WKH EDVH  HDU  WKH IRUHFDVW LQFRUSRUDWHV  
DFWXDO &       DFWLYLW  WR PRVW DFFXUDWHO  UHSUHVHQW WKH FXUUHQW VWDWH RI DFWLYLW  DW WKH $LUSRUW   3XEOLVKHG DLUOLQH  
VFKHGXOHV IRU &       SURYLGH WKH EDVLV IRU GLVFXVVLRQV UHJDUGLQJ WKH DLUOLQHV VHUYLQJ WKH $LUSRUW  WKH GHVWLQDWLRQV  
VHUYHG IURP WKH $LUSRUW  DQG WKH DYHUDJH DLUFUDIW VHDW FDSDFLW    3XEOLVKHG VFKHGXOH GDWD WKURXJK 0DUFK       HUH  
XVHG WR YDOLGDWH DVVXPSWLRQV DQG WR LQIRUP WKH GHYHORSPHQW RI IXWXUH DFWLYLW  IRUHFDVWV    

$Q  LQLWLDO  IRUHFDVW  VFHQDULR   DV  GHYHORSHG  FRQVLGHULQJ  D  FRPELQDWLRQ  RI  QDWLRQDO  DQG  ORFDO  VRFLRHFRQRPLF  
FRQGLWLRQV   ,Q UHVSRQVH WR ORFDO FRQFHUQV UHJDUGLQJ WKH LPSDFWV RI JUR WK LQ WRXULVP RQ ORFDO LQIUDVWUXFWXUH  D  
VHFRQG  VFHQDULR   DV  GHYHORSHG  FRQVLGHULQJ  VSHFLILF  ORFDO  VRFLRHFRQRPLF  FRQGLWLRQV  DQG  SODQV  RQ  WKH  LVODQG  RI  
.DXDL   7KH VFHQDULRV WKHUHIRUH UHSUHVHQW D UDQJH RI SRWHQWLDO IXWXUH DFWLYLW  DQG WKH ODWWHU  DV VHOHFWHG DV WKH  
EDVHOLQH IRUHFDVW  $FWXDO DFWLYLW  PD  YDU  GXH WR XQIRUHVHHQ HYHQWV RU FKDQJHV LQ DLUOLQH VHUYLFH DW WKH $LUSRUW   

      ,6725,     9, 7,21   7,9,7   
7KH )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ  )$$  FODVVLILHV WKH $LUSRUW DV D VPDOO KXE IDFLOLW  EDVHG RQ LWV SHUFHQWDJH RI  
QDWLRQ LGH SDVVHQJHU DFWLYLW     7KH $LUSRUW  DV UDQNHG   WK LQ WKH 8QLWHG 6WDWHV LQ &        LW DFFRPPRGDWHG  
DSSUR[LPDWHO      PLOOLRQ HQSODQHG SDVVHQJHUV LQ      DQG DSSUR[LPDWHO          DLUFUDIW RSHUDWLRQV  DV VKR Q LQ  
7DE H       $GGLWLRQDOO   7DE H     SUHVHQWV KLVWRULFDO HQSODQHG SDVVHQJHU GDWD IRU /,  DQG RWKHU  D DLL DLUSRUWV  
IURP      WKURXJK       DQG 7DE H     SUHVHQWV D FRPSDULVRQ RI KLVWRULFDO HQSODQHG SDVVHQJHU GDWD IRU /,  WR WKH  
KLVWRULFDO HQSODQHG SDVVHQJHUV IRU DOO 86 DLUSRUWV   

§                     %HW HHQ      DQG       HQSODQHG SDVVHQJHUV LQFUHDVHG DW D FRPSRXQG DQQXDO JUR WK  
UDWH  &$ 5  RI     SHUFHQW   KLOH WRWDO DLUSRUW RSHUDWLRQV JUH  DW D &$ 5 RI     SHUFHQW   0XFK RI WKH SDVVHQJHU  
JUR WK  RYHU  WKLV  SHULRG  RFFXUUHG  LQ          KHQ  HQSODQHG  SDVVHQJHUV  LQFUHDVHG        SHUFHQW  RYHU          
 D DLLDQ $LUOLQHV DFFRXQWHG IRU    SHUFHQW RI WKH JUR WK LQ HQSODQHG SDVVHQJHUV LQ        LWK PRVW RI WKH  
LQFUHDVH FRPLQJ DV D UHVXOW RI LPSURYHG ORDG IDFWRU SHUIRUPDQFH   0HVD   R   $LUOLQHV DOVR DFFRXQWHG IRU D  
VLJQLILFDQW SRUWLRQ RI WKH JUR WK LQ HQSODQHG SDVVHQJHUV DV D UHVXOW RI D    SHUFHQW LQFUHDVH LQ VHDW FDSDFLW  LQ  
       

   

  
   $V GHILQHG E  WKH )$$  D VPDOO KXE SULPDU  DLUSRUW HQSODQHV EHW HHQ      SHUFHQW DQG      SHUFHQW RI QDWLRQ LGH UHYHQXH HQSODQHG  

SDVVHQJHUV GXULQJ D FDOHQGDU  HDU  %DVHG RQ SUHOLPLQDU  )$$ GDWD  WKH $LUSRUW HQSODQHG DSSUR[LPDWHO      PLOOLRQ UHYHQXH SDVVHQJHUV LQ &   
      VOLJKWO  OR HU WKDQ WKH     PLOOLRQ HQSODQHG SDVVHQJHUV UHFRUGHG E  WKH $LUSRUW   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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&RPSRXQG $QQXDO  UR WK 5DWH  
                           
                           
                           

127(   'XH WR OLPLWHG GHWDLOHG GDWD       DQG      HQSODQHG SDVVHQJHUV HVWLPDWHG EDVHG RQ WRWDO SDVVHQJHU GDWD   
6285&(  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW         
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&RPSRXQG $QQXDO  UR WK 5DWH  
                                     
                                  
                                  

127(  'XH WR OLPLWHG GHWDLOHG GDWD       DQG      HQSODQHG SDVVHQJHUV HVWLPDWHG EDVHG RQ WRWDO SDVVHQJHU GDWD   
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ  7HUPLQDO $UHD )RUHFDVW  )HEUXDU          

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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&RPSRXQG $QQXDO  UR WK 5DWH  
                            
                           
                           

127(  86 WRWDO HQSODQHG SDVVHQJHU QXPEHUV PD  GLIIHU DV )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ 7HUPLQDO $UHD )RUHFDVW GDWD LV URXWLQHO  XSGDWHG  
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ  7HUPLQDO $UHD )RUHFDVW  )HEUXDU         

§           D G          7KH  UHDW 5HFHVVLRQ KDG D QRWLFHDEOH LPSDFW RQ SDVVHQJHU GHPDQG DQG VFKHGXOHG  
DLUOLQH RSHUDWLRQV EHW HHQ      DQG        2YHUDOO HQSODQHG SDVVHQJHU GHPDQG WR  D DLL GHFOLQHG     SHUFHQW  
LQ       DQG LW GHFOLQHG DQ DGGLWLRQDO      SHUFHQW LQ        &RPSDUDWLYHO   /,  HQSODQHG SDVVHQJHUV GHFOLQHG  
     SHUFHQW LQ      DQG DQ DGGLWLRQDO     SHUFHQW LQ        $V D UHVXOW RI OR HU SDVVHQJHU GHPDQG FDXVHG E   
WKH HFRQRPLF GR QWXUQ  VFKHGXOHG DLUOLQH VHDW FDSDFLW   DV UHGXFHG E       SHUFHQW LQ &       DQG     SHUFHQW  
LQ  &            6SHFLILFDOO   FRQWULEXWLQJ  WR  WKHVH  VHDW  FDSDFLW   UHGXFWLRQV   HUH  WKH  IROOR LQJ  DLUOLQH  FDSDFLW   
FKDQJHV    

   $ORKD $LUOLQHV FHDVHG RSHUDWLRQV LQ 0DUFK       UHGXFLQJ VHDW FDSDFLW  E  DOPRVW         VHDWV LQ      DQG  
        

   $7$ $LUOLQHV DOVR FHDVHG RSHUDWLRQV LQ       OHDGLQJ WR D UHGXFWLRQ LQ DOPRVW        VHDWV   

   7KH RSHUDWLQJ FHUWLILFDWHV RI $PHULFD :HVW $LUOLQHV DQG 86 $LU D V  HUH PHUJHG LQ 6HSWHPEHU       DQG  
WKH FRPELQHG HQWLW  WHPSRUDULO  UHGXFHG VHDW FDSDFLW  LQ      EHIRUH UHWXUQLQJ WR JUR WK PRGH LQ        

    D DLLDQ $LUOLQHV RIIVHW VRPH RI WKH GHFOLQHV LQ      DQG      E  DGGLQJ    SHUFHQW VHDW FDSDFLW  LQ       
DQG   SHUFHQW LQ       UHVXOWLQJ LQ         VHDWV DGGHG WR WKH $LUSRUW RYHU WKH    HDU SHULRG    

§                       :LWK WKH HFRQRP  UHFRYHULQJ  HQSODQHG SDVVHQJHUV LQFUHDVHG IURP     PLOOLRQ LQ &        
WR DOPRVW     PLOOLRQ LQ &        D &$ 5 RI     SHUFHQW   ,Q &        HQSODQHG SDVVHQJHUV GHFUHDVHG     SHUFHQW   
EXW WKHQ LQFUHDVHG E      SHUFHQW LQ &         7KH ODUJHVW UHGXFWLRQ LQ VHUYLFH LQ       DV VHUYLFH WR 'DQLHO .   
,QRX H ,QWHUQDWLRQDO $LUSRUW   1/   LWK D      SHUFHQW UHGXFWLRQ LQ VHDW FDSDFLW    D DLLDQ $LUOLQHV DQG 0RNXOHOH  
)OLJKW  6HUYLFHV   YLD  5HSXEOLF  $LUOLQHV  SDUWQHUVKLS   ERWK  UHGXFHG VHDW  FDSDFLW   WR   1/  LQ       E  PRUH  WKDQ  
       VHDWV HDFK   6HDW FDSDFLW  WR  1/ FRQWLQXHG WR GHFOLQH LQ       EXW WKH GHFOLQH  DV RIIVHW E  DGGLWLRQDO  
VHDW FDSDFLW  LQ RWKHU PDUNHWV  DV  HOO DV WKH DGGLWLRQ RI VHUYLFH WR 2DNODQG  &DOLIRUQLD  2$.   DQG 6DQ -RVH   
&DOLIRUQLD  6-&   E  $ODVND $LUOLQHV   $ODVND $LUOLQHV LQFUHDVHG LWV VHDW FDSDFLW  E       SHUFHQW LQ       (QSODQHG  
SDVVHQJHUV FRQWLQXHG WR JUR  LQ      E      SHUFHQW DQG LQ      E      SHUFHQW   'XULQJ WKLV SHULRG  $ODVND  

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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$LUOLQHV FRQWLQXHG WR JUR  VHDW FDSDFLW  WR 2$. DQG 6-&  DQG LW DOVR VWDUWHG VHUYLFH WR 3RUWODQG  2UHJRQ  3';   
LQ        DQG  6DQ  'LHJR   &DOLIRUQLD   6$1   LQ           $GGLWLRQDOO    :HVW-HW  FRQWLQXHG  WR  JUR   DLU  VHUYLFH  WR  
9DQFRXYHU  &DQDGD   95   LQ      E  GRXEOLQJ LWV VHDW FDSDFLW      D DLLDQ $LUOLQHV DQG 0HVD   R   $LUOLQHV  
UHVSHFWLYHO  JUH  WKHLU VHDW FDSDFLW  E       SHUFHQW DQG      SHUFHQW LQ       ,Q      PRVW RI WKH HQSODQHG  
SDVVHQJHU JUR WK  DV DFFRPPRGDWHG E  LPSURYHG ORDG IDFWRUV DV VFKHGXOHG DLUOLQH VHDW FDSDFLW   DV GR Q  
 HDU RYHU  HDU E      SHUFHQW   

§                    (QSODQHG SDVVHQJHUV UHPDLQHG UHODWLYHO  IODW LQ      RQ D VHDW FDSDFLW  LQFUHDVH RI      
SHUFHQW   ,Q $SULO      0HVD   R   $LUOLQHV FHDVHG RSHUDWLRQV   KLOH VHYHUDO DLUOLQHV DGGHG VLJQLILFDQW FDSDFLW     
:HVW-HW LQFUHDVHG VHDW FDSDFLW  E       SHUFHQW WR  95  DQG  D DLL ,VODQG $LU PRUH WKDQ GRXEOHG VHDW FDSDFLW   
WR  1/   $GGLWLRQDOO    D DLLDQ $LUOLQHV DQG $ODVND $LUOLQHV LQFUHDVHG VHDW FDSDFLW  E       DQG     SHUFHQW   
UHVSHFWLYHO    $V D UHVXOW RI VWDJQDQW SDVVHQJHU JUR WK LQ       DLUOLQHV VHUYLQJ /,  UHGXFHG VHDW FDSDFLW  E       
SHUFHQW LQ        (QSODQHG SDVVHQJHUV RQFH DJDLQ VWDUWHG WR LQFUHDVH LQ       UHVXOWLQJ LQ D     SHUFHQW LQFUHDVH  
 HDU RYHU  HDU   9LUWXDOO  DOO DLUOLQHV H[SHULHQFHG DQ LQFUHDVH LQ HQSODQHG SDVVHQJHUV LQ        7KH LQWHJUDWLRQ  
RI WKH $PHULFDQ $LUOLQHV DQG 86 $LU D V EUDQGV  DV FRPSOHWHG LQ 2FWREHU       UHVXOWLQJ LQ $PHULFDQ $LUOLQHV  
DVVXPLQJ DOO 86 $LU D V RSHUDWLRQV    

§                        %HW HHQ &       DQG &        WKH LQFUHDVH LQ HQSODQHG SDVVHQJHUV DW WKH $LUSRUW  DV      
SHUFHQW   KLOH 86 HQSODQHG SDVVHQJHU JUR WK  DV     SHUFHQW   7KH &       JUR WK UDWH RI     SHUFHQW LQ  
HQSODQHG SDVVHQJHUV  DV DFFRPPRGDWHG E  DQ     SHUFHQW LQFUHDVH LQ VHDW FDSDFLW    $PHULFDQ $LUOLQHV DGGHG  
VHUYLFH WR 'DOODV )RUW :RUWK  7H[DV  '):   LQ       UHVXOWLQJ LQ DQ      SHUFHQW LQFUHDVH LQ VHDW FDSDFLW  IRU  
$PHULFDQ $LUOLQHV    D DLLDQ $LUOLQHV DGGHG    SHUFHQW PRUH VHDW FDSDFLW  WR /RV $QJHOHV  &DOLIRUQLD  /$;  DQG  
   SHUFHQW PRUH VHDW FDSDFLW  WR 2$.   (QSODQHG SDVVHQJHUV FRQWLQXHG WR JUR  LQ      E      SHUFHQW  GHVSLWH  
WKH FHVVDWLRQ RI VHUYLFH E   D DLL ,VODQG $LU LQ 1RYHPEHU        $OO RWKHU DLUOLQHV VHUYLQJ /,  LQ      H[SHULHQFHG  
HLWKHU IODW RU LQFUHDVHG HQSODQHG SDVVHQJHUV  HDU RYHU  HDU   8QLWHG $LUOLQHV   D DLLDQ $LUOLQHV  DQG 'HOWD $LU  
/LQHV  HUH WKH ODUJHVW EHQHIDFWRUV RI WKH LQFUHDVHG HQSODQHG SDVVHQJHU DFWLYLW  DW WKH $LUSRUW  LQFUHDVLQJ E   
                  DQG          HQSODQHG  SDVVHQJHUV   UHVSHFWLYHO      ,W  LV  DOVR  LPSRUWDQW  WR  QRWH  WKH       SHUFHQW  
LQFUHDVH LQ HQSODQHG SDVVHQJHUV LQ &       RFFXUUHG DPLG WKH KLVWRULF   

        ,5 ,1(  6(59, (  
$V RI 'HFHPEHU       VHYHQ DLUOLQHV SURYLGH VFKHGXOHG SDVVHQJHU RSHUDWLRQV DW WKH $LUSRUW   $LU &DQDGD  $ODVND  
$LUOLQHV  $PHULFDQ $LUOLQHV  'HOWD $LU /LQHV   D DLLDQ $LUOLQHV  8QLWHG $LUOLQHV  DQG :HVW-HW   $OO RI WKHVH DLUOLQHV  DSDUW  
IURP  $LU  &DQDGD   KDYH  FRQWLQXDOO   RSHUDWHG  DW  WKH  $LUSRUW  VLQFH           $LUOLQH  FRQVROLGDWLRQ  DQG  WKH  FKDQJLQJ  
FRPSHWLWLYH  G QDPLFV  GXH  WR  DLUOLQH  EDQNUXSWFLHV  KDYH  FKDQJHG  WKH  SURILOH  RI  FDUULHUV  VHUYLQJ  WKH  $LUSRUW     
7DE H      SUHVHQWV WKH VFKHGXOHG SDVVHQJHU DLUOLQHV VHUYLQJ WKH $LUSRUW VLQFH &         

7DE H      VXPPDUL]HV WKH QXPEHU RI GDLO  QRQVWRS GHSDUWXUHV E  PDUNHW DW WKH $LUSRUW LQ        D DLLDQ $LUOLQHV  
SURYLGHG  QRQVWRS  VHUYLFH  WR  ILYH  PDUNHWV   LWK  DQ  DYHUDJH        GDLO   GHSDUWXUHV   LQFOXGLQJ  DOO  PDMRU   D DLLDQ  
LQWHULVODQG DLUSRUWV   1/  .DKXOXL  2     DQG .RQD  .2$    2$.  DQG /$;   $ODVND $LUOLQHV DOVR SURYLGHG VHUYLFH WR  
ILYH GHVWLQDWLRQV RQ WKH :HVW &RDVW RI WKH 8QLWHG 6WDWHV   LWK DQ DYHUDJH     GDLO  GHSDUWXUHV   $PHULFDQ $LUOLQHV   
'HOWD $LU /LQHV  DQG 8QLWHG $LUOLQHV SURYLGHG VHUYLFH WR WKUHH  W R  DQG WKUHH DLUSRUWV  UHVSHFWLYHO    LWK DOO WKUHH  
DLUOLQHV SURYLGLQJ QRQVWRS VHUYLFH WR /$;   ,Q &        ERWK :HVW-HW DQG $LU &DQDGD SURYLGHG VHUYLFH WR  95   
KR HYHU  $LU &DQDGD KDV VLQFH FDQFHOHG VHUYLFH FLWLQJ WKH %RHLQJ     0$; DLUFUDIW JURXQGLQJ DV WKH SULPDU  UHDVRQ  
IRU FDQFHOLQJ WKH VHUYLFH    

  
    ,W LV XQFHUWDLQ WKH $LU &DQDGD VHUYLFH WR /LKXH  LOO EH UHVWRUHG RQFH WKH %RHLQJ     0$; LV UHWXUQHG WR VHUYLFH   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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7 $% / (       3$66 (1   (5 $, 5 /, 1 (6 6 (5 9,1   7  (  $,532 5 7 %     ( $5    

$,5/,1(                                                        
$LU &DQDGD                                          ●  
$ODVND $LUOLQHV    ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  
$PHULFDQ $LUOLQHV    ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  
'HOWD $LU /LQHV    ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  
 D DLLDQ $LUOLQHV    ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  
8QLWHG $LUOLQHV    ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  
:HVW-HW      ●  ●  ●  ●  ●  ●  ●  ●  ●  ●  
$LUOLQHV 1R /RQJHU 6HUYLQJ WKH $LUSRUW    
$ORKD $LUOLQHV    ●                                          
$7$ $LUOLQHV    ●                                          
 D DLL ,VODQG $LU    ●  ●  ●  ●  ●  ●  ●  ●  ●  ●      
0HVD $LUOLQHV    ●  ●  ●  ●  ●  ●  ●                  
86 $LU D V    ●  ●  ●  ●  ●  ●  ●  ●              

6285&(  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  6HSWHPEHU            WR      GDWD     

7 $% / (      $9 (5 $ (  ' $, /   1 2 1 67 23 '(3$57 85 (6 %   0$5 . (7 ,1  &$/ (1 '$5   ($5        
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     'HQYHU                  
     'DOODV                    
      RQROXOX                    
     .RQD                 
 /RV $QJHOHV                               

           .DKXOXL            
   2DNODQG                       

     3KRHQL[                  
     3RUWODQG                  
     6DQ 'LHJR                  

     6DQ )UDQFLVFR                  
     6DQ -RVH  &$                  
   6HDWWOH                       
   9DQFRXYHU                       

7R D                                    

127(  7DEOH FROXPQV DQG UR V PD  QRW DGG XS WR $LUSRUW DQG $LUOLQH WRWDOV GXH WR URXQGLQJ   
6285&(  ,QQRYDWD  6HSWHPEHU        

$Q LPSRUWDQW $LUSRUW FKDUDFWHULVWLF LV WKH GLVWULEXWLRQ RI LWV RULJLQ DQG GHVWLQDWLRQ  2 '  PDUNHWV   KLFK LV D IXQFWLRQ  
RI DLU WUDYHO GHPDQG  DV  HOO DV DYDLODEOH VHUYLFHV DQG IDFLOLWLHV  7DE H    SUHVHQWV KLVWRULFDO GDWD RQ WKH $LUSRUW V  
SULPDU   L H   WRS     2 ' PDUNHWV LQ &         7KH DLUOLQHV SULPDULO  VHUYH VKRUW  DQG ORQJ KDXO GHVWLQDWLRQV IURP  
WKH $LUSRUW GXH WR WKH JHRPHWU  RI WKH $LUSRUW   $GGLWLRQDOO   LQWHUQDWLRQDO VHUYLFH LV OLPLWHG E  WKH OHQJWK RI WKH  
$LUSRUW V UXQ D  DW       IHHW  $SSUR[LPDWHO      PLOOLRQ  RU      SHUFHQW  RI WKH 2 ' SDVVHQJHUV LQ &       WUDYHOHG  
EHW HHQ WKH $LUSRUW DQG WKH WRS    2 ' PDUNHWV  DV VKR Q LQ 7DEOH      ,Q &        DSSUR[LPDWHO  W R WKLUGV RI  
DOO WKH WRS    2 ' PDUNHWV KDG QRQVWRS VHUYLFH IURP WKH $LUSRUW   LWK WKH WRS XQVHUYHG 2 ' PDUNHWV EHLQJ 6DOW  
/DNH &LW   8WDK  6/&   6DFUDPHQWR  &DOLIRUQLD  60)   DQG /DV 9HJDV  1HYDGD  /$6   UHVSHFWLYHO      

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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     RQROXOX  6                ●  
   /RV $QJHOHV  /                  ●  
   0DXL  6                ●  
   6HDWWOH  /                ●  
   2DNODQG  /                ●  
   6DQ 'LHJR  /                ●  
   6DQ  -RVH  &$  /                ●  
   6DQ )UDQFLVFR  /                ●  
   .RQD  6               ●  

    3RUWODQG  6                ●  
     6DOW /DNH &LW   /                
    'HQYHU  /                ●  
    3KRHQL[  /                ●    
    6DFUDPHQWR  /                  
    /DV 9HJDV  /                
     LOR  6               
    &KLFDJR 25'  /                 
    0LQQHDSROLV  /                
    'DOODV '):  /                 ●  
    1H   RUN -).  /                 

7RWDO 7RS    $LUSRUWV             
2WKHU 2 ' 0DUNHWV           
7RWDO 2 ' 3DVVHQJHUV                  

127(6  2 '   2ULJLQ DQG 'HVWLQDWLRQ  
   6KRUW  DXO  6       WR     PLOHV  0HGLXP  DXO  0         WR       PLOHV  /RQJ  DXO  /     2YHU       PLOHV  
   $V RI 'HFHPEHU         
6285&(6   'LLR  0DUNHW  ,QWHOOLJHQFH   6HSWHPEHU         86  'HSDUWPHQW  RI  7UDQVSRUWDWLRQ   2ULJLQ  DQG  'HVWLQDWLRQ  6XUYH           ,QQRYDWD   6HSWHPEHU               

VFKHGXOH GDWD    

       3 66(1 (5  ,5 ,1(   7,9,7   
$V VKR Q LQ 7DE H      WKH $LUSRUW SULPDULO  VHUYHV 2 ' SDVVHQJHUV  L H   ORFDO SDVVHQJHUV  KR EHJLQ RU HQG WKHLU  
WULSV DW WKH $LUSRUW   DOWKRXJK  WKH QXPEHU RI FRQQHFWLQJ SDVVHQJHUV KDV LQFUHDVHG LQ UHFHQW  HDUV   ,Q             
SHUFHQW RI SDVVHQJHUV DW WKH $LUSRUW  HUH FODVVLILHG DV 2 '  EDVHG RQ WKH 86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ  86  
'27   2ULJLQ  DQG  'HVWLQDWLRQ  6XUYH      7KLV  UHSUHVHQWV  D  GHFUHDVH  IURP        SHUFHQW  LQ           %RWK  RULJLQDWLQJ  
SDVVHQJHUV DQG FRQQHFWLQJ SDVVHQJHUV KDYH JUR Q VWHDGLO  RYHU WKH SDVW     HDUV   &RQQHFWLQJ SDVVHQJHUV DUH  
JUR LQJ DV D UHVXOW RI LQFUHDVHG QRQVWRS VHUYLFH WR PDLQODQG 86 PDUNHWV IURP WKH $LUSRUW   $LUOLQH VFKHGXOHV QR   
SURYLGH LPSURYHG FRQQHFWLYLW  SULPDULO  WR DQG IURP  1/ YLD WKH $LUSRUW   &RQQHFWLQJ SDVVHQJHUV DW WKH $LUSRUW  
KDYH JUR Q DW D &$ 5 RI      SHUFHQW VLQFH        KLOH RULJLQDWLQJ SDVVHQJHUV KDYH JUR Q DW D &$ 5 RI     SHUFHQW  
RYHU WKH VDPH SHULRG   ,W LV LPSRUWDQW WR QRWH WKH     SHUFHQW FRQQHFWLQJ SDVVHQJHUV LQ &       DW /,  LV VLJQLILFDQWO   
EHOR    1/    KHUH  WKH   D DLLDQ  $LUOLQHV  QHW RUN  PRGHO  LV  GHVLJQHG  IRU  FRQQHFWLQJ  D  ODUJHU  SHUFHQWDJH  RI  
SDVVHQJHUV    

7DE H      SUHVHQWV KLVWRULFDO HQSODQHG SDVVHQJHU DFWLYLW  E  DLUOLQH DQG WKH FRUUHVSRQGLQJ VKDUH RI WRWDO HQSODQHG  
SDVVHQJHUV IURP      WKURXJK        2YHU WKH SDVW    HDUV   D DLLDQ $LUOLQHV KDV PDLQWDLQHG PRUH WKDQ    SHUFHQW  
VKDUH RI HQSODQHG SDVVHQJHUV DW WKH $LUSRUW  VWDELOL]LQJ RYHU WKH SDVW    HDUV EHW HHQ      DQG      SHUFHQW   8QLWHG  
$LUOLQHV DQG $ODVND $LUOLQHV DOVR KDG GRXEOH GLJLW VKDUHV RI WKH $LUSRUW V HQSODQHG SDVVHQJHUV LQ &        IROOR HG  
E  $PHULFDQ $LUOLQHV DW MXVW XQGHU      SHUFHQW VKDUH    

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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7 $% / (        ,6 72 5, &$ /  25,   , 1 $7 ,1   $1 ' & 21 1(& 7, 1    (13/ $1( '  3$6 6(1   (5 6    
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&RPSRXQG $QQXDO  UR WK 5DWH  
                                
                                 
                                 

127(  2 ' DQG FRQQHFWLQJ SDVVHQJHU WRWDOV FDOFXODWHG XVLQJ 86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ  2ULJLQ DQG 'HVWLQDWLRQ 6XUYH  GDWD  
6285&(6  'LLR  0DUNHW  ,QWHOOLJHQFH   6HSWHPEHU        86 'HSDUWPHQW  RI  7UDQVSRUWDWLRQ   2ULJLQ  DQG  'HVWLQDWLRQ  6XUYH    6HSWHPEHU         2 '  DQG  FRQQHFWLQJ  

SDVVHQJHU VKDUHV   6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       HQSODQHG SDVVHQJHUV    

7 $% / (       ,6 72 5, &$/ (1 3/ $1 ('  3$66(1  (5 6 %   $, 5 / ,1( 2 5 &$5 5, (5  52 83   

                              

$,5/,1( 
(13/$1( 

3$66(1 (56 6 $5( 
(13/$1( 

3$66(1 (56 6 $5( 
(13 /$1( 

3$66(1 (56 6 $5( 
(13 /$1( 

3$66(1 (56 6 $5( 
(13 /$1( 

3$66(1 (56 6 $5( 
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$LU &DQDGD                                     
$ODVND $LUOLQHV                                                                                     
$PHULFDQ $LUOLQHV                                                                            
'HOWD $LU /LQHV                                                                         
 D DLL ,VODQG $LU                                                                  
 D DLLDQ $LUOLQHV                                                                                  
0HVD $LUOLQHV                                        
0RNXOHOH )OLJKW                                        
6HUYLFH  
7UDQV $LU                                                      
86 $LU D V                                                
8QLWHG $LUOLQHV                                                                                
:HVW-HW                                                                        
7RWDO (QSODQHG                                                         
3DVVHQJHUV  

127(  7DEOH FROXPQV DQG UR V PD  QRW DGG XS WR $LUSRUW DQG $LUOLQH WRWDOV GXH WR URXQGLQJ   
6285&(  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW        

        ,5 5 )7 23(5 7,216  
7DE H     SUHVHQWV WKH $LUSRUW V KLVWRULFDO RSHUDWLRQV E  DLU VHUYLFH FDWHJRU  EHW HHQ      DQG        7RWDO DLUFUDIW  
DFWLYLW  DW WKH $LUSRUW SHDNHG DW         DLUFUDIW RSHUDWLRQV LQ &         7RWDO DLUFUDIW RSHUDWLRQV LQFUHDVHG IURP  
        LQ &       WR         LQ &        D &$ 5 RI     SHUFHQW   7DE H       7DE H       DQG 7DE H      VKR   
SDVVHQJHU  DLUOLQH   JHQHUDO  DYLDWLRQ    $    DQG  PLOLWDU   RSHUDWLRQV  DW  WKH  $LUSRUW  LQGLYLGXDOO    DORQJ   LWK  WKHLU  
FRUUHVSRQGLQJ VKDUH RI WRWDO $LUSRUW RSHUDWLRQV   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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§       D   H     FRPPHUFLDO  DLUFUDIW  WDNHRIIV  DQG  ODQGLQJV   LWK  DLUFUDIW  JUHDWHU  WKDQ      VHDWV   6LQFH  &          
SDVVHQJHU DLU FDUULHU RSHUDWLRQV KDYH LQFUHDVHG IURP        WR        LQ &        UHIOHFWLQJ D &$ 5 RI      
SHUFHQW    R HYHU  LQ      SDVVHQJHU DLU FDUULHU RSHUDWLRQV UHDFKHG        RSHUDWLRQV  DQ DOO WLPH KLJK IRU WKH  
$LUSRUW     (YHQ   LWK  LQFUHDVHV  LQ  SDVVHQJHU  RSHUDWLRQV   WR  DFFRPPRGDWH  GHPDQG   RSHUDWLRQV  KDYH  EHHQ  
FRQGXFWHG  LWK ODUJHU DLUFUDIW DQG KLJKHU ORDG IDFWRUV   )URP &       WR &        HQSODQHG SDVVHQJHUV LQFUHDVHG  
DW D &$ 5 RI     SHUFHQW  FRPSDUHG WR     SHUFHQW IRU SDVVHQJHU DLU FDUULHU RSHUDWLRQV   $LU FDUULHU RSHUDWLRQV  
LQ &       UHSUHVHQWHG      SHUFHQW RI WRWDO $LUSRUW RSHUDWLRQV    

§      7D     GHILQHG DV FRPPHUFLDO DLUFUDIW WDNHRIIV DQG ODQGLQJV  LWK DLUFUDIW OHVV WKDQ RU HTXDO WR    VHDWV   6LQFH  
&        DLU WD[L RSHUDWLRQV LQFUHDVHG IURP        WR D UHFRUG KLJK RI        RSHUDWLRQV LQ &         2YHU WKLV  
SHULRG  DLU WD[L RSHUDWLRQV LQFUHDVHG VWHDGLO  DW D &$ 5 RI     SHUFHQW  DQG PRUH UHFHQWO  EHW HHQ &       DQG  
&       DLU WD[L RSHUDWLRQV KDYH JUR Q DW D &$ 5 RI     SHUFHQW   $LU WD[L RSHUDWLRQV UHDFKHG D KLJK RI       
SHUFHQW RI WRWDO SDVVHQJHU DLUOLQH RSHUDWLRQV LQ       DQG WKH  FRQVLVWHQWO  UHSUHVHQWHG PRUH WKDQ      SHUFHQW  
RI WRWDO SDVVHQJHU DLUOLQH RSHUDWLRQV VLQFH        $GGLWLRQDOO   DLU WD[L RSHUDWLRQV LQ &       UHSUHVHQWHG       
SHUFHQW RI WRWDO $LUSRUW RSHUDWLRQV   

§   H H D   Y D  R    GHILQHG DV DOO FLYLO DLUFUDIW WDNHRIIV DQG ODQGLQJV QRW FODVVLILHG DV FRPPHUFLDO 6LQFH &         
 $ RSHUDWLRQV GHFOLQHG DW D &$ 5 RI     SHUFHQW IURP        WR        LQ &         2YHU WKLV SHULRG   $ DFWLYLW   
UHDFKHG D KLJK RI        RSHUDWLRQV LQ &         )RU &         $ RSHUDWLRQV UHSUHVHQWHG      SHUFHQW RI WRWDO  
$LUSRUW RSHUDWLRQV  GR Q IURP D KLJK RI      SHUFHQW RI WRWDO $LUSRUW RSHUDWLRQV LQ &         

§  0    D    WDNHRIIV DQG ODQGLQJV E  PLOLWDU  DLUFUDIW 0LOLWDU  RSHUDWLRQV GHFOLQHG DW D &$ 5 RI     SHUFHQW IURP  
      LQ &       WR       LQ &         2YHU WKLV SHULRG  PLOLWDU  DFWLYLW  UHDFKHG D KLJK RI       RSHUDWLRQV LQ  
&            6LQFH         PLOLWDU   RSHUDWLRQV  KDYH  GHFOLQHG  DW  D  &$ 5  RI        SHUFHQW     )XUWKHUPRUH   PLOLWDU   
RSHUDWLRQV VKDUH RI WRWDO $LUSRUW RSHUDWLRQV GHFOLQHG IURP D KLJK RI     SHUFHQW LQ &       WR D OR  RI      
SHUFHQW LQ &          
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7DE H      SUHVHQWV WKH KLVWRULFDO EDVHG DLUFUDIW DW WKH $LUSRUW   )RU WKH IHGHUDO )        VLQJOH HQJLQH DLUFUDIW DQG  
KHOLFRSWHUV FRPSULVHG    RI WKH WRWDO     RU      SHUFHQW RI WKH WRWDO  EDVHG DLUFUDIW DW WKH $LUSRUW    HOLFRSWHUV  
UHDFKHG D     HDU KLJK RI    EDVHG DLUFUDIW LQ &       DQG &         0XOWL HQJLQH DLUFUDIW DOVR UHDFKHG D     HDU  
KLJK RI   EDVHG DLUFUDIW LQ &       DQG &         6LQJOH HQJLQH DLUFUDIW UHDFKHG D     HDU KLJK RI    EDVHG DLUFUDIW  
LQ &       DQG &        KR HYHU  WKDW QXPEHU GHFOLQHG WR    EDVHG DLUFUDIW LQ &          
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6285&(  )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ  7HUPLQDO $UHD )RUHFDVW  )HEUXDU         

7DE H      FRPSDUHV JUR WK UDWHV IRU HQSODQHG SDVVHQJHUV  DLUFUDIW RSHUDWLRQV  DQG EDVHG DLUFUDIW DW WKH $LUSRUW  
 LWK QDWLRQDO JUR WK UDWHV IURP      WKURXJK        ([FHSW IRU  $ DFWLYLW   WKH $LUSRUW JUR WK UDWHV  HUH KLJKHU  
WKDQ WKRVH IRU WKH 8QLWHG 6WDWHV   ,QFUHDVHV LQ HQSODQHG SDVVHQJHUV DW WKH $LUSRUW DYHUDJHG D &$ 5 RI     SHUFHQW   
H[FHHGLQJ WKH &$ 5 RI     SHUFHQW IRU WKH 8QLWHG 6WDWHV   %DVHG DLUFUDIW DW WKH $LUSRUW LQFUHDVHG     SHUFHQW DQQXDOO    
 KHUHDV  EDVHG  DLUFUDIW  LQ  WKH  8QLWHG  6WDWHV  GHFUHDVHG  DQ  DYHUDJH  RI       SHUFHQW  DQQXDOO      $GGLWLRQDOO     $  
RSHUDWLRQV GHFOLQHG     SHUFHQW DQQXDOO   YHUVXV D GHFOLQH RI     SHUFHQW DQQXDOO  LQ WKH 8QLWHG 6WDWHV   

7 $% / (       $, 5 3257  &20 3$5 ,62 1  7 2 81 ,7 (' 6 7 $7 (6 7 5 (1 ' 6   
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(QSODQHG 3DVVHQJHUV              

$LU &DUULHU DQG $LU 7D[L $LUFUDIW 2SHUDWLRQV               

 HQHUDO $YLDWLRQ $LUFUDIW 2SHUDWLRQV                

7RWDO $LUFUDIW 2SHUDWLRQV               

%DVHG $LUFUDIW               
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     )  7256  ))( 7,1   9, 7,21  7 7 (  ,53257  
7KLV VHFWLRQ GLVFXVVHV IDFWRUV WKDW FRXOG LQIOXHQFH IXWXUH DYLDWLRQ GHPDQG DW WKH $LUSRUW   :KLOH QRW DOO WKH GDWD DQG  
LQIRUPDWLRQ UHODWHG WR WKHVH IDFWRUV KDYH GLUHFWO  EHHQ LQFRUSRUDWHG LQWR WKH IRUHFDVWV RI $LUSRUW DFWLYLW  GLVFXVVHG  
LQ 6HFWLRQ      WKHVH IDFWRUV  HUH LQGLUHFWO  FRQVLGHUHG DQG DQDO ]HG LQ GHYHORSLQJ WKH IRUHFDVWV   

        (02 5 3 , 6  
7R D ODUJH GHJUHH  GHPDQG IRU DLU WUDYHO LV GHSHQGHQW RQ WKH GHPRJUDSKLF DQG HFRQRPLF FKDUDFWHULVWLFV RI WKH  
JHRJUDSKLFDO DUHD VHUYHG E  DQ DLUSRUW    R HYHU   LWK WRXULVP GULYLQJ PXFK RI WKH HFRQRPLF DFWLYLW  LQ  D DLL  DQG  
RQ  WKH  ,VODQG  RI  .DXDL   WKLV  GHSHQGHQFH  LV  SDUWLFXODUO   VLJQLILFDQW  IRU  2 '  SDVVHQJHUV  IURP  WKH  86  PDLQODQG   
SUHGRPLQDQWO   IURP  WKH  :HVW  &RDVW  RI  WKH  8QLWHG  6WDWHV     1RQHWKHOHVV   ORFDO  GHPRJUDSKLFV  DQG  LQIUDVWUXFWXUH  
JUR WK  LOO SOD  DQ LPSRUWDQW UROH LQ VXSSRUWLQJ WRXULVP DFWLYLWLHV DQG WKXV GHPDQG IRU DLU WUDYHO WR .DXDL   

       ( 2120,    7,9,7   
,Q DGGLWLRQ WR DLUOLQH FRVW IDFWRUV  WKH RYHUDOO VWDWH RI WKH HFRQRP  DIIHFWV WKH SURSHQVLW  WR WUDYHO DQG  WKHUHIRUH   
DLUOLQH UHYHQXH   %HFDXVH HFRQRPLF FRQGLWLRQV DUH W SLFDOO  F FOLFDO RYHU WLPH  RYHU ORQJHU SHULRGV  DYHUDJH FKDQJHV  
DUH PRUH UHJXODU DQG SUHGLFWDEOH   WUHQGV FDQ EH H[WUDFWHG IURP WKH EDODQFH RI VWURQJ DQG  HDN HFRQRPLF  HDUV    
 R HYHU   KHQ FRPELQHG  LWK WKH XQHYHQ JUR WK LQ WKH LQGXVWU  DQG DW WKH $LUSRUW RYHU WKH SDVW     HDUV  WKH  
DQQXDO JUR WK UDWH LQ QXPEHUV RI SDVVHQJHUV DW /,  KDV YDULHG IURP       SHUFHQW WR      SHUFHQW RYHU WKH SDVW     
 HDUV   FKDQJLQJ HFRQRPLF FRQGLWLRQV FDQ DIIHFW WKH UHOLDELOLW  RI DLUOLQH DFWLYLW  IRUHFDVWV E  IXUWKHU UHGXFLQJ WKH  
FRUUHODWLRQ EHW HHQ WKH HFRQRPLF FRQGLWLRQV DQG WKH $LUSRUW V DFWLYLW    2WKHU IDFWRUV  VXFK DV FKDQJHV WR DYLDWLRQ  
SROLFLHV  KDYH FUHDWHG ODUJH VSLNHV LQ GHPDQG DW WKH $LUSRUW DQG KDYH WKXV LPSDFWHG FRUUHODWLRQ DQDO VHV    

 LVWRULFDOO    WUHQGV  LQ  DLUOLQH  WUDYHO  KDYH  EHHQ  FORVHO   FRUUHODWHG   LWK  QDWLRQDO  HFRQRPLF  WUHQGV   PRVW  QRWDEO   
FKDQJHV LQ JURVV GRPHVWLF SURGXFW   '3    8QLWHG 6WDWHV  '3 LV H[SHFWHG WR LQFUHDVH     SHUFHQW DQQXDOO   &        
WR &         DQG WKH 6WDWH RI  D DLL V JURVV UHJLRQDO SURGXFW   53  LV H[SHFWHG WR LQFUHDVH     SHUFHQW DQQXDOO   
WKURXJK WKH IRUHFDVW SHULRG   7KHVH IDFWRUV LQGLFDWH LQFUHDVLQJ GHPDQG IRU DLU VHUYLFH   $FWXDO HFRQRPLF DFWLYLW  LV  
OLNHO  WR GLIIHU IURP WKHVH SURMHFWLRQV RI HFRQRPLF JUR WK  HVSHFLDOO  RQ D  HDU WR  HDU EDVLV   LWK GHPDQG IRU DLU  
VHUYLFH OLNHO  UHDFWLQJ LQ NLQG   

       67 7( 2) 7 (  ,5 ,1( ,1 8675   
,Q  WKH  DIWHUPDWK  RI WKH  WHUURULVW  DWWDFNV  RQ  6HSWHPEHU              WKH  86  DLUOLQH  LQGXVWU   H[SHULHQFHG  D  PDWHULDO  
DGYHUVH VKLIW LQ WKH GHPDQG IRU DLUOLQH WUDYHO   KLFK H[DFHUEDWHG SUREOHPV IRU DQ DLUOLQH LQGXVWU  DOUHDG   HDNHQHG  
E  D VOR LQJ HFRQRP  DQG ULVLQJ ODERU DQG IXHO FRVWV   7KH UHVXOW  DV    HDUV RI UHSRUWHG LQGXVWU  RSHUDWLQJ ORVVHV  
LQ      WKURXJK       WRWDOLQJ PRUH WKDQ     ELOOLRQ  H[FOXGLQJ H[WUDRUGLQDU  FKDUJHV DQG JDLQV    )ROOR LQJ WKHVH  
 HDUV  WKH DLUOLQH LQGXVWU  UHFRYHUHG WKURXJK        LWK 86 DLUOLQHV SRVWLQJ FRPELQHG RSHUDWLQJ SURILWV LQ DOO WKUHH  
 HDUV     ,Q      DQG WKURXJK WKH ILUVW KDOI RI       WKH FRPELQDWLRQ RI UHFRUG KLJK IXHO SULFHV  WKH  UHDW 5HFHVVLRQ   
DQG D  HDN GROODU UHVXOWHG LQ WKH  RUVW ILQDQFLDO HQYLURQPHQW IRU 86 DLUOLQHV VLQFH WKH 6HSWHPEHU    WHUURULVW DWWDFNV    
(   E       VKR V DLUOLQH SURILWDELOLW  IRU 1RUWK $PHULFD DQG IRU WKH UHVW RI WKH  RUOG IURP &       WR IRUHFDVW &   
       

   

  
    $LUOLQHV IRU $PHULFD        FR R  F    SR W  6HSWHPEHU        

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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1RUWK $PHULFD 5HVW RI :RUOG 
  

6285&(6  ,QWHUQDWLRQDO $LU 7UDQVSRUW $VVRFLDWLRQ  $LUOLQH ,QGXVWU  (FRQRPLF 3HUIRUPDQFH 'DWD 7DEOHV  'HFHPEHU       ,QWHUQDWLRQDO $LU 7UDQVSRUW $VVRFLDWLRQ  $LUOLQH  
,QGXVWU  (FRQRPLF 3HUIRUPDQFH 'DWD 7DEOHV  $XJXVW        

,Q       PDQ  RI WKH GRPHVWLF QHW RUN DLUOLQHV DQQRXQFHG VLJQLILFDQW FDSDFLW  UHGXFWLRQV  DV  HOO DV LQFUHDVHG IXHO  
VXUFKDUJHV  DLUIDUHV  DQG DQFLOODU  IHHV  DQG WKH  LQVWLWXWHG RWKHU PHDVXUHV WR DGGUHVV WKH FKDOOHQJHV DVVRFLDWHG  LWK  
D   HDNHQHG  UHYHQXH  HQYLURQPHQW     $IWHU  D        ELOOLRQ  ORVV  LQ         WKH  JOREDO  DLUOLQH  LQGXVWU   UHFRYHUHG  DQG  
UHPDLQHG SURILWDEOH   LWK DQQXDO QHW SURILWV RI       ELOOLRQ LQ      DQG      ELOOLRQ LQ         OREDOO   SDVVHQJHU  
WUDIILF LQFUHDVHG     SHUFHQW IURP      WR        $IWHU D       ELOOLRQ QHW SURILW IRU WKH JOREDO DLUOLQH LQGXVWU  LQ        
WKH LQGXVWU  UHFRUGHG       ELOOLRQ LQ SURILWV LQ        1RUWK $PHULFDQ DLUOLQH QHW SURILWV UHDFKHG       ELOOLRQ LQ  
     FRPSDUHG  LWK       ELOOLRQ LQ        /R HU IXHO SULFHV VLQFH      KDYH HQDEOHG JUHDWHU FDSDFLW  JUR WK DQG  
KDYH VXVWDLQHG SURILWDELOLW    1RUWK $PHULFDQ DLUOLQHV JUH  FDSDFLW      SHUFHQW LQ           SHUFHQW LQ       DQ  
DGGLWLRQDO     SHUFHQW LQ       DQG DQ HVWLPDWHG     SHUFHQW LQ        1RUWK $PHULFDQ DLUOLQH QHW SURILW UHDFKHG  
      ELOOLRQ LQ      DQG       ELOOLRQ LQ       DQG WKH ,QWHUQDWLRQDO $LU 7UDQVSRUW $VVRFLDWLRQ SURMHFWV LW  LOO JUR   
WR       ELOOLRQ LQ         

       0(5 (56  1    48,6,7,216  
86 DLUOLQHV KDYH PHUJHG RU DFTXLUHG FRPSHWLWRUV WR DFKLHYH RSHUDWLRQDO DQG FRPPHUFLDO V QHUJLHV DQG WR LPSURYH  
WKHLU ILQDQFLDO SHUIRUPDQFH   $  DYH RI FRQVROLGDWLRQ EHJDQ LQ       KHQ $PHULFD :HVW $LUOLQHV PHUJHG  LWK 86  
$LU D V  UHWDLQLQJ WKH 86 $LU D V EUDQG IRU WKH FRQVROLGDWHG DLUOLQH   ,Q       'HOWD $LU /LQHV DFTXLUHG 1RUWK HVW  
$LUOLQHV   ,Q       8QLWHG $LUOLQHV DFTXLUHG &RQWLQHQWDO $LUOLQHV  ,Q       6RXWK HVW $LUOLQHV DFTXLUHG $LU7UDQ $LU D V    
,Q       86 $LU D V DQG $PHULFDQ $LUOLQHV PHUJHG   LWK WKH FRQVROLGDWHG DLUOLQH UHWDLQLQJ WKH $PHULFDQ $LUOLQHV  
EUDQG   7KH PRVW UHFHQW FRQVROLGDWLRQ RFFXUUHG LQ       KHQ $ODVND $LUOLQHV DFTXLUHG 9LUJLQ $PHULFD   7KH W R  
DLUOLQHV FRPSOHWHG WKHLU RSHUDWLRQDO LQWHJUDWLRQ LQ        7KLV FRQVROLGDWLRQ DFURVV WKH LQGXVWU  KDV UHVXOWHG LQ WKH  
UHDOLJQPHQW RI VRPH FDSDFLW  DV DLUOLQHV LQWHJUDWH WKHLU QHW RUNV DQG UDWLRQDOL]H WKHLU GHSOR PHQW RI DLUFUDIW DQG  
GHSDUWLQJ VHDWV   )XUWKHU FRQVROLGDWLRQ RI WKH 86 DLUOLQH LQGXVWU  FRXOG DIIHFW WKH DPRXQW RI FDSDFLW  RIIHUHG DQG  
FRXOG DOWHU WKH FRPSHWLWLYH ODQGVFDSH   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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       267 2)  9, 7,21 )8(   
7KH  FRVW  RI  DYLDWLRQ  IXHO  LV  RQH  RI  WKH  ODUJHVW  DQG  PRVW  YRODWLOH  FRPSRQHQWV  RI  DLUOLQH  RSHUDWLQJ  H[SHQVHV    
 LVWRULFDOO   IXHO KDV EHHQ WKH ILUVW RU VHFRQG ODUJHVW RSHUDWLQJ H[SHQVH IRU WKH DLUOLQH LQGXVWU   DOWHUQDWLQJ  LWK ODERU  
H[SHQVH     $FFRUGLQJ  WR  WKH  ,QWHUQDWLRQDO  $LU  7UDQVSRUW  $VVRFLDWLRQ   IXHO  DFFRXQWHG  IRU        SHUFHQW  RI  DLUOLQH  
RSHUDWLQJ FRVWV LQ        

(   E       GHSLFWV PRQWKO  DYHUDJH MHW IXHO DQG FUXGH RLO SULFHV IURP -DQXDU       WKURXJK $SULO        7KH DYHUDJH  
SULFH RI MHW IXHO LQFUHDVHG IURP       SHU JDOORQ LQ -DQXDU       WR PDLQWDLQ OHYHOV DERYH       EHW HHQ -DQXDU   
     DQG 1RYHPEHU       SHDNLQJ DW       LQ $SULO        3ULFHV WKHQ GHFOLQHG  UHDFKLQJ D OR  RI       SHU JDOORQ  
LQ )HEUXDU         )URP WKHUH  WKH DYHUDJH SULFH RI MHW IXHO JUH  WR       SHU JDOORQ LQ 1RYHPEHU        7KH DYHUDJH  
SULFH RI MHW IXHO LQ $SULO       DV       SHU JDOORQ   HOO EHOR  WKH SUHYLRXVO  VXVWDLQHG KLJK SULFHV RI      WKURXJK  
       )OXFWXDWLQJ IXHO FRVWV  LOO FRQWLQXH WR DIIHFW DLUOLQH SURILWDELOLW   DQG WKLV FRXOG OHDG WR FKDQJHV LQ DLU VHUYLFH  
DV DLUOLQHV UHVWUXFWXUH DLU VHUYLFH WR DGGUHVV LQFUHDVHV RU GHFUHDVHV LQ WKH FRVW RI IXHO   

(; , %, 7        ,6 72 5, &$/ &5 8' ( 2, / $1'  -( 7  ) 8(/  35, &( 6   
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$YHUDJH 0RQWKO  &UXGH 2LO 3ULFHV SHU %DUUHO $YHUDJH 0RQWKO  -HW )XHO 3ULFHV SHU 86  DOORQ 
  

6285&(  %XUHDX RI 7UDQVSRUWDWLRQ 6WDWLVWLFV  86 (QHUJ  ,QIRUPDWLRQ $GPLQLVWUDWLRQ  $XJXVW        

       7 5( 7 2) 7(5525,60  1   (232 ,7,    ,668(6  
6LQFH  6HSWHPEHU              WKH  UHFXUUHQFH  RI  WHUURULVP  LQFLGHQWV  DJDLQVW  HLWKHU  GRPHVWLF  RU   RUOG  DYLDWLRQ  KDV  
UHPDLQHG D ULVN WR DFKLHYLQJ DFWLYLW  IRUHFDVWV   7LJKWHU VHFXULW  PHDVXUHV KDYH UHVWRUHG WKH SXEOLF V FRQILGHQFH LQ  
WKH LQWHJULW  RI WKH 86 DQG JOREDO DYLDWLRQ VHFXULW  V VWHPV    R HYHU  DQ  WHUURULVW LQFLGHQW WDUJHWLQJ DYLDWLRQ FRXOG  
KDYH DQ LPPHGLDWH DQG VLJQLILFDQW LPSDFW RQ WKH GHPDQG IRU DLU WUDYHO   

        2     1  1 7,21   32 , ,(6  
$V D UHVXOW RI UHFHQW  HDWKHU HYHQWV VLJQLILFDQWO  LPSDFWLQJ WKH DELOLW  RI ORFDO LQIUDVWUXFWXUH WR PHHW ORFDO UHVLGHQW  
DQG WRXULVP GHPDQG RQ QDWXUDO UHVRXUFHV  WKH YDULRXV  D V WR PDQDJH IXWXUH WRXULVW YROXPHV WR .DXDL KDYH EHHQ  
HYDOXDWHG   $Q  ORFDO SROLFLHV WKDW PD  EH HQDFWHG WR FRQWURO WKH JUR WK RI DFFRPPRGDWLRQV RU DFFHVV IRU WRXULVWV  
WR  WKH  LVODQG  FRXOG  KDYH  D  GLUHFW  LPSDFW  RQ  RYHUDOO  GHPDQG  IRU  DLU  WUDYHO     :KLOH  FKDQJHV  LQ  SROLFLHV  DUH  QRW  

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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DQWLFLSDWHG WKURXJK WKH HQG RI WKH IRUHFDVW SHULRG  DQ  ORFDO RU EURDGHU QDWLRQDO SROLF  FKDQJHV FDQ KDYH D PDWHULDO  
LPSDFW RQ DYLDWLRQ GHPDQG   

         1 (6 ,1  203(7,7,9( (19,5210(17  
7KH $LUSRUW LV VXEMHFW WR LQFUHDVHG FRPSHWLWLRQ IRU GRPHVWLF 2 ' SDVVHQJHUV   7KLV LV HVSHFLDOO  WUXH LQ WKH ODWWHU  
SDUW RI      DQG WKURXJK &        LWK WKH LQWURGXFWLRQ RI VHUYLFH E  6RXWK HVW $LUOLQHV DW WKH $LUSRUW   7KH ORQJ  
D DLWHG HQWU  RI 6RXWK HVW $LUOLQHV WR WKH  D DLL PDUNHW KDV FRPH WR IUXLWLRQ  LWK 6RXWK HVW $LUOLQHV LQWURGXFLQJ  
GLUHFW VHUYLFH IURP WKH PDLQODQG 8QLWHG 6WDWHV DQG LQWHULVODQG VHUYLFH LQ &          

6RXWK HVW $LUOLQHV WUDGLWLRQDOO  SURYLGHG SRLQW WR SRLQW VHUYLFH IURP VWUDWHJLF PDUNHWV  RSHUDWLQJ DW OHVV FRQJHVWHG   
VHFRQGDU  DLUSRUWV LQ ODUJH PHWURSROLWDQ UHJLRQV   %  RIIHULQJ OR  IDUHV DQG RSHUDWLQJ XQGHU D OR  FRVW PRGHO WKDW  
SURPRWHV HIILFLHQW XVH RI DLUFUDIW DQG PLQLPL]HV RYHUDOO RSHUDWLQJ FRVWV  H J   FRPPRQ DLUFUDIW IOHHW   WKH DLUOLQH KDV  
VXFFHVVIXOO  FDSWXUHG PDUNHW VKDUH  DQG LW LV D VWURQJ FRPSHWLWRU LQ WKH 86 DLUOLQH LQGXVWU    

7KH LQWURGXFWLRQ RI VHUYLFH E  6RXWK HVW $LUOLQHV DQG RWKHU OR  FRVW FDUULHUV DQG XOWUD OR  FRVW FDUULHUV LQ WKH SDVW  
IRXU GHFDGHV KDV PDGH DLUOLQH WUDYHO JHQHUDOO  PRUH DIIRUGDEOH DQG DYDLODEOH WR D  LGHU QXPEHU RI SHRSOH   ,Q UHFHQW  
 HDUV  6RXWK HVW $LUOLQHV KDV IRFXVHG GHYHORSPHQW DW D QHW RUN RI VWUDWHJLFDOO  ORFDWHG DLUSRUWV  LQFOXGLQJ WKRVH LQ  
%DOWLPRUH   %:,    &KLFDJR   0':    'DOODV   '$/    'HQYHU   '(1     RXVWRQ    28    DQG  /DV  9HJDV   /$6    6RXWK HVW  
RSHUDWHV PRUH FHQWUDOL]HG FRQQHFWLQJ URXWH VWUXFWXUHV DW WKHVH DLUSRUWV  DFFRPPRGDWLQJ PDQ  GLUHFW RU FRQQHFWLQJ  
SDVVHQJHUV  LQ DGGLWLRQ WR ORFDO SDVVHQJHUV   $V WKH DLUOLQH V DLUFUDIW IOHHW KDV H[SDQGHG LQWR ORQJ UDQJH %RHLQJ      
    DLUFUDIW  DQG  LWK WKH UHFHQW DFTXLVLWLRQ RI WKH %RHLQJ     0$; DLUFUDIW  WKH DLUOLQH V DELOLW  WR VHUYH FRDVW WR  
FRDVW DQG ORQJ KDXO PDUNHWV KDV H[SDQGHG   :LWK WKH VWUHQJWK RI WKH 6RXWK HVW $LUOLQHV QHW RUN RQ WKH :HVW &RDVW  
RI WKH PDLQODQG 8QLWHG 6WDWHV  WKH VWUHQJWK RI LWV OR DOW  SURJUDP DPRQJ :HVW &RDVW WUDYHOHUV  DQG WKH HQKDQFHG  
UDQJH RI LWV IOHHW  HQWU  LQWR WKH  D DLL PDUNHW  DV LQHYLWDEOH    

6RXWK HVW $LUOLQHV KDV DOUHDG  DQQRXQFHG VHUYLFH WR /,   LWK GLUHFW VHUYLFH WR WKH PDLQODQG 8QLWHG 6WDWHV YLD 2$.  
DQG 6-& DQG GLUHFW VHUYLFH WR  1/   6RXWK HVW LQWHQGV WR RIIHU IRXU GDLO  QRQVWRS IOLJKWV WR DQG IURP  1/ DQG  
DOWHUQDWLQJ GDLO  VHUYLFH EHW HHQ 2$. DQG 6-& WR /,  IRU D WRWDO RI ILYH GDLO  GHSDUWXUHV   &RQVLGHULQJ WKH VL]H DQG  
VHDW GHQVLW  RI WKH DLUFUDIW VFKHGXOHG WR VHUYH WKH $LUSRUW  6RXWK HVW $LUOLQHV  LOO OLNHO  EHFRPH WKH VHFRQG ODUJHVW  
DLUOLQH  LQ  WHUPV  RI  VHDW  FDSDFLW   DQG  HQSODQHG  SDVVHQJHUV  VHUYLQJ  WKH  $LUSRUW  LQ  &            7KH  FRQVLGHUDEOH  
LQYHVWPHQW E  6RXWK HVW $LUOLQHV  LOO FHUWDLQO  LQFUHDVH WKH OHYHO RI FRPSHWLWLRQ IRU LQWHULVODQG SDVVHQJHUV IRU WKH  
IRUHVHHDEOH IXWXUH    

&RQWLQXHG UREXVW FRPSHWLWLRQ IRU SDVVHQJHUV DW WKH $LUSRUW EHW HHQ 6RXWK HVW $LUOLQHV   D DLLDQ $LUOLQHV  DQG WKH  
RWKHU DLUOLQHV VHUYLQJ WKH $LUSRUW  LOO PRVW OLNHO  LQFUHDVH HQSODQHG SDVVHQJHUV DV D UHVXOW RI D OR  IDUH HQYLURQPHQW  
WR ILOO WKH QH  VHDW FDSDFLW    $GGLWLRQDO FKDQJHV LQ FRPSHWLWLRQ DUH QRW DQWLFLSDWHG LQ WKH QHDU IXWXUH   HW HQWU  RI  
RWKHU  FRPSHWLWRUV   SDUWLFXODUO   DQ  XOWUD OR  FRVW  DLUOLQH   FRXOG  IXUWKHU  LQFUHDVH  FRPSHWLWLRQ  DQG  WKXV  HQSODQHG  
SDVVHQJHUV   )XUWKHU LQWHUQDWLRQDO FRPSHWLWLRQ  LOO EH OLPLWHG DV D UHVXOW RI WKH DLUFUDIW UDQJH OLPLWDWLRQV GXH WR WKH  
VKRUW UXQ D  OHQJWK DW WKH $LUSRUW   

       ,03  7 2)  29,     9,586 25 27 (5 3 1 (0, 6  
7KH LPSDFW RI SDQGHPLFV RQ JOREDO DYLDWLRQ KDV UHPDLQHG D ULVN WR DFKLHYLQJ DFWLYLW  IRUHFDVWV   :KLOH WKH DYLDWLRQ  
LQGXVWU   KDV  SURYHQ  LWV  UHVLOLHQFH  GXULQJ  FULVHV  PDQ   WLPHV  EHIRUH   WKH  FXUUHQW  FULVLV  FDXVHG  E   WKH  &29,'     
RXWEUHDN  LV XQSUHFHGHQWHG   7KH LPSDFW RQ DYLDWLRQ GHPDQG  LOO EH PDWHULDO LQ WKH VKRUW WHUP  DQG WKH ORQJ WHUP  
LPSDFW  LOO EH FORVHO  FRUUHODWHG WR WKH GXUDWLRQ RI WKH JOREDO DQG UHJLRQDO UHVWULFWLRQV LPSDFWLQJ WUDYHO   $LUOLQH  
FRQVROLGDWLRQ  EDQNUXSWFLHV  DQG GUDPDWLF FRVW UHGXFWLRQ VWUDWHJLHV DUH SODXVLEOH VFHQDULRV VKRXOG WKH GXUDWLRQ RI  
WKH SDQGHPLF EH SURORQJHG   7KHUHIRUH  WKH UHFRYHU  RI DYLDWLRQ GHPDQG  LOO EH ODUJHO  GHSHQGHQW RQ WKH GXUDWLRQ  

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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RI WKH SDQGHPLF DQG WKH HFRQRPLF VXSSRUW WKH LQGXVWU  UHFHLYHV IURP YDULRXV JRYHUQPHQW HQWLWLHV    R HYHU  WKH  
SURMHFWHG IXWXUH DYLDWLRQ DFWLYLW  OHYHOV DW WKH $LUSRUW VHUYH DV D JXLGH IRU WKH LPSOHPHQWDWLRQ RI IXWXUH GHYHORSPHQW  
SURMHFWV  7KH DYLDWLRQ DFWLYLW  IRUHFDVW LV PHDQW WR SURYLGH IXWXUH SODQQLQJ DFWLYLW  OHYHOV  KLFK DUH XWLOL]HG DV WULJJHUV  
IRU  VSHFLILF  DLUSRUW  GHYHORSPHQW  SURMHFWV     6KRXOG  IRUHFDVW  DFWLYLW   OHYHOV  QRW  EH  DFKLHYHG  DV  DQWLFLSDWHG  LQ  WKH  
IRUHFDVW  WKRVH SURMHFWV  RXOG EH GHOD HG DV QHFHVVDU  XQWLO WKHLU UHVSHFWLYH DFWLYLW  OHYHO WULJJHUV DUH PHW      

     (13  1(  3 66(1 (5 )25(  67  
)RUHFDVWV RI DYLDWLRQ DFWLYLW   HUH GHYHORSHG FRQVLGHULQJ KLVWRULFDO DFWLYLW   LQFOXGLQJ SDVVHQJHU WUHQGV DW WKH $LUSRUW  
DQG  DFURVV  WKH  LQGXVWU    KLVWRULFDO  WUHQGV  DQG  SURMHFWLRQV  RI  ORFDO  DQG  QDWLRQDO  VRFLRHFRQRPLF  IDFWRUV   DQG  
DQWLFLSDWHG WUHQGV LQ WKH XVH RI WKH $LUSRUW E   D DLLDQ $LUOLQHV  6RXWK HVW $LUOLQHV  DQG RWKHU DLUOLQHV   7KH IROOR LQJ  
VXEVHFWLRQV GHVFULEH WKH PHWKRGRORJLHV XVHG LQ IRUHFDVWLQJ DYLDWLRQ DFWLYLW  DQG WKH UHVXOWV RI WKRVH IRUHFDVWV    

        668037,216 81 (5  ,1  7 ( )25(  67  
7KH  IRUHFDVWV  RI  HQSODQHG  SDVVHQJHUV  DQG  DLUFUDIW  RSHUDWLRQV   HUH  EDVHG  RQ  PDQ   XQGHUO LQJ  DVVXPSWLRQV   
LQFOXGLQJ WKH IROOR LQJ   

§   OREDO $VVXPSWLRQV   

   :KLOH  HDU WR  HDU IOXFWXDWLRQV LQ HFRQRPLF DFWLYLW  DUH OLNHO   WKH KLVWRULFDO ORQJ WHUP WUHQGV RI JHQHUDOO   
H[SDQGLQJ  HFRQRPLF  DFWLYLW    ERWK  QDWLRQDOO   DQG   LWKLQ  WKH  6WDWH  RI   D DLL    LOO  FRQWLQXH  WKURXJK  WKH  
IRUHFDVW SHULRG  UHVXOWLQJ LQ LQFUHDVHG GHPDQG IRU DLU VHUYLFH   

   $GGLWLRQDO DLUOLQH FRQVROLGDWLRQ PHUJHUV WKDW PD  RFFXU GXULQJ WKH IRUHFDVW SHULRG DUH QRW OLNHO  WR DIIHFW  
WKH QXPEHUV RI HQSODQHG SDVVHQJHUV DW WKH $LUSRUW  1H  DLUOLQH DOOLDQFHV  VKRXOG WKH  GHYHORS   RXOG EH  
UHVWULFWHG WR FRGH VKDULQJ DQG MRLQW IUHTXHQW IO HU SURJUDPV  DQG WKH   RXOG QRW UHGXFH DLUOLQH FRPSHWLWLRQ  
DW WKH $LUSRUW   

   'RPHVWLF  FDUULHUV   LOO  UHPDLQ  GLVFLSOLQHG  LQ  FDSDFLW   DGGLWLRQV  DQG  UHGXFWLRQV   GXH  WR  UHFHQW  LQGXVWU   
FRQVROLGDWLRQ DQG PHUJHUV  DV GLVFXVVHG LQ 6HFWLRQ         'RPHVWLF FDUULHUV PD  DGG  UHGXFH  RU HOLPLQDWH  
VHUYLFH RYHU WKH IRUHFDVW SHULRG  KR HYHU  IRUHFDVW GRPHVWLF SDVVHQJHU RSHUDWLRQV DUH H[SHFWHG WR LQFUHDVH  
JUDGXDOO  DV DLUOLQHV FRQWLQXH WR WUDFN WR DUG ILQDQFLDO UDWKHU WKDQ PDUNHW VKDUH WDUJHWV   

   )RU WKHVH DQDO VHV  DQG VLPLODU WR WKH )$$ V DVVXPSWLRQV IRU LWV QDWLRQ LGH IRUHFDVWV  QR WHUURULVW LQFLGHQWV  
WKDW  PDWHULDOO   LPSDFW  86  DLU  WUDIILF  GHPDQG  GXULQJ  WKH  IRUHFDVW  SHULRG  DUH  DQWLFLSDWHG  WR  RFFXU    
$GGLWLRQDOO    DLUOLQH  EDQNUXSWFLHV  DQG  LQGXVWU   FRQVROLGDWLRQ    KLFK   RXOG  UHVXOW  LQ  D  PDMRU  FRQWUDFWLRQ  
 LWKLQ WKH DYLDWLRQ LQGXVWU    HUH QRW DVVXPHG GXULQJ WKH IRUHFDVW SHULRG   

   ,W  DV DVVXPHG WKDW QR PDMRU  DFWV RI  RG  WKDW PD  GLVUXSW WKH QDWLRQDO RU JOREDO DLUVSDFH V VWHP  LOO  
RFFXU GXULQJ WKH IRUHFDVW SHULRG WKDW  RXOG QHJDWLYHO  DIIHFW DYLDWLRQ DFWLYLW    

§  /RFDO $VVXPSWLRQV   

   7KH $LUSRUW  LOO FRQWLQXH LWV UROH RI SULPDULO  VHUYLQJ 2 ' SDVVHQJHUV   $LUOLQHV  LOO FRQWLQXH WR RSHUDWH DV  
HIILFLHQWO  DV SRVVLEOH  DFWLYHO  PDQDJLQJ FDSDFLW  DQG VHHNLQJ WR PDLQWDLQ RU LQFUHDVH ORDG IDFWRUV RQ IOLJKWV   

   7KH  DLU  VHUYLFH  SURILOH  SUHVHQWHG  LQ  FXUUHQW  DLUOLQH  VFKHGXOHV  IRU  6RXWK HVW  $LUOLQHV  LV  DVVXPHG  WR  EH  
UHSUHVHQWDWLYH RI LWV IXWXUH QHW RUN DQG  LOO KDYH D ODUJHU LPSDFW LQ HDUO   HDUV RI WKH IRUHFDVW   

0DQ  IDFWRUV LQIOXHQFLQJ DYLDWLRQ DFWLYLW  FDQQRW EH TXDQWLILHG  DQG DQ  IRUHFDVW LV VXEMHFW WR XQFHUWDLQWLHV   $V D  
UHVXOW  WKH IRUHFDVWLQJ SURFHVV VKRXOG QRW EH YLH HG DV SUHFLVH   $FWXDO DLUOLQH WUDIILF DW WKH $LUSRUW PD  GLIIHU IURP  
WKH IRUHFDVWV SUHVHQWHG KHUHLQ  EHFDXVH HYHQWV DQG FLUFXPVWDQFHV GR QRW RFFXU DV H[SHFWHG  DQG WKRVH GLIIHUHQFHV  
PD  EH PDWHULDO   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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       3 66(1 (5 )25(  67 0(7 2 2 2    1  5(68 76  
7KH IROOR LQJ IRUHFDVWV RI WRWDO HQSODQHG SDVVHQJHUV DW WKH $LUSRUW ERWK FRPSULVH RI D VKRUW WHUP IRUHFDVW IRU &   
     DQG &        EDVHG RQ SXEOLVKHG SDVVHQJHU DLUOLQH VFKHGXOH GDWD  DQG D ORQJ WHUP IRUHFDVW WKURXJK &          
7KH VKRUW WHUP IRUHFDVWV IRU &       DQG &        HUH EDVHG RQ SXEOLVKHG VFKHGXOH GDWD DQG IRUHFDVW ORDG IDFWRUV    
7KH ORQJ WHUP IRUHFDVWV WKURXJK &        HUH GHYHORSHG XVLQJ VRFLRHFRQRPLF UHJUHVVLRQ DQDO VHV   

         6 (1 5,2   )25(  67  

7KH LQLWLDO IRUHFDVW VFHQDULR  UHIHUUHG WR DV 6FHQDULR $  LV DQ HVWLPDWLRQ RI 2 ' SDVVHQJHUV EDVHG RQ VRFLRHFRQRPLF  
UHJUHVVLRQ  DQDO VLV      LVWRULFDO  2 '  SDVVHQJHUV  DQG  UHYHQXHV   HUH  DQDO ]HG  WR  LGHQWLI   WKHLU  UHODWLRQVKLS   LWK  
VRFLRHFRQRPLF YDULDEOHV DW WKH QDWLRQDO OHYHO  DV  HOO DV IRU WKH 6WDWH RI  D DLL DQG .DXDL  6RFLRHFRQRPLF YDULDEOHV   
VXFK DV  53  SHU FDSLWD SHUVRQDO LQFRPH  HPSOR PHQW  DQG SRSXODWLRQ  DUH WUDGLWLRQDOO  FRQVLGHUHG WR EH JRRG  
LQGLFDWRUV RI SDVVHQJHU GHPDQG  WKH   HUH DQDO ]HG WR LGHQWLI  UHODWLRQVKLSV  LWK KLVWRULFDO 2 ' SDVVHQJHU DFWLYLW   
DW WKH $LUSRUW    LVWRULFDO DQG SURMHFWHG VRFLRHFRQRPLF GDWD  HUH REWDLQHG IURP WKH .DXDL  HQHUDO 3ODQ  WKH  D DLL  
'HSDUWPHQW  RI  %XVLQHVV  (FRQRPLF  'HYHORSPHQW    7RXULVP  '%('7   6WDWH  RI   D DLL  'DWD  %RRN   DQG :RRGV     
3RROH (FRQRPLFV  ,QF   7DE H      SUHVHQWV WKH VHOHFWHG PHWULFV   5HJUHVVLRQ DQDO VLV  DV XVHG WR LGHQWLI  SUHGLFWLYH  
UHODWLRQVKLSV EHW HHQ SDVVHQJHU GHPDQG DQG WKHVH VRFLRHFRQRPLF YDULDEOHV   

3UHGLFWLYH  UHODWLRQVKLSV  EHW HHQ  WKH  $LUSRUW  2 '  SDVVHQJHU  YROXPHV  DQG  VRFLRHFRQRPLF  HOHPHQWV   HUH  QRW  
DGHTXDWH IRU XVH LQ IRUHFDVWLQJ IXWXUH 2 ' WUDIILF   :KLOH WKH DQDO VLV RI 2 ' SDVVHQJHUV GLG QRW LGHQWLI  D VWURQJ  
ILW  LWK VRFLRHFRQRPLF WUHQGV  WKH DQDO VLV RI SDVVHQJHU UHYHQXHV LGHQWLILHG PXFK VWURQJHU SUHGLFWLYH UHODWLRQVKLSV  
 LWK WKH ORFDO DQG QDWLRQDO YDULDEOHV FRQVLGHUHG   7DE H       SUHVHQWV WKH 6FHQDULR $ UHJUHVVLRQ DQDO VLV UHVXOWV RI  
GRPHVWLF 2 ' UHYHQXHV DQG WKH UHVXOWLQJ      WR      &$ 5 RI UHYHQXHV IRU HDFK YDULDEOH   

7R GHULYH SDVVHQJHU YROXPH JUR WK DVVRFLDWHG  LWK WKH UDQJH RI IRUHFDVW SDVVHQJHU UHYHQXH JUR WK  D IRUHFDVW RI  
DYHUDJH  IDUHV  IRU  HDFK   HDU RI  WKH  IRUHFDVW  SHULRG   DV  GHYHORSHG  WR FRQYHUW WKH  UHYHQXH  IRUHFDVW  WR  HQSODQHG  
SDVVHQJHUV     7KH  DYHUDJH  IDUHV  XVHG  WR  FRQYHUW  WKH  IRUHFDVW  RI  2 '  SDVVHQJHU  UHYHQXHV  WR  2 '  HQSODQHG  
SDVVHQJHUV  DV DOVR FDOLEUDWHG EDVHG RQ WKH SURMHFWHG  HDU RYHU  HDU FKDQJHV LQ WKH SULFH RI IXHO SHU WKH )$$       
$HURVSDFH )RUHFDVW   

2 ' SDVVHQJHU VKDUH RI WRWDO HQSODQHG SDVVHQJHUV LV H[SHFWHG WR VOLJKWO  LQFUHDVH RYHU WKH IRUHFDVW SHULRG IURP  
     SHUFHQW LQ      WR      SHUFHQW LQ       DQG WKLV DVVXPSWLRQ  DV XVHG WR GHULYH DQ HVWLPDWH RI WRWDO HQSODQHG  
SDVVHQJHUV IRU DLU FDUULHU DQG DLU WD[L RSHUDWLRQV   KLFK LQFUHDVH DW D &$ 5 RI     SHUFHQW EHW HHQ      DQG         
7DE H        SUHVHQWV WKH KLVWRULFDO DQG 6FHQDULR $ )RUHFDVW RI (QSODQHG 3DVVHQJHUV 

         6 (1 5,2   )25(  67 2)  (0 1   

:KLOH WKH 6FHQDULR $ IRUHFDVW SURYLGHV D UHDVRQDEOH SURMHFWLRQ RI HQSODQHG SDVVHQJHUV WKURXJK WKH IRUHFDVW SHULRG   
D VHFRQG VFHQDULR  DV H[SORUHG DV D UHVXOW RI IHHGEDFN IURP WKH ORFDO FRPPXQLW  RQ .DXDL   $ 7HFKQLFDO $GYLVRU   
&RPPLWWHH  7$&  PHHWLQJ  DV KHOG  LWK ORFDO HOHFWHG RIILFLDOV  FRPPXQLW  UHSUHVHQWDWLYHV  DQG RQ -XO           DQG  
VHUYHG DV DQ LQWURGXFWLRQ WR WKH 0DVWHU 3ODQ   $W WKDW PHHWLQJ  ORFDO UHSUHVHQWDWLYHV DQG PHPEHUV RI WKH 7$& DQG  
SXEOLF UDLVHG FRQFHUQV UHJDUGLQJ WKH FKDOOHQJHV RI VXSSRUWLQJ H[LVWLQJ WRXULVP OHYHOV  LWK WKH FXUUHQW LQIUDVWUXFWXUH  
RQ WKH ,VODQG RI .DXDL DQG WKH SUHVVXUH WRXULVP KDV RQ ORFDO UHVRXUFHV   :KLOH LW  DV QRWHG WKDW IRUHFDVW LV DWWHPSWLQJ  
WR SURMHFW WKH GHPDQG UHJDUGOHVV RI  KHWKHU WKHUH LV LQIUDVWUXFWXUH DQG WKDW WKH PDVWHU SODQ DWWHPSWV WR DVVHVV LI  
WKH DLUSRUW LV UHDG  WR PHHW WKDW GHPDQG  FRQVLGHUDWLRQV  HUH JLYHQ WR VSHFLILF ORFDO VRFLRHFRQRPLF GDWD WR PRUH  
FORVHO   DOLJQ   LWK  ORFDO  G QDPLFV  DIIHFWLQJ  DLU  WUDYHO  GHPDQG  DQG  D  VHFRQG  IRUHFDVW  VFHQDULR   6FHQDULR  %    DV  
GHYHORSHG   

/LNH WKH 6FHQDULR $ IRUHFDVW  WKH 6FHQDULR % IRUHFDVW LV DQ HVWLPDWLRQ RI 2 ' SDVVHQJHUV EDVHG RQ VRFLRHFRQRPLF  

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  



 

 

 

 

 

 

 

 , 8(  ,53257  0 5         

     

UHJUHVVLRQ DQDO VLV    LVWRULFDO 2 ' HQSODQHG SDVVHQJHUV DQG UHYHQXHV  HUH DQDO ]HG WR LGHQWLI  WKHLU UHODWLRQVKLS  
 LWK VRFLRHFRQRPLF YDULDEOHV DW WKH 6WDWH RI  D DLL DQG .DXDL OHYHOV  ,QGHSHQGHQW YDULDEOHV FRQVLGHUHG IRU WKLV  
DQDO VLV LQFOXGH RQO  WKH ORFDO VRFLRHFRQRPLF YDULDEOHV   KLFK FRUUHODWH  LWK XQLTXH WRXULVP FKDUDFWHULVWLFV RI .DXDL  
DQG DOLJQ FORVHO   LWK WKH ORFDO LQIUDVWUXFWXUH WKDW VXSSRUWV WRXULVP LQ .DXDL   6RFLRHFRQRPLF YDULDEOHV  VXFK DV  
YLVLWRU  XQLWV   YLVLWRU  FHQVXV   DYHUDJH  GDLO   YLVLWRUV    YLVLWRU  DUULYDOV   DQG  YLVLWRU  GD V    HUH  DQDO ]HG  WR  LGHQWLI   
UHODWLRQVKLSV  LWK KLVWRULFDO 2 ' SDVVHQJHU DFWLYLW  DW WKH $LUSRUW    LVWRULFDO DQG SURMHFWHG VRFLRHFRQRPLF GDWD  
 HUH REWDLQHG IURP WKH .DXDL  HQHUDO 3ODQ DQG WKH '%('7  WKHVH GDWD DUH SUHVHQWHG LQ 7DE H        $GGLWLRQDO  
VRXUFHV VXFK DV WKH .DXDL 7RXULVP 6WUDWHJLF 3ODQ DQG WKH &RXQW  RI .DXDL 6KRUW 5DQJH 6KXWWOH 3ODQ  HUH FRQVLGHUHG    
 R HYHU   WKHVH  VRXUFHV  XWLOL]H  WKH  VRFLRHFRQRPLF  SURMHFWLRQV  IURP  WKH  .DXDL   HQHUDO  3ODQ   :RRGV  DQG  3RROH  
VRFLRHFRQRPLF GDWD FRQVLGHUV QDWLRQDO WUHQGV  QRW MXVW WKRVH VSHFLILF WR WKH 6WDWH RI  D DLL RU .DXDL DQG  HUH QRW  
XVHG  LQ  WKH  GHYHORSPHQW  RI  6FHQDULR  %  WR  PDLQWDLQ  FRQVLVWHQF    LWK  WKH  REMHFWLYH  RI  H[FOXVLYHO   XVLQJ  ORFDO  
VRFLRHFRQRPLF YDULDEOHV DQG ORFDO SODQV    

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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 RXVHKROGV RI .DXDL &RXQW                

7RWDO :DJH DQG 6DODU  -REV LQ .DXDL &RXQW                
.DXDL  HQHUDO 3ODQ  

 RXVLQJ 8QLWV LQ  .DXDL &RXQW                 

9LVLWRU 8QLWV LQ  .DXDL  &RXQW                

$YHUDJH 9LVLWRU &HQVXV &RXQW  RI  .DXDL               

 D DLL 6WDWH 1XPEHU RI :DJH DQG 6DODU  -REV               

 D DLL 6WDWH 3HUVRQDO ,QFRPH               
'HSDUWPHQW RI  

.DXDL &RXQW  3HUVRQDO ,QFRPH              %XVLQHVV  (FRQRPLF  
'HYHORSPHQW     D DLL 6WDWH 9LVLWRU $UULYDOV E  $LU                

7RXULVP  
 D DLL 6WDWH 9LVLWRU 'D V E  $LU               

'RPHVWLF 2 '  .DXDL  &RXQW   9LVLWRU 'D V E  $LU               
3DVVHQJHU 5HYHQXH  7RWDO 3RSXODWLRQ 1DWLRQDO               

7RWDO 3RSXODWLRQ  D DLL               

7RWDO (PSOR PHQW 1DWLRQDO               

7RWDO (PSOR PHQW  D DLL               

7RWDO (DUQLQJ 1DWLRQDO               

:RRGV   3RROH  7RWDO (DUQLQJ  D DLL               
(FRQRPLFV  ,QF   7RWDO 3HUVRQDO ,QFRPH 1DWLRQDO               

7RWDO 3HUVRQDO ,QFRPH $OO  D DLL               

7RWDO  3HUVRQDO ,QFRPH 3HU &DSLWD 1DWLRQDO               

7RWDO 3HUVRQDO ,QFRPH 3HU &DSLWD  D DLL               

7RWDO  53 1DWLRQDO                 

7RWDO  53  D DLL               
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6285&(6  .DXDL  HQHUDO 3ODQ  $XJXVW       'HSDUWPHQW RI %XVLQHVV  (FRQRPLF 'HYHORSPHQW   7RXULVP  $XJXVW       :RRGV   3RROH (FRQRPLFV  ,QF   -XQH       

 VRFLRHFRQRPLF YDULDEOHV   5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW       DQDO VLV    
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7DEOH FROXPQV DQG UR V PD  QRW DGG XS WR $LUSRUW DQG $LUOLQH WRWDOV GXH WR URXQGLQJ   
(QSODQHG SDVVHQJHU DQQXDO WRWDOV LQFOXGH DLU FDUULHU DQG DLU WD[L HQSODQHG SDVVHQJHUV   
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO WRWDO HQSODQHG SDVVHQJHUV   86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ   
2ULJLQ DQG 'HVWLQDWLRQ 6XUYH   $XJXVW       KLVWRULFDO VHJPHQWDWLRQ RI SDVVHQJHUV   5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW       IRUHFDVW HQSODQHG SDVVHQJHUV    
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5HJUHVVLRQ  DQDO VLV   DV  XVHG  WR  LGHQWLI   SUHGLFWLYH  UHODWLRQVKLSV  EHW HHQ  SDVVHQJHU  GHPDQG  DQG  WKHVH  
VRFLRHFRQRPLF  YDULDEOHV     $  VWDQGDUG  PHDVXUH  RI  KR    HOO  HDFK  YDULDEOH  H[SODLQV  SDVVHQJHU  GHPDQG  LV  WKH  
UHJUHVVLRQ PRGHO V FRHIILFLHQW RI GHWHUPLQDWLRQ  RU 5 VTXDUHG YDOXH   $ UHVXOW RI     SHUFHQW LV WKH PD[LPXP YDOXH  
SRVVLEOH  LW UHSUHVHQWV D SHUIHFW ILW EHW HHQ WKH YDULDEOHV DQDO ]HG   )RU SXUSRVHV RI WKLV DQDO VLV  DQ 5 VTXDUHG YDOXH  
RI    SHUFHQW RU EHWWHU  DV FRQVLGHUHG DGHTXDWH   'XH WR WKH IOXFWXDWLRQV LQ VHDW FDSDFLW  DQG FDUULHUV VHUYLQJ WKH  
$LUSRUW RYHU WKH SDVW     HDUV  DV GLVFXVVHG LQ 6HFWLRQ      WKH KLVWRULFDO SDVVHQJHU WUDIILF SDWWHUQV DW WKH $LUSRUW GR  
QRW DOLJQ  HOO  LWK ORFDO WUHQGV   $V D UHVXOW  SUHGLFWLYH UHODWLRQVKLSV EHW HHQ WKH $LUSRUW 2 ' SDVVHQJHU YROXPHV  
DQG VRFLRHFRQRPLF HOHPHQWV  HUH QRW DGHTXDWH IRU XVH LQ IRUHFDVWLQJ IXWXUH 2 ' WUDIILF   

:KLOH WKH DQDO VLV RI 2 ' SDVVHQJHUV GLG QRW LGHQWLI  D VWURQJ ILW  LWK VRFLRHFRQRPLF WHQGV  WKH DQDO VLV RI 2 '  
SDVVHQJHU  UHYHQXHV  LGHQWLILHG  PXFK  VWURQJHU  SUHGLFWLYH  UHODWLRQVKLSV   LWK  WKH  ORFDO  YDULDEOHV  FRQVLGHUHG    
7DE H      SUHVHQWV WKH 6FHQDULR % UHJUHVVLRQ DQDO VLV UHVXOWV RI GRPHVWLF 2 ' UHYHQXHV DQG WKH UHVXOWLQJ       
WR      &$ 5 RI UHYHQXHV IRU HDFK YDULDEOH    
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9LVLWRU 8QLWV LQ  .DXDL  &RXQW                
$YHUDJH 9LVLWRU &HQVXV &RXQW  RI  .DXDL               

'HSDUWPHQW RI %XVLQHVV   
(FRQRPLF 'HYHORSPHQW  

  7RXULVP  

 D DLL 6WDWH 9LVLWRU $UULYDOV E  $LU                 
 D DLL 6WDWH 9LVLWRU 'D V E  $LU               
.DXDL  &RXQW   9LVLWRU 'D V E  $LU               
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127(  2 '   2ULJLQ DQG 'HVWLQDWLRQ   
6285&(6   .DXDL   HQHUDO  3ODQ   $XJXVW         'HSDUWPHQW  RI  %XVLQHVV   (FRQRPLF  'HYHORSPHQW     7RXULVP   $XJXVW         VRFLRHFRQRPLF  YDULDEOHV    5LFRQGR     

$VVRFLDWHV  ,QF   $XJXVW       DQDO VLV    

7R GHULYH SDVVHQJHU YROXPH JUR WK DVVRFLDWHG  LWK WKH UDQJH RI IRUHFDVW SDVVHQJHU UHYHQXH JUR WK  D VHFRQG VWHS  
 DV  QHFHVVDU   WR  HVWLPDWH  KR   DLUOLQHV  PLJKW  FDSWXUH  WKDW  UHYHQXH  DW  WKH  $LUSRUW   WKURXJK  D  FRPELQDWLRQ  RI  
SDVVHQJHU YROXPH JUR WK DQG RU SDVVHQJHU IDUH JUR WK   $ IRUHFDVW RI DYHUDJH IDUHV IRU HDFK  HDU RI WKH IRUHFDVW  
SHULRGV  DV GHYHORSHG WR FRQYHUW WKH UHYHQXH IRUHFDVW WR HQSODQHG SDVVHQJHUV   7KH DYHUDJH IDUHV  HUH HVWLPDWHG  
EDVHG RQ WKH DVVXPSWLRQ WKDW DLUOLQHV PDQDJH SULFLQJ DQG LQYHQWRU  OHYHOV  LWK WKH REMHFWLYH RI RIIVHWWLQJ KLJKHU  
SDVVHQJHU FDUU LQJ FRVWV  LWK KLJKHU IDUHV   &RQYHUVHO   GHFUHDVHV LQ FDUU LQJ FRVWV HQDEOH DLUOLQHV WR SURILWDEO   
H[SDQG  FDSDFLW   DQG  FDUU   LQFUHDVHG  SDVVHQJHU  YROXPHV  DW  OR HU  IDUHV     :KLOH  WRWDO  SDVVHQJHU  FDUU LQJ  FRVWV  
FRPSULVH PDQ  FRPSRQHQWV  IXHO KDV EHHQ WKH ILUVW RU VHFRQG ODUJHVW RSHUDWLQJ H[SHQVH IRU WKH DLUOLQH LQGXVWU    
DOWHUQDWLQJ  LWK ODERU H[SHQVH   $FFRUGLQJ WR WKH ,QWHUQDWLRQDO $LU 7UDQVSRUW $VVRFLDWLRQ  IXHO DFFRXQWHG IRU       
SHUFHQW RI DLUOLQH RSHUDWLQJ FRVWV LQ       DQG LW LV SURMHFWHG WR LQFUHDVH WR      SHUFHQW LQ         7KHUHIRUH  WKH  
DYHUDJH  IDUHV  XVHG  WR  FRQYHUW  WKH  IRUHFDVW  RI  2 '  SDVVHQJHU  UHYHQXHV  WR  2 '  HQSODQHG  SDVVHQJHUV   HUH  
FDOLEUDWHG EDVHG RQ WKH SURMHFWHG  HDU RYHU  HDU FKDQJHV LQ WKH SULFH RI IXHO SHU WKH )$$      $HURVSDFH )RUHFDVW    
7KH DQQXDO HVWLPDWHG FKDQJH LQ IXHO SULFHV  DV DSSOLHG WR WKH FXUUHQW DYHUDJH 2 ' IDUH WR SURMHFW DYHUDJH IDUHV  
IRU HDFK  HDU RI WKH IRUHFDVW SHULRG   7KLV DSSURDFK DOOR HG XV WR HVWLPDWH WKH LPSDFW RI LQFUHDVHG IXHO FRVWV RQ  
DYHUDJH IDUHV DQG GHULYH WKH IRUHFDVW SDVVHQJHU YROXPHV E  GLYLGLQJ WRWDO IRUHFDVW UHYHQXH E  WKH IRUHFDVW DYHUDJH  
IDUH    

  
    ,QWHUQDWLRQDO $LU 7UDQVSRUW $VVRFLDWLRQ    FW    W       -XQH        
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2 ' SDVVHQJHUV UHSUHVHQWHG      SHUFHQW RI WRWDO HQSODQHG SDVVHQJHUV DW WKH $LUSRUW LQ        )RU WKH SXUSRVHV  
RI WKH 6FHQDULR % IRUHFDVW  WKH VKDUH RI 2 ' SDVVHQJHUV LV H[SHFWHG WR VOLJKWO  LQFUHDVH RYHU WKH IRUHFDVW SHULRG WR  
     SHUFHQW LQ       DV D UHVXOW RI PRUH GLUHFW VHUYLFH WR WKH 86 PDLQODQG IRFXVHG RQ ORFDO 2 ' SDVVHQJHU GHPDQG    
7KLV  DVVXPSWLRQ   DV  XVHG  WR  GHULYH  DQ  HVWLPDWH  RI  WRWDO  HQSODQHG  2 '  SDVVHQJHUV  IRU  DLU  FDUULHU  DQG  DLU  WD[L  
RSHUDWLRQV  7DE H      SUHVHQWV WKH 6FHQDULR % IRUHFDVW RI HQSODQHG SDVVHQJHUV   KLFK LQFUHDVH DW D &$ 5 RI      
SHUFHQW EHW HHQ      DQG        
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7DEOH FROXPQV DQG UR V PD  QRW DGG XS WR $LUSRUW DQG $LUOLQH WRWDOV GXH WR URXQGLQJ   
(QSODQHG SDVVHQJHU DQQXDO WRWDOV LQFOXGH DLU FDUULHU DQG DLU WD[L HQSODQHG SDVVHQJHUV   
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO WRWDO HQSODQHG SDVVHQJHUV   86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ   

2ULJLQ DQG 'HVWLQDWLRQ 6XUYH   $XJXVW       KLVWRULFDO VHJPHQWDWLRQ RI SDVVHQJHUV   5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW       IRUHFDVW HQSODQHG SDVVHQJHUV    

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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(   E       FRPSDUHV WKH 6FHQDULR $ DQG 6FHQDULR % IRUHFDVWV RI HQSODQHG SDVVHQJHUV  DQG 7DE H      FRPSDUHV  
WKH W R VRFLRHFRQRPLF UHJUHVVLRQ IRUHFDVW UHVXOWV   7KH 6FHQDULR $ DQG 6FHQDULR % IRUHFDVWV FORVHO  DOLJQ LQ WKH  
VKRUW WHUP IRUHFDVW  KR HYHU  WKH 6FHQDULR $ IRUHFDVW RXW SDFHV WKH 6FHQDULR % IRUHFDVW IURP &       WKURXJK &   
       7KH VKRUW WHUP IRUHFDVW IRU ERWK VFHQDULRV FRQVLGHUV WKH UHFHQWO  DQQRXQFHG H[SDQVLRQ RI 6RXWK HVW $LUOLQHV  
VHUYLFH WR WKH $LUSRUW  DQG WKXV ERWK IRUHFDVWV DUH LQ V QF WKURXJK &         

(   E       SUHVHQWV WKH LPSDFW RI 6RXWK HVW $LUOLQHV  VHDW FDSDFLW  LQ &       EDVHG XSRQ SXEOLVKHG VFKHGXOH  
GDWD   3HU DQQRXQFHG VHDW FDSDFLW  IRU &        6RXWK HVW $LUOLQHV LQFUHDVHV VHDW FDSDFLW  DW WKH $LUSRUW E        
SHUFHQW  DQG RYHU WKH VDPH SHULRG HQSODQHG SDVVHQJHUV DUH IRUHFDVW WR LQFUHDVH      SHUFHQW IRU ERWK IRUHFDVW  
VFHQDULRV    

$ VHFRQG 7$& PHHWLQJ  DV KHOG WKH DIWHUQRRQ RI 2FWREHU           IROOR HG E  D SXEOLF PHHWLQJ WKDW HYHQLQJ    
%RWK WKH 6FHQDULR $ DQG 6FHQDULR % IRUHFDVWV  DORQJ  LWK WKH VXSSRUWLQJ GDWD  HUH SUHVHQWHG DW WKH 7$& DQG SXEOLF  
PHHWLQJV   0HPEHUV RI WKH 7$& DQG WKH SXEOLF DJDLQ VWDWHG WKHLU FRQFHUQV UHJDUGLQJ WKH SUHVVXUHV WKDW WRXULVP KDV  
RQ LQIUDVWUXFWXUH DQG UHVRXUFHV RQ WKH LVODQG   ,Q UHVSRQVH  WKH 6FHQDULR % IRUHFDVW  DV VHOHFWHG DV WKH EDVHOLQH  
IRUHFDVW DV LW  DV GHYHORSHG XVLQJ WKH VDPH VRFLRHFRQRPLF LQIRUPDWLRQ XVHG WR GHYHORS WKH .DXDL  HQHUDO 3ODQ  
DQG VXEVHTXHQW SODQV DV GHVFULEHG SUHYLRXVO    7KH 6FHQDULR $ IRUHFDVW KDV EHHQ PDLQWDLQHG IRU SODQQLQJ SXUSRVHV  
DQG LV FRQVLGHUHG D KLJK VFHQDULR FDVH    
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$FWXDO 6FHQDULR $ )RUHFDVW 6FHQDULR % )RUHFDVW 
  

127(  (QSODQHG SDVVHQJHUV DQQXDO WRWDOV LQFOXGH DLU FDUULHU DQG DLU WD[L HQSODQHG SDVVHQJHUV    
6285&(6   6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO WRWDO HQSODQHG SDVVHQJHUV   5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW  
      IRUHFDVW HQSODQHG SDVVHQJHUV    

   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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&RPSRXQG $QQXDO  UR WK 5DWH  

                               

                               

                               

                               

127(  (QSODQHG SDVVHQJHU DQQXDO WRWDOV LQFOXGH DLU FDUULHU DQG DLU WD[L HQSODQHG SDVVHQJHUV  
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO WRWDO HQSODQHG SDVVHQJHUV   86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ   

$XJXVW       5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW       IRUHFDVW HQSODQHG SDVVHQJHUV    

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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6285&(6  ,QQRYDWD  $XJXVW       VFKHGXOH GDWD   5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW       IRUHFDVW HQSODQHG SDVVHQJHUV    

     23(5 7,216 )25(  67  
        ,5   55,(5 23(5 7,216  

7KH  DLU  FDUULHU  RSHUDWLRQV  IRUHFDVW   DV  GHYHORSHG  LQ  FRQMXQFWLRQ   LWK  WKH  6FHQDULR  %  IRUHFDVW  RI  HQSODQHG  
SDVVHQJHUV   KLFK  DV EDVHG RQ WKH DLUOLQHV RSHUDWLQJ DW WKH $LUSRUW  WKHLU DQWLFLSDWHG IXWXUH IOHHW PL[  DQG WKH  
DVVXPSWLRQV RQ JUR WK LQ DYHUDJH VHDWV SHU GHSDUWXUH DQG ORDG IDFWRUV   7DE H      SUHVHQWV WKH KLVWRULFDO DQG  
IRUHFDVW DLU FDUULHU RSHUDWLRQV  DV  HOO DV WKH DVVXPSWLRQV WKDW  HUH XVHG WR GHULYH WKH HQSODQHG SDVVHQJHU IRUHFDVW  
VXFK DV ORDG IDFWRU DQG DYHUDJH VHDWV SHU GHSDUWXUH   %HW HHQ &       DQG &        DLU FDUULHU RSHUDWLRQV DUH  
IRUHFDVW WR LQFUHDVH DW D &$ 5 RI     SHUFHQW FRPSDUHG WR     SHUFHQW IRU HQSODQHG SDVVHQJHUV  GXH WR D PRGHVW  
LQFUHDVH LQ DYHUDJH VHDWV SHU GHSDUWXUH  DV D UHVXOW RI IXWXUH DLUOLQH DLUFUDIW RUGHUV RI ODUJHU DLUFUDIW  DQG ORDG IDFWRUV   
GXH WR LPSURYHG DLUOLQH PDQDJHPHQW RI DYDLODEOH VHDW FDSDFLW    

$LU FDUULHU RSHUDWLRQV DUH IRUHFDVW WR LQFUHDVH IURP DSSUR[LPDWHO         LQ &             DYHUDJH GDLO  GHSDUWXUHV   
WR        LQ &             DYHUDJH GDLO  GHSDUWXUHV   D &$ 5 RI     SHUFHQW GXULQJ WKDW SHULRG   ,Q JHQHUDO  WKH  
IRUHFDVW QXPEHU  RI  DLU  FDUULHU  RSHUDWLRQV EHW HHQ        DQG        DV  EDVHG RQ KLVWRULFDO  UHODWLRQVKLSV  DPRQJ  
HQSODQHG SDVVHQJHUV  ORDG IDFWRUV  DQG DYHUDJH VHDWLQJ FDSDFLWLHV RI DLUFUDIW VHUYLQJ WKH $LUSRUW  :KLOH PDLQOLQH  
FDUULHUV KDYH KLVWRULFDOO  NHSW WKHLU VKDUH RI WKH PDUNHW VWHDG  LQ WHUPV RI HQSODQHG SDVVHQJHUV DQG RSHUDWLRQV   
6RXWK HVW $LUOLQHV  HQWU  LQWR WKH PDUNHW  LOO OLNHO  VKLIW SDVVHQJHU VKDUH LQ WKH FRPLQJ  HDUV    D DLLDQ $LUOLQHV KDV  
QRW DQQRXQFHG D UHSODFHPHQW DLUFUDIW IRU WKH %RHLQJ     DLUFUDIW  DQG LWV GHFLVLRQ RQ D UHSODFHPHQW DLUFUDIW IRU LWV  
LQWHULVODQG  RSHUDWLRQV  FRXOG  DOVR  LPSDFW  RSHUDWLRQV  DQG  DLUOLQH  PDUNHW  VKDUHV     $V   D DLLDQ  $LUOLQHV  DQG  RWKHU  
FDUULHUV DGMXVW WKHLU RSHUDWLRQV  LWK GLIIHUHQW DLUFUDIW DQG VHDW FRQILJXUDWLRQV  WKH DYHUDJH QXPEHU RI DYDLODEOH VHDWV  
SHU GHSDUWXUH IURP WKH $LUSRUW LV H[SHFWHG WR LQFUHDVH   $LU FDUULHU VKDUH RI WRWDO RSHUDWLRQV LV IRUHFDVW WR LQFUHDVH  
VOLJKWO  RYHU WKH IRUHFDVW SHULRG IURP DSSUR[LPDWHO       SHUFHQW  &        WR      SHUFHQW  &           

7DE H       SUHVHQWV  KLVWRULFDO  DQG  IRUHFDVW  DLUFUDIW  RSHUDWLRQV  DW  WKH  $LUSRUW  WKURXJK  &            7RWDO  $LUSRUW  
RSHUDWLRQV DUH IRUHFDVW WR LQFUHDVH WR         LQ &        )URP &       WR &        WRWDO $LUSRUW RSHUDWLRQV DUH  
IRUHFDVW WR LQFUHDVH DW D &$ 5 RI     SHUFHQW  (DFK FDWHJRU   DLU FDUULHU  DLU WD[L   $  DQG PLOLWDU   LV GLVFXVVHG LQ  
IXUWKHU GHWDLO LQ WKH IROOR LQJ VXEVHFWLRQ   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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127(6  /RDG IDFWRU GRHV QRW LQFOXGH QRQUHYHQXH SDVVHQJHUV    
(QSODQHG SDVVHQJHU DQQXDO WRWDOV LQFOXGH DLU FDUULHU DQG DLU WD[L HQSODQHG SDVVHQJHUV  
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO WRWDO HQSODQHG SDVVHQJHUV   86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ   

2ULJLQ DQG 'HVWLQDWLRQ 6XUYH   $XJXVW       KLVWRULFDO VHJPHQWDWLRQ RI SDVVHQJHUV   5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW       IRUHFDVW HQSODQHG SDVVHQJHUV    

   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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127(  7DEOH FROXPQV DQG UR V PD  QRW DGG XS WR $LUSRUW DQG $LUOLQH WRWDOV GXH WR URXQGLQJ   
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW       SURMHFWHG    

    

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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 $ DQG DLU WD[L RSHUDWLRQV  HUH DQDO ]HG IRU WKHLU KLVWRULFDO UHODWLRQVKLS  LWK VRFLRHFRQRPLF IDFWRUV  VLPLODU WR WKH  
XQFRQVWUDLQHG 2 ' SDVVHQJHU IRUHFDVW PHWKRGRORJ     R HYHU  WKHVH DQDO VHV GLG QRW LGHQWLI  VWURQJ SUHGLFWLYH  
UHODWLRQVKLSV WKDW FRXOG EH XVHG WR IRUHFDVW  $ DFWLYLW  DW WKH $LUSRUW   7KH $LUSRUW V KLVWRULFDO  $ DQG DLU WD[L DFWLYLW   
 DV FRPSDUHG WR DFWLYLW  DW WKH QDWLRQDO DQG VWDWH OHYHO  DV SUHVHQWHG LQ WKH )$$ V      $HURVSDFH )RUHFDVW  DQG WKH  
6WDWH RI  D DLL JHQHUDWHG VLPLODU JUR WK WUHQGV LQ UHFHQW  HDUV    7KHUHIRUH  WKH 6WDWH RI  D DLL DYHUDJH IRUHFDVW  
JUR WK UDWHV IRU HDFK VHFWRU RI DFWLYLW   HUH DSSOLHG WR LQGHSHQGHQWO  IRUHFDVW  $ DFWLYLW  DQG DLU WD[L DFWLYLW  DW WKH  
$LUSRUW   0LOLWDU  RSHUDWLRQV IRU WKH  HDU      DUH DVVXPHG WR UHPDLQ FRQVWDQW WKURXJK WKH IRUHFDVW SHULRG   7KH  $   
DLU WD[L  DQG PLOLWDU  RSHUDWLRQV IRUHFDVW  DV QRW FRQVWUDLQHG E  DQ  FRQVLGHUDWLRQV RI DLUILHOG RU IDFLOLW  OLPLWDWLRQV   

     203 5,621 72 27 (5   7,9,7  )25(  676  
7DE H      FRPSDUHV WKH 6FHQDULR % HQSODQHG SDVVHQJHU IRUHFDVW WR WKH      7HUPLQDO $UHD )RUHFDVW  7$)  IRU WKH  
$LUSRUW DQG (   E       FRPSDUHV WKH 6FHQDULR % HQSODQHG SDVVHQJHU IRUHFDVW WR WKH      7$) IRU WKH $LUSRUW LQ  
JUDSKLF IRUP   )RU WKH SHULRG IURP      WR       WKH 6FHQDULR % IRUHFDVW LGHQWLILHV D &$ 5 RI     SHUFHQW FRPSDUHG  
WR     SHUFHQW IRU WKH 7$)   7KH 6FHQDULR % HQSODQHG SDVVHQJHU IRUHFDVW LV  LWKLQ WKH    DQG     HDU WROHUDQFH OHYHOV  
RI WKH      7$)   %  WKH HQG RI WKH IRUHFDVW SHULRG LQ &        WKH 6FHQDULR % IRUHFDVW LV     SHUFHQW OR HU WKDQ WKH  
     )$$ 7$)    

7DE H      FRPSDUHV WKH 6FHQDULR % WRWDO $LUSRUW RSHUDWLRQV IRUHFDVW WR WKH      7$) IRU WKH $LUSRUW  (   E        
SUHVHQWV WKH VDPH LQIRUPDWLRQ LQ JUDSKLF IRUP   )RU WKH SHULRG IURP      WR       WKH WRWDO $LUSRUW RSHUDWLRQV  
IRUHFDVW LGHQWLILHV D &$ 5 RI     SHUFHQW   KLFK DOLJQV  LWK WKH     SHUFHQW IRU WKH 7$)   7KH WRWDO $LUSRUW RSHUDWLRQV  
IRUHFDVW UHPDLQV  LWKLQ WKH    DQG     HDU WROHUDQFH OHYHOV RI WKH      7$)    

      5 2 )25(  67  
7KLV VHFWLRQ SUHVHQWV KLVWRULFDO DLU FDUJR GDWD  DQ DQDO VLV RI WKH FRPSRVLWLRQ RI WKH PDUNHW  DQG D GHVFULSWLRQ RI WKH  
FXUUHQW DQG IXWXUH FRPSHWLWLYH ODQGVFDSH   7KHVH IDFWRUV  HUH DOO FRQVLGHUHG LQ WKH GHYHORSPHQW RI WKH 6FHQDULR $  
DQG 6FHQDULR % IRUHFDVWV RI IXWXUH DLU FDUJR DFWLYLW  DW WKH $LUSRUW   

        ,5   5 2 29(59,(   1  ,1 8675  75(1 6  
7KH JOREDO DLU FDUJR LQGXVWU  KDV XQGHUJRQH D PDMRU WUDQVIRUPDWLRQ RYHU WKH SDVW W R GHFDGHV   ,Q WKH HDUO      V   
WKH H FRPPHUFH  RU H WDLOLQJ  UHYROXWLRQ  DV MXVW PDWHULDOL]LQJ   ,W  DV IDU IURP FHUWDLQ WKDW PDQ  RI WKH LQWHJUDWHG  
FDUULHUV  FRPSDQLHV  DQG FDUJR RSHUDWRUV  VXFK DV 836  )HG([  RU ' /   KR SURYLGH IXOO  LQWHJUDWHG GRRU WR GRRU  
WUDQVSRUWDWLRQ ORJLVWLFV VHUYLFHV   RXOG HPEUDFH KRPH GHOLYHU  GXH WR WKH KLJK FRVW DVVRFLDWHG  LWK WKH QXPEHU RI  
XQGHOLYHUHG SDUFHOV FDXVHG E  QRW DW KRPH HQG UHFLSLHQWV    LJKHU PDUJLQ EXVLQHVV WR EXVLQHVV VHUYLFHV  HVSHFLDOO   
LQ  WKH  EXR DQW  HFRQRPLF   HDUV  SUHFHGLQJ  WKH  UHFHVVLRQ  RI         GURYH  LQQRYDWLRQ  LQ  WKH  LQGXVWU     LWK  KXJH  
FRUSRUDWH EXGJHWV UHVXOWLQJ LQ LQLWLDWLYHV VXFK DV HOHFWURQLF SURRI RI GHOLYHU  QRWHV  SURYLGLQJ IRU JUHDWHU OHYHOV RI  
YLVLELOLW  LQ WKH VXSSO  FKDLQ   %XVLQHVV WR FRQVXPHU KRPH GHOLYHU  FRPSDQLHV  RIWHQ RII VKRRWV RI WUDGLWLRQDO KRPH  
VKRSSLQJ  DQG FDWDORJXH UHWDLOHUV  HUH D VHSDUDWH VHFWRU   7RGD   LW LV GLIILFXOW WR FRQYH  WKH LPSDFW EXVLQHVV WR  
FRQVXPHU  H FRPPHUFH  LV  KDYLQJ  RQ  WKH  RSHUDWLRQDO  DQG  WHFKQRORJLFDO  IRFXV  RI  WKH  PDMRU  FDUJR  RSHUDWRUV   DV  
EXVLQHVV WR FRQVXPHU HFRPPHUFH LV SOD LQJ D ODUJHU UROH LV WKHLU WKLQNLQJ DQG UHYHQXHV   

  
    )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ           R S F   R   F  W  0D         

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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127(6  )$$   )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ  7$)   7HUPLQDO $UHD )RUHFDVW  
(QSODQHG SDVVHQJHU DQQXDO WRWDOV LQFOXGH DLU FDUULHU DQG DLU WD[L HQSODQHG SDVVHQJHUV   
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO WRWDO HQSODQHG SDVVHQJHUV   )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ   

     7HUPLQDO $UHD )RUHFDVW  )HEUXDU       5LFRQGR   $VVRFLDWHV  ,QF   6HSWHPEHU       IRUHFDVW HQSODQHG SDVVHQJHUV    

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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 LVWRULFDO      )$$ 7$) 7ROHUDQFH      DW    HDUV  

%DVHOLQH 6FHQDULR )RUHFDVW      )$$ 7$) 7ROHUDQFH      DW     HDUV  

     7$) 

127(6   )$$   )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ  7$)   7HUPLQDO $UHD )RUHFDVW  
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO WRWDO HQSODQHG SDVVHQJHUV   )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ   

     7HUPLQDO $UHD )RUHFDVW  )HEUXDU        5LFRQGR   $VVRFLDWHV  ,QF   $XJXVW       IRUHFDVW HQSODQHG SDVVHQJHUV    

(; , %, 7       6&( 1 $5 ,2 %  7 2 7 $/ $,5 32 57  23(5 $7 ,21 6 ) 25 (&$6 7 &2 03$5, 62 1   

 LVWRULFDO      )$$ 7$) 7ROHUDQFH      DW    HDUV  

6FHQDULR % )RUHFDVW      )$$ 7$) 7ROHUDQFH      DW     HDUV  

     7$) 

127(6  )$$   )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ  7$)   7HUPLQDO $UHD )RUHFDVW  
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO RSHUDWLRQV   )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ       7HUPLQDO $UHD  

)RUHFDVW  )HEUXDU        5LFRQGR   $VVRFLDWHV  ,QF   6HSWHPEHU       IRUHFDVW RSHUDWLRQV    

   

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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127(6  )$$   )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ  7$)   7HUPLQDO $UHD )RUHFDVW  
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       KLVWRULFDO RSHUDWLRQV   )HGHUDO $YLDWLRQ $GPLQLVWUDWLRQ       7HUPLQDO $UHD  

)RUHFDVW  )HEUXDU        5LFRQGR   $VVRFLDWHV  ,QF   6HSWHPEHU       IRUHFDVW RSHUDWLRQV    

$FFRUGLQJ WR %RHLQJ LQ LWV  R  G          R  R  F  W  JOREDO H FRPPHUFH LV SURMHFWHG WR PRUH WKDQ GRXEOH RYHU WKH  
QH[W ILYH  HDUV  JUR LQJ IURP      WULOOLRQ LQ      WR      WULOOLRQ E         7KH HDUO  WUDQVODWLRQ LV WKDW WKH JOREDO DLU  
FDUJR WRQQDJH LQFUHDVH RI     SHUFHQW LQ      FRPSDUHG  LWK       DV WKH VWURQJHVW  HDU IRU WKH PDUNHW RYHU WKH  
SDVW ILYH  HDUV   LWK WKH GRPHVWLF 86 PDUNHW JUR LQJ E      SHUFHQW DQG WKH LQWHUQDWLRQDO PDUNHW JUR LQJ E       
SHUFHQW   7KH LQIOXHQFH RQ DLUSRUWV LV VLJQLILFDQW   0DQ  DLUSRUWV DUH VWUXJJOLQJ WR NHHS SDFH  LWK WKH H[SDQGLQJ  
LQIUDVWUXFWXUH DQG IDFLOLW  UHTXLUHPHQWV WKDW WKH FDUJR LQGXVWU  UHTXLUHV WR DFFRPPRGDWH UHFRUG WRQQDJH YROXPHV    

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  



 , 8(  ,53257  0 5         

     

7R DFFRPPRGDWH WKLV JUR WK  WKH ORJLVWLFV FKDLQ  LOO KDYH WR EHFRPH PRUH HIILFLHQW WR NHHS XS  LWK LQFUHDVLQJ  
DFWLYLW  DW DOO DLUSRUWV  EXW HVSHFLDOO  DW WKRVH DLUSRUWV  LWK OLPLWHG DFUHDJH GHVLJQDWHG VSHFLILFDOO  IRU FDUJR DFWLYLW     

        , 8(  ,6725,     ,5   5 2   7,9,7   
7KH ODVW VHYHUDO  HDUV KDYH H[SHULHQFHG ODUJH  HDU RYHU  HDU IOXFWXDWLRQV LQ WRWDO FDUJR KDQGOHG DW /,    KLFK LV  
ODUJHO  GXH WR WKH OR  RYHUDOO WRQQDJH WRWDOV   2YHUDOO FDUJR WRQQDJH DW WKH $LUSRUW KDV LQFUHDVHG DW D &$ 5 RI      
SHUFHQW RYHU WKH SDVW     HDUV       WR         7DE H      VXPPDUL]HV WKH SDVW     HDUV RI KLVWRULFDO DLU FDUJR  
DFWLYLW  DW WKH $LUSRUW   

7 $%/ (        ,6 725 , &$/  $, 5 & $5  2 7 211 $  (  

,6725,&$/ &$ 5 

&$5 2 
7211$ (                                                                         

$OO &DUJR                                                                                         

3DVVHQJHU                                                                                

7RWDO                                                                                         

   D     R                                                      

127(  &$ 5   &RPSRXQG $QQXDO  UR WK 5DWH  
3DVVHQJHU FDUJR WRQQDJH YROXPHV UHIHU WR EHOO  FDUJR FDUULHG E  SDVVHQJHU DLUOLQHV  
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW       86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ  7     'DWDEDVH  $XJXVW       5LFRQGR  

  $VVRFLDWHV  ,QF   $XJXVW       DQDO VLV    

7KH /,  FDUJR PDUNHW LV GRPLQDWHG E  DOO FDUJR DLUOLQHV   KLFK PDLQWDLQHG EHW HHQ    DQG    SHUFHQW PDUNHW VKDUH  
RYHU WKH SDVW     HDUV   $V LQGLFDWHG LQ 7DE H        KLFK SUHVHQWV WKH KLVWRULFDO FDUJR WRQQDJH E  DLUOLQH  WKH WRS  
IRXU DLUOLQHV IRU DLU FDUJR WRQQDJH DUH $HNR .XOD  RSHUDWHG DV $ORKD $LU &DUJR   7UDQV $LU   D DLLDQ $LUOLQHV  DQG  
)HG([   7KHVH IRXU DLUOLQHV FDUULHG      SHUFHQW RI WKH $LUSRUW V FDUJR WRQQDJH LQ &         $ORKD $LU &DUJR DFFRXQWHG  
IRU      SHUFHQW RI DOO FDUJR WRQQDJH FDUULHG LQ &          

7 $% / (        ,6 72 5, &$/  $, 5 &$5  2 721 1$ ( %   &$55 , (5   

,6725,&$/ 7211$ ( &$ 5 
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)HG([                                           

8QLWHG $LUOLQHV                                                            

'HOWD $LU /LQHV                                                        

$ODVND $LUOLQHV                                              

.DPDND $LU                                    

$PHULFDQ $LUOLQHV                                   

&RUSRUDWH $LU                                                         

0DNDQL .DL                                       
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127(  &$ 5   &RPSRXQG $QQXDO  UR WK 5DWH  
7DEOH FROXPQV DQG UR V PD  QRW DGG XS WR $LUSRUW DQG $LUOLQH WRWDOV GXH WR URXQGLQJ DQG &$ 5V PD  GLIIHU IURP PDQXDO FDOFXODWLRQV GXH WR URXQGLQJ   
6285&(  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  $XJXVW        
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:LWK LWV XSFRPLQJ HQWU  LQWR WKH PDUNHW  6RXWK HVW $LUOLQHV FRXOG WDNH VRPH VKDUH RI WKH EHOO  FDUJR FDUULHG E   
RWKHU SDVVHQJHU DLUOLQHV   ,W UHPDLQV WR EH VHHQ KR  PXFK FDUJR  LI DQ   6RXWK HVW $LUOLQHV  LOO FDUU  RQ LWV LQWHULVODQG  
RSHUDWLRQV RU WR WKH 86 PDLQODQG   

        5 2   7,9,7  )25(  67  

          ,1 (3(1 (17   5 2 ,1 8675  )25(  676  

7KH ODWHVW LQGHSHQGHQW IRUHFDVWV SUHSDUHG E  DLUFUDIW PDQXIDFWXUHUV $LUEXV DQG %RHLQJ  DV QRWHG LQ 7DE H       
LQGLFDWH ORQJ WHUP JUR WK UDWHV RI     SHUFHQW WR     SHUFHQW SHU  HDU IRU WKH FDUJR LQGXVWU   RUOG LGH  EDVHG  
SULPDULO  RQ DQWLFLSDWHG XQGHUO LQJ JOREDO HFRQRPLF JUR WK    R HYHU  EHFDXVH WKH /,  FDUJR PDUNHW LV GULYHQ E   
RWKHU IDFWRUV  VXFK DV LWV QDWXUDO JHRJUDSK   WKHVH IRUHFDVWV DUH RQO  XWLOL]HG DV UHIHUHQFH SRLQWV   

7 $% / (        /2 % $/  $,5  &$5  2 ) 25 (& $6 7 6   

)25(&$67 3(5,2 $118$/  52:7  5$7( 
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%RHLQJ                      

6285&(6  $LUEXV      E       R   RE   0     W  R   F  W       6HSWHPEHU       %RHLQJ   R      R  G         R  R  F  W       2FWREHU        

          )25(  67  ,5   5 2  

7KH GHYHORSPHQW RI WKH DLU FDUJR GHPDQG IRUHFDVWV LQYROYHG ERWK TXDQWLWDWLYH DQDO VLV DQG SURIHVVLRQDO MXGJPHQW    
 LVWRULFDO DLU FDUJR DFWLYLW  GDWD  HUH H[DPLQHG WR LGHQWLI  SDVW WUHQGV WKDW  LOO SURYLGH DQ LQGLFDWLRQ RI IXWXUH DFWLYLW   
OHYHOV   0HWKRGRORJLHV HPSOR HG IRU WKLV IRUHFDVW LQFOXGHG ERWK D VRFLRHFRQRPLF UHJUHVVLRQ DQDO VLV DQG D WLPH  
VHULHV DQDO VLV   7KH UHJUHVVLRQ DQDO VLV XWLOL]HG WKH VDPH LQGHSHQGHQW YDULDEOHV DV WKH 6FHQDULR $ IRU HQSODQHG  
SDVVHQJHUV   ,Q DGGLWLRQ  D WLPH VHULHV DQDO VLV  DV FRQGXFWHG XWLOL]LQJ UHFHQW WUHQGV LQ WKH DLU FDUJR PDUNHW WR  
SUHGLFW IXWXUH YROXPHV RI FDUJR WRQQDJH   

$V VKR Q LQ 7DE H      DQG LQ (   E        WKH YROXPH RI DLU FDUJR DW WKH $LUSRUW LV IRUHFDVW WR LQFUHDVH IURP         
WRQV LQ      WR EHW HHQ        DQG        WRQV LQ        KLFK UHSUHVHQWV DSSUR[LPDWHO  D     WR     SHUFHQW &$ 5    
%RWK IRUHFDVWV DUH  HOO EHOR  WKH PRVW UHFHQW JOREDO FDUJR IRUHFDVWV GHYHORSHG E  %RHLQJ DQG $LUEXV   &RQVLGHULQJ  
WKH 86 PDUNHW LV PRUH PDWXUH WKDQ HPHUJLQJ DQG GHYHORSLQJ PDUNHWV RI WKH  RUOG  D PRUH FRQVHUYDWLYH JUR WK  
IRUHFDVW WKDQ WKH $LUEXV DQG %RHLQJ IRUHFDVWV LV SUXGHQW IRU WKH $LUSRUW   

&RPSDULQJ WKH &$ 5 V RI WKH W R IRUHFDVWV WR  D DLL V  53 &$ 5  DFFRUGLQJ WR :RRGV   3RROH (FRQRPLFV ,QF    
WKH WLPH VHULHV IRUHFDVW JUR WK UDWH RI     SHUFHQW LV PRUH FORVHO  DOLJQHG  LWK WKH SURMHFWLRQ IRU  D DLL V  53 RI  
    SHUFHQW RYHU WKH VDPH WLPH SHULRG   
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127(  &$ 5   &RPSRXQG $QQXDO  UR WK 5DWH  
6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  6HSWHPEHU        KLVWRULFDO DFWLYLW    86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ  7     'DWDEDVH   

6HSWHPEHU       UHFHQW WUHQGV   5LFRQGR   $VVRFLDWHV  ,QF   6HSWHPEHU       IRUHFDVW DFWLYLW     

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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 LVWRULFDO %RHLQJ :RUOG $LU &DUJR )RUHFDVW 

/,  &DUJR 7LPH 6HULHV )RUHFDVW $LUEXV  OREDO 0DUNHW )RUHFDVW 

/,  &DUJR 5HJUHVVLRQ )RUHFDVW 
  

6285&(6  6WDWH RI  D DLL  'HSDUWPHQW RI 7UDQVSRUWDWLRQ   $LUSRUWV 'LYLVLRQ  6HSWHPEHU       KLVWRULFDO DFWLYLW    86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ  7     'DWDEDVH   
6HSWHPEHU       UHFHQW WUHQGV   $LUEXV      E       R   RE   0     W  R   F  W       6HSWHPEHU       %RHLQJ   R      R  G          R  R   F  W       2FWREHU        
5LFRQGR   $VVRFLDWHV  ,QF   6HSWHPEHU       IRUHFDVW DFWLYLW     

      (6, 1     ) ,  7 6  ( 8 (6  
       29(59,(   
)RU  SXUSRVHV  RI  DVVHVVLQJ  GHPDQG  IRU  IXWXUH  IDFLOLW   DQG  RSHUDWLQJ  UHTXLUHPHQWV   GHVLJQ  GD   IOLJKW  VFKHGXOHV  
 '')6V  RI SDVVHQJHU DLUOLQH DQG FRPPHUFLDO DLUFUDIW RSHUDWLRQV DFWLYLW  DW WKH $LUSRUW  HUH GHYHORSHG   7KH GHVLJQ  
GD  UHSUHVHQWV DFWLYLW  WKURXJKRXW WKH KRXUV RI WKH VHOHFWHG SHDN PRQWK DYHUDJH  HHNGD   30$:'  DW WKH $LUSRUW    

7KH IROOR LQJ  VXEVHFWLRQV  GHVFULEH  WKH  PHWKRGRORJ   DQG  DVVXPSWLRQV XVHG  LQ  WKH  GHYHORSPHQW  RI  WKH  '')6V   
LQFOXGLQJ WKH '')6V IRU WKH EDVH  HDU        DQG WKH IXWXUH SODQQLQJ KRUL]RQV RI             DQG        

        (6, 1     ) ,  7 6  ( 8 (  (9( 230(17   3 66(1 (5  ,5 ,1(6  
(DFK '')6 UHSUHVHQWV DLUFUDIW RSHUDWLRQV DQG SDVVHQJHU DFWLYLW  DQWLFLSDWHG DW WKH $LUSRUW GXULQJ WKH 30$:'  DQG  
LW  SURYLGHV  LQIRUPDWLRQ  RQ  DLUFUDIW  DUULYDO  DQG  GHSDUWXUHV  WLPHV   DLUFUDIW  W SH   DUULYLQJ  DQG  GHSDUWLQJ  SDVVHQJHU  
YROXPHV VSHFLILF WR HDFK IOLJKW  LQFOXGLQJ 2 ' DQG FRQQHFWLQJ SDVVHQJHUV  DLUFUDIW VHDWLQJ FDSDFLW   DQG ORDG IDFWRUV    
7KH RULJLQ RU GHVWLQDWLRQ DLUSRUW  DLUOLQH  DQG RU RSHUDWRU DUH DOVR LQFOXGHG LQ HDFK '')6    

        (6, 1     ) ,  7 6  ( 8 (     6(  ( 5         
7R  GHYHORS  WKH  SDVVHQJHU  DLUOLQH  '')6   WKH  PRQWKO   SDVVHQJHU  DFWLYLW   OHYHOV   VFKHGXOHG  VHDW  FDSDFLW   DQG  
RSHUDWLRQV  IRU       HUH UHYLH HG WR GHWHUPLQH WKH SHDN PRQWK DW WKH $LUSRUW  3XEOLVKHG GDWD DQG $LUSRUW VWDWLVWLFV  
LGHQWLILHG -XO  DV WKH SHDN PRQWK IRU SDVVHQJHU DLUFUDIW RSHUDWLRQV DQG SDVVHQJHU YROXPHV   

3XEOLVKHG DLUOLQH VFKHGXOHV IRU HDFK GD  LQ -XO        HUH UHYLH HG  DQG LW  DV GHWHUPLQHG WKDW 0RQGD   -XO       
      UHSUHVHQWHG WKH 30$:'   7KHUHIRUH  WKLV GD  VHUYHV DV WKH EDVH VFKHGXOH  3XEOLVKHG DLUOLQH VFKHGXOHV IRU WKLV  

/LKXH 0DVWHU 3ODQ DQG 1RLVH ([SRVXUH 0DS 8SGDWH            $YLDWLRQ $FWLYLW  )RUHFDVWV  
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GD   SURYLGH WKH  DLUOLQH   DLUFUDIW  W SH   QXPEHU  RI  VHDWV   IOLJKW  RULJLQ   IOLJKW  GHVWLQDWLRQ   DQG IOLJKW  WLPHV  IRU  HDFK  
VFKHGXOHG SDVVHQJHU DLUOLQH RSHUDWLRQ   

3DVVHQJHU YROXPHV RQ HDFK IOLJKW  HUH FDOFXODWHG E  DSSO LQJ IOLJKW VSHFLILF DFWXDO ORDG IDFWRUV IURP 86 '27 7      
VHJPHQW GDWD WR SXEOLVKHG VFKHGXOHV    2 ' DQG FRQQHFWLQJ SDVVHQJHU SHUFHQWDJHV  HUH DSSOLHG WR LQGLFDWH WKH  
SDVVHQJHU W SHV RQERDUG HDFK IOLJKW    

        (6, 1     ) ,  7 6  ( 8 (   )8785(  ( 56               1         
)XWXUH   HDU  '')6V   HUH  LQIRUPHG  E   WKH  6FHQDULR  %  DFWLYLW   IRUHFDVWV  SUHVHQWHG  HDUOLHU  LQ  WKLV  VHFWLRQ     2WKHU  
DVVXPSWLRQV XVHG LQ WKH GHYHORSPHQW RI '')6V LQFOXGH WKH IROOR LQJ   

§  7KH EDVH  HDU 30$:' WR DQQXDO UDWLR RI SDVVHQJHUV DQG RSHUDWLRQV UHPDLQV VWDEOH RYHU WKH SODQQLQJ KRUL]RQ    

§  3RWHQWLDO QH  QRQVWRS VHUYLFH  DV LGHQWLILHG EDVHG RQ IRUHFDVW 2 ' SDVVHQJHU OHYHOV LQ IXWXUH  HDUV   %DVH  HDU  
GRPHVWLF 2 ' SDVVHQJHUV  HUH FRPSLOHG E  PDUNHW DQG IRUHFDVW IRU IXWXUH  HDUV XVLQJ DQQXDO IRUHFDVW JUR WK  
UDWHV   3DVVHQJHU OHYHO WKUHVKROGV  HUH GHYHORSHG E  PXOWLSO LQJ DQ DYHUDJH DLUFUDIW VHDW FDSDFLW   ORDG IDFWRU   
DQG QXPEHU RI GDLO  RSHUDWLRQV WR LGHQWLI  D OHYHO RI VHUYLFH WKDW SRWHQWLDO QH  PDUNHWV FRXOG VXSSRUW  L H        
VHDWV     SHUFHQW ORDG IDFWRU    GDLO  GHSDUWXUHV      GD V D  HDU    3RWHQWLDO QH  PDUNHWV  HUH LGHQWLILHG  KHQ  
IRUHFDVW 2 ' SDVVHQJHU YROXPHV VXUSDVVHG WKH WKUHVKROG   1H  GHVWLQDWLRQV DQG LQFUHDVHG VHUYLFH WR H[LVWLQJ  
GHVWLQDWLRQV  HUH DVVXPHG WR EH VHUYHG E  FXUUHQW DQG QH  DLUOLQHV RSHUDWLQJ DW WKH $LUSRUW   

7KH EDVH  HDU '')6  DV XVHG LQ WKH VXFFHVVLYH GHYHORSPHQW RI WKH             DQG      '')6V   )XWXUH ORDG IDFWRUV  
DQG VHDW FDSDFLW   HUH GHWHUPLQHG WKURXJK DQ LWHUDWLYH SURFHVV WKDW VLPXODWHG DQ LQGLYLGXDO DLUOLQH V FKDQJHV LQ  
IOLJKW IUHTXHQF  DQG DLUFUDIW VL]H LQ UHVSRQVH WR IRUHFDVW JUR WK   7KH IROOR LQJ VWHSV GHVFULEH WKH DLUOLQH VFKHGXOH  
GHYHORSPHQW SURFHVV   

§  )RUHFDVW SDVVHQJHU  DQG  DLUFUDIW RSHUDWLRQ JUR WK UDWHV  HUH DSSOLHG WR WKH EDVH  HDU VFKHGXOH WR HVWDEOLVK  
 WDUJHWV  RI SDVVHQJHU DQG DLUFUDIW RSHUDWLRQV OHYHOV IRU HDFK RI WKH IXWXUH  '')6V   7KHVH WDUJHWV SURYLGHG  
JXLGDQFH E  PDLQWDLQLQJ IRUHFDVW PDUNHW VKDUH  DQG WKH  LGHQWLILHG WKH QXPEHU RI DGGLWLRQDO DLUFUDIW RSHUDWLRQV  
H[SHFWHG LQ HDFK RI WKH IXWXUH '')6V   

§  )RUHFDVW SDVVHQJHU JUR WK UDWHV IURP      WR       HUH DSSOLHG WR WKH EDVH VFKHGXOH RQ D URXWH E  URXWH  
EDVLV   7KLV  DV IROOR HG E  D WHVW FDOFXODWLRQ  UXQ RQ D URXWH E  URXWH EDVLV  WR GHWHUPLQH LI IRUHFDVW       
SDVVHQJHU OHYHOV FRXOG EH DFFRPPRGDWHG RQ EDVH  HDU DLUFUDIW VHDW FDSDFLW   L H    KHWKHU WKH ORDG IDFWRU  DV  
EHOR      SHUFHQW    ,I WKH ORDG IDFWRU  DV JUHDWHU WKDQ WKH IOLJKW VSHFLILF WKUHVKROG  DSSUR[LPDWHO     SHUFHQW    
WKHQ WKH EDVH  HDU DLUFUDIW  DV HLWKHU     LQFUHDVHG LQ DLUFUDIW VL]H      XQFKDQJHG DQG D QH  IOLJKW DGGHG  DQG RU  
    XQFKDQJHG LI WKH ORDG IDFWRU  DV EHOR      SHUFHQW WR PHHW IRUHFDVW RSHUDWLRQV DQG DQWLFLSDWHG IOHHW PL[  
WDUJHWV   ,I WKH IRUHFDVW SDVVHQJHU JUR WK UDWH UHVXOWHG LQ UHDVRQDEOH ORDG IDFWRUV  WKHQ WKH DLUFUDIW DVVLJQHG LQ  
WKH VFKHGXOH UHPDLQHG XQFKDQJHG   

§  ,Q VRPH FDVHV  SURIHVVLRQDO MXGJPHQW  DV XVHG WR GHWHUPLQH  KHWKHU DQ LQFUHDVH LQ JDXJH DQG RU D QH  IOLJKW V   
 DV DGGHG WR DQ DLUOLQH PDUNHW FRPELQDWLRQ   7KHVH GHFLVLRQV  HUH SULPDULO  EDVHG RQ  KHWKHU     WKH DLUOLQH  
IOHHW FRQVLVWV RI  RU WKH DLUOLQH KDV RQ RUGHU IRU  WKH QHFHVVDU  VL]H RI DLUFUDIW IRU WKH DSSOLFDEOH '')6 SHULRG       
D ODUJHU JDXJH DLUFUDIW LV DYDLODEOH WKDW FRXOG UHDVRQDEO  DQG HIIHFWLYHO  RSHUDWH LQ WKH PDUNHW  DQG     D QH   
IOLJKW DGGLWLRQ  RXOG EH FRQVLVWHQW  LWK IRUHFDVW LQFUHDVHV LQ DLUFUDIW RSHUDWLRQV DQG WKH DQWLFLSDWHG IOHHW PL[    

  
   86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ  $LU &DUULHU 6WDWLVWLFV 'DWDEDVH  7      6HSWHPEHU        
   86 'HSDUWPHQW RI 7UDQVSRUWDWLRQ  $LUOLQH 2ULJLQ DQG 'HVWLQDWLRQ 6XUYH   ' %    6HSWHPEHU       
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§  ,I DQ DGGLWLRQDO IOLJKW V   DV DGGHG WR DQ H[LVWLQJ PDUNHW  WKHQ SDVVHQJHUV  HUH UHGLVWULEXWHG DFURVV DOO IOLJKWV  
LQ WKDW DLUOLQH PDUNHW FRPELQDWLRQ   )OLJKWV DGGHG WR WKH '')6  HUH PDWFKHG  LWK QH  IOLJKW DUULYDOV GHSDUWXUHV  
DQG  HUH EDVHG RQ W SLFDO DLUFUDIW WXUQDURXQG WLPHV IRU WKH VSHFLILF DLUOLQH DQG IOHHW W SHV VHUYLQJ WKH $LUSRUW    
,I DSSOLFDEOH  QH  IOLJKWV  HUH DVVXPHG WR UHWXUQ WR WKHLU RULJLQV GHVWLQDWLRQV UDWKHU WKDQ  IOR LQJ WKURXJK  WR  
RWKHU RULJLQV DQG GHVWLQDWLRQV   $UULYDO DQG GHSDUWXUH WLPHV IRU QH  IOLJKWV WR H[LVWLQJ PDUNHWV  HUH HVWDEOLVKHG  
FRQVLGHULQJ IOLJKW WLPHV FXUUHQWO  VFKHGXOHG E  WKH VSHFLILF DLUOLQH  HVWLPDWHV RI WLPHV DLUOLQH WUDYHOHUV  RXOG  
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APPENDIX C 

Consultation – Support Documents 

C.1 | TECHNICAL ADVISORY COMMITTEE MEMBERS FOR THE NOISE EXPOSURE MAP 
UPDATE 

C.2 | TECHNICAL ADVISORY COMMITTEE MEETING #1 PRESENTATION 

C.3 | TECHNICAL ADVISORY COMMITTEE MEETING #2 PRESENTATION 



 

  

   

 

 

 

  

APPENDIX C.1 

Technical Advisory Committee Members 

for the Noise Exposure Map Update 



C.1 

LIHUE AIRPORT JUNE 2022 

APPENDIX C CONSULTATION – 
SUPPORT DOCUMENTS 

TECHNICAL ADVISORY COMMITTEE MEMBERS FOR THE 
NOISE EXPOSURE MAP UPDATE 

TABLE C .1-1 TECHNICAL ADVISORY COMMITTEE MEMBERS FOR THE NOISE EXPOSURE MAP UPDATE 
NAME TITLE REPRESENTING ¹ 

    

  

     

    
  

       
    

            
    

      
     

       
       

     
      

      
      

      
         

        
        

      
        

          
      

      
         

      
         

     
     

      
    
       

    
     

    
   

     
   

     
                  

         

 
               

             
            

       
    

  
   

Brian Schatz US Senator US Senate 
Mazie Hirono US Senator US Senate 
Kai Kahele District 2 US Representative US Congress 
Harold Taira Port Director US Department of Agriculture 
Dee Morikawa District 16 State Representative State of Hawaii 
James Tokioka District 15 State Representative State of Hawaii 
Nadine K. Nakamura District 14 State Representative State of Hawaii 
Ronald D. Kouchi President, Hawaii State Senate State of Hawaii 
Roth Puahala Assistant to Senator Ronald D. Kouchi State of Hawaii 
Wesley T. Matsunaga District Land Agent Department of Land and Natural Resources 
Arryl Kaneshiro Council Chair County of Kauai 
Don Kakuda Unknown County of Kauai, Wastewater Division 
Jason Kagimoto Unknown County of Kauai, Public Works Department 
Kaaina Hull Director County of Kauai, Planning Department 
Lea Kaiaokamalie Senior Planner and Geographic Information System Analyst County of Kauai, Planning Department 
Mark Perriello President/CEO Kauai Chamber of Commerce 
Gordon Wong Program Manager Federal Aviation Administration 
Kimberly Evans Community Planner Federal Aviation Administration 
Rod Kitchel Air Traffic Manager Lihue Federal Contract Tower, Hawaii 
Amy St. Pierre Manager Lihue Federal Contract Tower, Hawaii 
Sue Kanoho Executive Director Kauai Visitors Bureau 
Bonita A. Saffold Real Estate Agent FedEx Express 
Dale Nelson Unknown FedEx Feeder Ops – Corporate Air 
Tony Ind Unknown FedEx 
James Mertens Duty Manager Airlines Committee of Hawaii/AvAirPros 
Dee Miranda Unknown Airborne Aviation Hawaii 
Kiku Kobo Unknown Airborne Aviation Hawaii 
Ingrid Wehner Operations Manager Aloha Helicopters 
Linda Bukoski Unknown Island Helicopters 
Casey Riemer Manager Jack Harter Helicopters 
Chantelle Carverio Unknown Mauna Loa Helicopters 
Kyle Jacobson Unknown Safari Helicopters 
Dennis Fujimoto  General Public The Garden Island 
Jan TenBruggencate General Public Island Strategy 

NOTE: 
1 Title 14 Code of Federal Regulations Part 150 requires consultation with states, and public agencies and planning agencies whose area, or any portion of whose 

area, of jurisdiction is within the day-night average sound level (DNL) 65 A-weighted decibels (dBA) contour depicted on the Noise Exposure Map (NEM), Federal 
Aviation Administration (FAA) regional officials, and other federal officials having local responsibility for land uses depicted on the map. The airport proprietor 
shall identify each public agency and planning agency whose jurisdiction or responsibility is either wholly or partially within the DNL 65 dBA boundary and 
supporting documentation shall identify their geographic areas of jurisdiction. The planning agencies highlighted in gray in this table have jurisdiction, and their 
boundaries are depicted on the NEMs. 

SOURCE: Ricondo & Associates, Inc., November 2021. 
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APPENDIX C.2 

Technical Advisory Committee Meeting #1 

Presentation 



 
   

 

Lihue Airport Noise Exposure Map Update
Technical Advisory Committee Meeting #1 
October 25, 2021 



   

  

 

   

Welcome 
 DOT-A Welcome and Consultant Team introduction 

 Online Participants Roll Call by Consultant Team 

 COVID-19 Pandemic impacts 

 Relationship to the Master Plan Study 

Technical Advisory Committee #1 for the Lihue Airport Noise Exposure Map Update| October 25, 2021 2 



    
   

  

  
     

  

   

Project Team 
 State of Hawaii Department of Transportation – Airports Division (DOT-A) 

• Sponsor of the Part 150 Noise Exposure Map (NEM) Update Study 
• State Project Manager: Mr. Raymond Severn 

 Consultant Team 
• Ricondo & Associates, Inc. leading the Part 150 NEM Update Study 
• 30+ years of airport planning and operations and aircraft noise analysis 
experience 
• Project Principal: Mr. John Williams 

Technical Advisory Committee #1 for the Lihue Airport Noise Exposure Map Update| October 25, 2021 3 



 
  

 

 
  

   

    
    

    

      
 

 

   

 

     
     

    

 

Zoom Protocol 
 Welcome 

1. At the bottom of the screen in Zoom, click on the “Participants” icon. 

• Update your Name 
1. First and Last 2. A list of participants will appear on the right-hand side of the Zoom room. Hover over your name 

and click the “More” button. Name 
2. Abbreviated 

3. Click the “Rename” option Organization 
Name 

3. Ex: Raymond 4. Enter your name beginning with the name of your organization in the “Enter a new screen 
name” field. If available on the screen, make sure to uncheck “Remember my name for future Severn - DOT-A meetings” if you wish not to carry the changes forward for future Zoom meetings. 

• Names to be used to 
identify Technical Advisory 
Members 

Note: some users may have a different version of Zoom with different locations of 
commands, but the participant symbology should be the same. 
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Zoom Protocol 
 Commenting 

• All participants will be muted by the moderator 
• Moderator will call on participants who: 

1. Raise hand physically (if video is on) 
2. Raise hand virtually (hand feature) 
Hand feature: then select “Reactions” icon 

Select “Raise Hand” button 

3. Comment in chat 
4. Send an email to uyvan@ricondo.com (if none of these 

features work and you are a committee member with a 
question or comment) 

Technical Advisory Committee #1 for the Lihue Airport Noise Exposure Map Update| October 25, 2021 5 
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Agenda 
1. Title 14 CFR Part 150 Overview 
2. Roles in NEM Update 
3. Understanding Noise and Sound Level Metrics 
4. Operations Forecast and Study Years 
5. Noise Modeling Methodology and Inputs 
6. Land Use Compatibility 
7. Public Involvement Plan 
8. Next Steps 
9. Q&A Session 
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Objectives of TAC Meeting 
1. Understand Title 14 CFR Part 150 process 

2. Confirm application of Master Plan forecast is appropriate 

3. Confirm the study years are appropriate 

4. Understand aircraft noise methodology 

5. Confirm the 2019 operations reasonably reflect existing average annual day 
conditions 

6. Understand the 2027 forecast average annual day operation conditions 

7. Confirm land use data and compatibility guidelines 

8. Understand planned public review and input program 

Technical Advisory Committee #1 for the Lihue Airport Noise Exposure Map Update| October 25, 2021 7 



 

   

Title 14 Code of Federal Regulations 
(CFR) Part 150 Overview 
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Title 14 CFR Part 150 Overview 
 Sets forth the regulations and guidelines for airport sponsors to undertake 

noise compatibility planning 

 Establishes the methodology for preparing aircraft noise exposure maps 
and developing aircraft noise and land use compatibility programs 

 14 CFR Part 150 studies are voluntary and must abide by 14 CFR Part 
150 guidelines to be accepted by FAA 

Technical Advisory Committee #1 for the Lihue Airport Noise Exposure Map Update| October 25, 2021 9 



  
    

       

       
   

  

      

       
    

 

   

Title 14 CFR Part 150 Overview – History 
 Promulgated by the FAA pursuant to the Aviation Safety and Noise 

Abatement Act (ASNA) of 1979, Public Law 96-193 

 In 1981, an Interim Rule on Federal Aviation Regulations (FAR) Part 150, 
Airport Noise Compatibility Planning was issued 

 FAR Part 150 finalized in 1985 

 Recodified as Title 14 Code of Federal Regulations (CFR) Part 150 

 Part 150 studies must adhere to 14 CFR Part 150 guidelines for noise 
exposure maps to be accepted, and noise compatibility programs to be 
approved by FAA 
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Title 14 CFR Part 150 Overview – Parts 
 A Title 14 CFR Part 150 Study identifies and evaluates two components – 

existing and future: 
• aircraft noise 
• land use 

 Consists of two distinct but complementary portions: 
• Noise Exposure Maps (NEM) 
• Noise Compatibility Program (NCP) 

 The Lihue Airport Title 14 CFR Part 150 NEM Update: 
• Will update existing and future aircraft noise and 
• Will reflect existing and future land use conditions 
• Will not update the Noise Compatibility Program 
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Title 14 CFR 150 Overview - Terminology 
Aircraft Noise Contour (contour): 
Lines connecting points of equal 
noise exposure level 

SOURCE: Ricondo & Associates, Inc., Lihue Airport Runway 3-21 Runway Safety Area Improvements Final Environmental Assessment, March 2018. 
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Title 14 CFR 150 Overview - Terminology 
Noise Exposure Map (NEM) - Provides information on the existing and future 
expected areas exposed to various levels of aircraft noise around an airport. 

SOURCE: Hawaii Department of Transportation - Airports Division, Hilo International Airport: FAR Part 150 Noise Exposure Map Update, April 2013. 
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Title 14 CFR 150 Overview – NEM Update 
 Determine existing and future noise conditions in the vicinity of the Airport due to 

changes since previous FAA-accepted NEM in: 
• Operations 
• Aircraft used by operators 
• Airfield (i.e., LIH Runway 3-21 runway safety area improvements) 
• Incompatible land use 

 Method: 
• Conduct an update to the Noise Exposure Maps (NEMs) for existing and future 

conditions 
• Consult stakeholders and provide general public opportunity to comment on 

update 
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Title 14 CFR Part 150 Overview – NEM Process 

Technical Advisory Committee 
and Public Meetings 

Aviation Noise 
Develop Existing 

and Future 
Condition Noise 

Contours 

Flight Operations 
and Tracking 

Noise Modeling 

Airport 
Operations 

Population 
Data 

Noise Exposure 
Estimate Land Use 
Effects of Existing 

and Future 
Condition Noise 

Contours 

Land Use 

Population 

Noise Sensitive 
Facilities/Historic 

Properties 

Technical Advisory Committee 
and Public Meetings 

Aircraft Fleet 
Mix 

Flight 
Procedures 

Project Initiation 
- Develop Study 

Design 

Inventory 
Develop Study 

Database 
Base Mapping 

NEM 
Submittal 
to FAA 

NEM 
Acceptance 

by FAA 

Local Zoning 

Local Land 
Use 

SOURCE: Ricondo & Associates, Inc., October 2021. 
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Title 14 CFR Part 150 Overview – Regulatory 
Framework 
 Federal law establishes aircraft noise standards, operating rules, compatibility 

planning process, and limitations on the airport owner’s capability to restrict aircraft 
operations. 

 State law establishes compatibility planning guidelines and noise standards except 
for aircraft. 

 Local noise ordinances establishes noise standards and compatible land use 
planning except for aircraft. 

SOURCE: 
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Title 14 CFR Part 150 Overview – 
Who Can Regulate Airport Noise? 
 Federal Aviation Administration (FAA): 

• Controls aircraft in flight 
• Regulates aircraft noise at its source (i.e., aircraft engines) 
• Grants aircraft and pilot certification 

 State of Hawaii Department of Transportation – Airports Division (DOT-A) : 
• Does not have authority to restrict aircraft operations 
• Manages capital improvement projects and infrastructure 
• Has the authority to adopt local land use guidelines with limitations 
 Local Government: 

• Does not have authority to restrict aircraft operations 
• Enforces compatible land use through zoning 
• Mandates use of sound-insulating building materials 
• Implements real estate disclosure 

*Federal law preempts state and local regulations. 
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Title 14 CFR Part 150 Overview – Schedule 

Inventory 
3rd Quarter 2020 

Operations 
Analysis 

3rd Quarter 2021 

Noise Modeling 
4th Quarter 2021 

Draft NEM Report 
for Public Review 
4th Quarter 2021 

Submit NEM 
Report to FAA 

1st Quarter 2022 

FAA 
Acceptance 

of NEM 

TAC 
Meeting #1 

Public 
Information 
Meeting #1 

TAC 
Meeting #2 

Public 
Information 
Meeting #2 

Public Review and 
Comment Period 

SOURCE: Ricondo & Associates, Inc., October 2021. 

Technical Advisory Committee #1 for the Lihue Airport Noise Exposure Map Update| October 25, 2021 18 



 

   

Roles in NEM Update 
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Roles 
 FAA 

• Approve any customization to aircraft noise model input 
• Approve operations forecast 
• Review and accept the NEM 

 DOT-A  
• Sponsor the NEM Update 
• Certify accuracy of the NEM 
• Coordinate with agencies and interested parties 

 Consultant Team 
• Conduct NEM analysis and prepare documentation 
• Support consultation and public information outreach 
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Roles (continued) 
 TAC 

• Provide input and insight on technical issues associated with certain aspects of 
aviation, airport operations, and land use 

 Public 
• Review and comment on NEM methodology, existing and forecast airport specific 

aircraft operations, and aircraft noise concerns 
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Understanding Noise and Sound Level 
Metrics 
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Understanding Noise and Sound Level Metrics 
 As required by FAA, airport noise assessments are based on annual Day-

Night Average Sound Level (DNL) noise metric 

 DNL is expressed in A-weighted decibels (dBA) – focuses on the sound 
frequencies that are detectible by the human ear 

 DNL represents the cumulative effects of all aircraft operations occurring 
during an average 24-hour period 

 Calculated based on an “annual average day” derived from aircraft 
operations data for an entire calendar year 

 In the calculation of DNL, noise events occurring during the nighttime 
hours (10:00 p.m. to 7:00 a.m.) are increased by a 10-decibel weighting to 
represent the increased sensitivity of people to noise that occurs at night 

Nighttime Penalty Effect: 
1 nighttime operation is equivalent to 10 daytime operations 
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Understanding Noise and Sound Level Metrics 
 Maximum Sound Level (Lmax) and Sound Exposure Level (SEL) 

SOURCE: Brown-Buntin Associates, November 2008 
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Understanding Noise and Sound Level Metrics 
 Lmax, SEL and Average Sound Level (Leq) 

SOURCE: Airport Cooperative Research Program (ACRP), ACRP Report 15: Aircraft Noise: A Toolkit for Managing Community Expectations (Figure 6-2, p. 115), 2009; Ricondo & Associates, Inc., October 2021 
(updated figure 6-2). 
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Understanding Noise and Sound Level Metrics 
 Day-Night Average Sound Level (DNL) 

SOURCE: Ricondo & Associates, Inc., October 2021. 
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Operations Forecast and Study Years 
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Operations Forecast – Summary 
 Based on the Master Plan Update forecast analysis, which was approved 

by the FAA on September 30, 2020 

 Based on 2018 annual aircraft operations and forecast trends prior to 
COVID-19 Pandemic 

 Applied to develop the aircraft activity levels for the future year NEM that 
represents “at least 5 years” from the year when the NEM Update report is 
submitted to FAA 

SOURCE: Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020 
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Operations Forecast – COVID-19 Pandemic 
 Considered uncertainties related to the severity and duration of impact 

remain 

 Compared to the 2020 FAA Terminal Area Forecast (TAF) 
• Focus on forecasting the near-term recovery back to 2019 activity 
• Return to 2019 levels in 2025 – a 13.3% compound annual growth rate 
• Master Plan forecast 2027 levels forecast for 2031 in TAF 
• Variance between Master Plan forecast and 2020 TAF less than 10% 

after recovery to 2019 levels 

 Master Plan forecast 2027 levels represent activity levels “at least five 
years” from expected NEM Update Report submittal to FAA 

SOURCE: Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020. 
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Year 

Historic 2020 TAF Master Plan Update Forecast 

NOTE: TAF – Terminal Area Forecast; CAGR – Compound Annual Growth Rate; TAF operations based on federal fiscal year (October to September) 
SOURCES: Federal Aviation Administration, 2019 Terminal Area Forecast, February 2020 (historic Federal fiscal year operations); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – 
Aviation Activity Forecasts, Lihue Airport, March 2020 (Master Plan Update forecast operations, compound annual growth rates and TAF variance to Master Plan forecast from 2025 to 2038). 
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Study Years 
 2019 

• Operations have temporarily dropped due to COVID-19 pandemic 
• High short-term growth rate to return to 2019 levels - faster than normal growth 

rates 
• 2020 to 2025 Master Plan forecast CAGR: 0.8% 
• 2020 to 2025 2020 TAF CAGR: 13.3% 

• 2020 and 2021 are within recovery period and does not represent a reasonable 
representation of existing conditions 

• Recovery to 2019 operations levels expected to occur within the five-year 
planning horizon 

• 2019 selected as reasonable representation of existing conditions after recovery 
from COVID-19 pandemic impacts 

 2027 
• Master Plan 2027 forecast levels could be reached between 2027 and 2031 
• Forecast operations “at least five years” from submittal of NEM Update to FAA 
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Forecast – Operations Counts 
 Annual Aircraft Itinerant Operations - operations that land at an airport, 

arriving from outside the airport area, or departs an airport and leaves the 
airport area 

USER CATEGORY DEFINITION 2019 ACTUAL1 

Air Carrier 
An aircraft with seating capacity of more than 60 seats or a 
maximum payload capacity of more than 18,000 pounds 27,246 
carrying passengers or cargo for hire or compensation. 

2027 FORECAST2 

33,919 

An aircraft designed to have a maximum seating capacity of 
60 seats or less or a maximum payload capacity of 18,000 77,982 Air Taxi 86,246 pounds or less carrying passengers or cargo for hire or 
compensation. 

General Aviation All civil aircraft, except those classified as air carriers or air 
taxis. 5,868 6,436 

Military All classes of military takeoffs and landings at FAA and FTC 
facilities. 

1,677 1,797 

Total 112,773 128,398 

NOTES: 
1 Represents historical annual operations for the calendar year. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: Federal Aviation Administration, https://aspm.faa.gov/aspmhelp/index/Glossary.html, (accessed October 7, 2021); Ricondo & Associates, Inc., Lihue Master Plan  and Noise Exposure Update - Aviation Activity 
Forecasts, March 2020. 
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Forecast – Operations Counts (continued) 

 Annual Aircraft Local Operations - operations that remain in the local traffic 
pattern 

USER CATEGORY 2019 ACTUAL1 2027 FORECAST2 

General Aviation 13,572 16,558 

Military 

Total 14,060 16,979 

421 488 

 

   

       

       
       

       
 

  

       
       

       
 

NOTES: 
1 Represents historical annual operations for the calendar year. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: Federal Aviation Administration, https://aspm.faa.gov/aspmhelp/index/Glossary.html, (accessed October 7, 2021); Ricondo & Associates, Inc., Lihue Master Plan  and Noise Exposure Update - Aviation Activity 
Forecasts, March 2020. 

 Annual Total Operations 
2019 ACTUAL1 2027 FORECAST2 

126,833 145,377 

NOTES: 
1 Represents historical annual operations for the calendar year. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: Federal Aviation Administration, https://aspm.faa.gov/aspmhelp/index/Glossary.html, (accessed October 7, 2021); Ricondo & Associates, Inc., Lihue Master Plan  and Noise Exposure Update - Aviation Activity 
Forecasts, March 2020. 
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Noise Modeling Methodology and Inputs 
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Noise Model Methodology – Overview 

 Aircraft noise modeling allows: 
• Calculation of aircraft noise exposure at any location 
• Illustration of annual average aircraft noise exposure 
• Forecast of future aircraft noise exposure 
• Evaluation of changes in noise impacts due to changes in runway configuration 

or use 
• Evaluation of changes in aircraft fleet mix and/or number of operations 
• Assessment of operational procedures 

 Aviation Environmental Design Tool (AEDT) 
replaced the Integrated Noise Model (INM) when 
it was released in 2015. The current version, 
AEDT 3d, is being used for this 14 CFR Part 150 
NEM Update study. 

SOURCE: Federal Aviation Administration, Aviation Environmental Design Tool (AEDT): Version 3d Technical Manual, March 2021. 
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Noise Model Methodology – How it Works 

SOURCE: Federal Aviation Administration 
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Noise Model Methodology - Inputs 

 Inputs affecting the size of the contour include: 
• Operation Levels – User input 
• Aircraft Fleet Mix – User input based on AEDT aircraft database 
• Time of Day Distribution – User input 
• Aircraft Performance Characteristics – AEDT or FAA-approved user defined 
data 

 Inputs affecting the shape of the contour/distribution of noise exposure include: 
• Runway Use – User input 
• Flight Track Locations and Use – User input 
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Average Annual Itinerant Operations & Time of Day 
 Itinerant – operations that land at an airport, arriving from outside 

the airport area, or departs an airport and leaves the airport area 
 Existing – 2019 (DRAFT) 

ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 4 NIGHT 5 TOTAL DAY 4 NIGHT 5 TOTAL TOTAL 
Heavy Jet 1 3.24 0.09 3.34 2.78 0.56 3.34 6.67 

Large and Small Jets 2 3 35.07 9.06 44.14 35.27 8.87 44.14 88.27 
Piston/Turboprop 13.63 5.86 19.49 13.70 5.80 19.49 38.99 

Military 1.72 0.57 2.29 1.97 0.32 2.29 4.59 
Helicopter 82.73 2.50 85.22 82.73 2.50 85.22 170.45 

TOTAL ITINERANT OPERATIONS 6 136.39 18.09 154.48 136.44 18.04 154.48 308.97 

 Future – 2027 (DRAFT) 
ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 4 NIGHT 5 TOTAL DAY 4 NIGHT 5 TOTAL TOTAL 
Heavy Jet 1 1.86 0.14 2.00 1.63 0.37 2.00 4.00 

Large and Small Jets 2 3 44.32 11.33 55.65 44.68 10.98 55.66 111.31 
Piston/Turboprop 15.34 7.27 22.61 15.41 7.20 22.61 45.22 

Military 1.85 0.62 2.46 2.12 0.34 2.46 4.92 
Helicopter 90.43 2.73 93.16 90.43 2.73 93.16 186.32 

TOTAL ITINERANT OPERATIONS 153.79 22.10 175.88 154.26 21.63 175.89 351.78 

  

   

      
   

 

 
 

  

 

 
     

   

 

 
 

 

       
         

             
             

     

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Itinerant Operations & Time of Day 
 Existing – 2019 DRAFT 

Time of Day Percentage by Aircraft Category and Percentage Share of Average Annual 
Operation Type Day (AAD) Operations 

Heavy Jet¹ Large and Small Jets ² ³ Piston/Turboprop Military Helicopter 2% Heavy Jet¹ 
100% 

Large and Small 
Jets ² 90% 

Piston/Turboprop ³ 80% 

Military 70% 

60% 
Helicopter 

50% 

40% 

30% 

20% 

10% 

88% 

12% 

Day ⁴ 

Night ⁵ 0% 

55% 

Annual/AAD 

29% 

13% 

1% 

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Itinerant Operations & Time of Day 
 Future – 2027 DRAFT 
Percentage Share of Average Annual 

Day (AAD) Operations 
Time of Day Percentage by Aircraft Category and

Operation Type 
1% Heavy Jet¹ Heavy Jet¹ Large and Small Jets ² ³ Piston/Turboprop Military Helicopter 

53% 

100% Large and Small Jets 
² 

90% 
Piston/Turboprop ³ 

80% 
Military 

70% 

Helicopter 60% 

50% 

40% Annual/AAD 

88% 

12% 30% 

Day ⁴ 20% 

Night ⁵ 10% 

0% 

32% 

13% 

1% 

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Local – operations that remain in the local traffic pattern 
 Existing – 2019 (DRAFT) 

ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 3 NIGHT 4 TOTAL DAY 3 NIGHT 4 TOTAL TOTAL 
General Aviation Jet 1 1.46 0.76 2.22 1.46 2.22 4.45 

Piston/Turboprop 2.58 7.34 4.76 7.34 14.68 
Military 2 0.50 0.00 0.50 0.50 0.50 1.00 

Helicopter 9.18 18.37 
TOTAL LOCAL OPERATIONS 5 15.64 3.61 19.25 15.64 3.61 19.25 38.50 

 Future – 2027 (DRAFT) 
ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 3 NIGHT 4 TOTAL DAY 3 NIGHT 4 TOTAL TOTAL 
General Aviation Jet 1 1.82 0.96 2.77 1.82 0.96 2.77 5.54 

Piston/Turboprop 5.74 3.11 8.86 5.74 3.11 8.86 17.71 
Military 2 0.58 0.00 0.58 0.58 0.00 0.58 1.15 

Helicopter 10.73 0.32 11.06 10.73 0.32 11.06 22.11 
TOTAL LOCAL OPERATIONS 5 18.86 4.39 23.26 18.86 4.39 23.26 46.52 

0.27 8.92 9.19 0.27 8.92 
0.00 
2.58 4.76 
0.76 

     

   

             
             

     

    
   

 
 

 

 

 

      

    
   

 
 

  

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Existing – 2019 (DRAFT) 

Percentage Share of Average Annual Time of Day Percentage by Aircraft Category and 

11% 

38%

48% 

Day (AAD) Operations Operation Type 
General Aviation Jet ¹ Piston/Turboprop Military ² Helicopter 

100% General Aviation Jet ¹ 

90% Piston/Turboprop 

Military ² 80% 

Helicopter 70% 

60% 

3% 50% 
Annual/AAD 

81% 

19% 

40% 

30% 

20% 
Day ³ 

10% Night ⁴ 

0% 

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Future – 2027 (DRAFT) 

Percentage Share of Average Annual Time of Day Percentage by Aircraft Category and 
Day (AAD) Operations Operation Type 

12% 

38% 

2% 

48% 

General Aviation Jet ¹ Piston/Turboprop Military ² Helicopter 
General Aviation Jet ¹ 

100% 
Piston/Turboprop 

90% Military ² 
80% Helicopter 

70% 

60% 

50% 

81%

19% 

Annual/AAD 
40% 

30% 

20% Day ³ 

Night ⁴ 10% 

0% 

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Noise Model Methodology – Stage Length 
 Departure flight distance from airport to destination 

Example: Stage Length Comparison for Boeing 717-200 
STAGE LENGTH CATEGORIES 

CATEGORY STAGE LENGTH 
(NAUTICAL MILES) 

1 0 – 500 
2 500 – 1,000 
3 1,000 – 1,500 
4 1,500 – 2,500 
5 2,500 – 3,500 
6 3,500 – 4,500 
7 4,500 – 5,500 
8 5,500 – 6,500 
9 6,500 + 
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tit
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l (
ft)

 

12000 

10000 

8000 
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4000 

2000 

0 

Stage 1 Stage 5 

0 5 10 15 20 
Cumulative Ground Track Distance (nm) 

 Composite Stage Length Distribution for Commercial Aircraft 
STAGE LENGTH 

YEAR 1 2 3 4 5 TOTAL 
EXISTING - 2019 63.32% 0.00% 0.00% 33.53% 3.15% 100.00% 
FUTURE - 2027 59.25% 0.00% 0.00% 37.42% 3.33% 100.00% 
SOURCES: Federal Aviation Administration, Aviation Environmental Design Tool (AEDT): Version 3d Technical Manual, March 2021 (stage length categories); Ricondo & Associates, Inc., December 2016. (runway use 
percentage for local operations); Diio Mi, October 2021 (ATCT operation counts from FAA’s OPSNET and Innovata schedule); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update: Aviation 
Activity Forecasts, March 2021; Ricondo & Associates, Inc., October 2021 (stage length comparison for Boeing 717-200). 
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Noise Model Methodology – Runway Use 
Itinerant Operations 
2019 & 2027 

Day: 1.0% 
Night: 1.0% 

Day: 2.1% 
Night: 2.1% 

Day: 9.9% 
Night: 9.9% 

Day: 89.9% 
Night: 89.9% 

LEGEND 

Arrivals 

Departures 

NOTES: 
1 Daytime = 7:00 a.m. to 9:59 p.m. 
2 Nighttime = 10:00 p.m. to 6:59 a.m. 

NORTH 3. Totals do not add  up due to rounding 

SOURCES: Woolpert, August 2019 (aerial imagery); State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, August 15, 
2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative - LIH Runway 3-21 RSA, December 2016; Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Runway Use 
Local Operations 
2019 & 2027 

LEGEND 

Arrivals 

Departures 

NORTH 

Day: 6.2% 
Night: 0% 

Day: 0.9% 
Night: 0% 

Day: 0.9% 
Night: 0% 

Day: 6.2% 
Night: 0% 

   

   

                   
              

 
 

  
  

  

NOTES: 
1 Daytime = 7:00 a.m. to 9:59 p.m. 
2 Nighttime = 10:00 p.m. to 6:59 a.m. 
3. Totals do not add  up due to rounding 

SOURCES: Woolpert, August 2019 (aerial imagery); State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, August 15, 
2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative - LIH Runway 3-21 RSA, December 2016; Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Helipad Use 
 Three helipads 

 Modeled as one 
helipad 

LEGEND 

Primary Arrivals 

Primary Departures 

Helipad 
Locations 

NORTH 

   

   

       

 

 

SOURCES: Woolpert, August 2019 (aerial imagery); Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Flight Tracks 
Generalized Fixed-Wing 

Arrivals Departures 

LEGEND 

NORTH 

  

   

                  
       

 

  

Existing Runways 

Modeled Arrival Aircraft Flight Tracks 

Modeled Departure Aircraft Flight Tracks 

SOURCES: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, Open Street Map Contributors, and the GIS User 
Community, September 2021 (basemap); Ricondo & Associates, Inc., October 2021 (modeled flight tracks). 
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Noise Model Methodology – Flight Tracks 
Generalized Fixed-Wing/Military 

Touch-and-Go NORTH 

  

   

                  
       

 

  

Fixed Wing Touch-and Go Pattern 

Military Touch-and Go Pattern 

LEGEND 

Existing Runways 

Modeled Military Touch-and-Go Flight Tracks 

Modeled Fixed-Wing Touch-and-Go Pattern 

SOURCES: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, Open Street Map Contributors, and the GIS User 
Community, September 2021 (basemap); Ricondo & Associates, Inc., October 2021 (modeled flight tracks). 
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Noise Model Methodology – Flight Tracks 
Generalized Helicopter 

  

   

                  
       

 

  

   

  

 

NORTH 

Arrivals and Departures 

Helicopters Approach: 800 to 1,000 feet 
(AGL) 

NOTE: AGL – Above Ground Level 

LEGEND 
Existing Helipads 

Existing Runways 

Modeled Helicopter Arrival Aircraft Flight Tracks 

Modeled Helicopter Departure Aircraft Flight Tracks 

SOURCES: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, Open Street Map Contributors, and the GIS User 
Community, September 2021 (basemap); Ricondo & Associates, Inc., October 2021 (modeled flight tracks). 
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Noise Model Methodology – Flight Tracks 
Generalized Helicopter 

Touch-and-Go NORTH 

  

   

                  
       

 

LEGEND 

Existing Helipads 

Existing Runways 

Modeled Helicopter Touch-and-Go Pattern 

SOURCES: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, Open Street Map Contributors, and the GIS User 
Community, September 2021 (basemap); Ricondo & Associates, Inc., October 2021 (modeled flight tracks). 
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Land Use Compatibility 
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Land Use Compatibility – FAA 

Y 

N (#) 
N 

Y or ## 

Compatible without restrictions 

Generally compatible with NLR measures 

Not compatible, but if allowed NLR measures required 

Not compatible and should be prohibited 

NLR: Noise Level Reduction 

LEGEND 
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Land Use Compatibility – State of Hawaii 
YEARLY DAY-NIGHT NOISE LEVEL (DNL) IN DECIBLES 

LAND USE 
BELOW 

60 60-65 65-70 70-75 75-80 80-85 

Residential 
Low density residential, resorts, and hotels (outdoor 
facility) 

Y(1) N(2) N N N N 

Low density apartment with moderate outdoor use Y N(2) N N N N 
High density apartment with limited outdoor use Y N(2) N(2) N N N 
Transient lodgings with limited outdoor use Y N(2) N(2) N N N 
Public Use 
Schools, day-care centers, libraries, and churches Y N(3) N(3) N(3) N N 
Hospitals, nursing homes, clinics, and health facilities Y Y(4) Y(4) Y(4) N N 
Indoor auditoriums and concert halls Y(3) Y(3) N N N N 
Governmental services and office buildings serving the 
general public 

Y Y Y(4) Y(4) N N 

Transportation and parking Y Y Y(4) Y(4) Y(4) Y(4) 
Commercial Use and Government Use 
Offices – government, business ,and professional Y Y Y(4) Y(4) N N 
Wholesale and retail--building materials, hardware, and 
heavy equipment 

Y Y Y(4) Y(4) Y(4) Y(4) 

Airport businesses – car rental, tours, lei stands, ticket 
offices, etc. 

Y Y Y(4) Y(4) N N 

Retail, restaurants, shopping centers, financial 
institutions, etc. 

Y Y Y(4) Y(4) N N 

Power plants, sewage treatment plants, and base yards Y Y Y(4) Y(4) Y(4) N 
Studios without outdoor sets, broadcasting, production 
facilities, etc. 

Y(3) Y(3) N N N N 

Manufacturing, Production, and Storage 
Manufacturing, general Y Y Y(4) Y(4) Y(4) N 
Photographic and optical Y Y Y(4) Y(4) N N 
Agriculture (except livestock) and forestry Y Y(5) Y(5) Y(5) Y(5) Y(5) 
Livestock farming and breeding Y Y(5) Y(5) 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(6) Y(6) N N N 
Outdoor music shells, amphitheaters Y(6) N N N N N 
Nature exhibits and zoos, neighborhood parks Y Y N N N N 
Amusements, beach parks, active playgrounds, etc. Y Y Y Y N N 
Public golf courses, riding stables, cemeteries, 
gardens, etc. 

Y N N N N N 

Professional/resort sport facilities, locations of media 
events, etc. 

Y(6) N N N N N 

Extensive natural wildlife and recreation areas Y(6) N N N N N 

LEGEND 

N (#) 

Y 

Y or ## 

N 

Compatible without restrictions 

Generally compatible with NLR measures 

Not compatible, but if allowed NLR measures required 

Not compatible and should be prohibited 

NOTES: 
Y – yes, land use and related structures are compatible without restrictions. 
N – no, land use and related structures are not compatible and should be prohibited. 
(1) A noise level 60 DNL does not eliminate all risks of adverse noise impacts from 

aircraft noise. However, the 60 DNL planning level has been selected by the Hawaii 
State Department of Transportation – Airports Division as an appropriate 
compromise between the minimal risk level of 55 DNL and significant risk level of 65 
DNL. 

(2) Where the community determines that these uses must be allowed, Noise Level 
Reduction (NLR) measures to achieve interior levels of 45 DNL or less should be 
incorporated into building codes and be considered in individual approvals. Normal 
local construction employing natural ventilation can be expected to provide an 
average NLR, and will not eliminate outdoor noise problems. 

(3) Because of the DNL noise descriptor system represents a 24-hour average of 
individual aircraft noise events, each of which can be unique in respect to amplitude, 
duration, and tonal content, the NLR requirements should be evaluated for the 
specific land use, interior acoustical requirements, and properties of the aircraft noise 
events. NLR requirements should not be based solely upon the exterior DNL 
exposure level. 

(4) Measures to achieve required NLR 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) Residential buildings require NLR. Residential buildings should not be located 
where noise is greater than 65 DNL. 

(6) Impact of amplitude, duration, frequency, and tonal content of aircraft noise events 
should be evaluated. 

Numbers in parentheses refer to notes SOURCE: State of Hawaii Department of Transportation - Airports Division, Hilo 
International Airport FAR Part 150 Noise Exposure Map Update, April 2013. 
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Land Use Compatibility – FAA vs. State of Hawaii 
 Hawaii guidelines developed due to the outdoor life-style of the people 

and that majority of residences are naturally ventilated 

 Considers land uses below DNL 60 dBA as compatible 

 Utilizes DNL 55 dBA for the required buyer notification boundary 

State Land Use Compatibility Table Changes to FAA Table 

1 

2 

TABLE SET UP TABLE FOOTNOTES 
Community determines residential uses to achieve NLR 

Criteria of yearly DNL ranges are below DNL 60 TO DNL interior levels of DNL 45. Normal local construction can 
85 in lieu of below DNL 65 to Over DNL 85. be expected to provide an average NLR of approximately 

9 dBA. 
NLR requirements should be evaluated and not be based 

Residential land use category is delineated into low solely upon the exterior DNL exposure level for schools, 
density and high density. indoor auditoriums, concert halls, studios without outdoor 

sets, broadcasting, and production facilities. 
No indication of dBA measurement to achieve required Additional land use categories included under recreation: NLR for the design and construction of buildings where professional/resort sport facilities, locations of media 3 the public is received, office areas, noise sensitive areas, events, extensive natural wildlife, and recreation areas or where the normal noise level is low. 

NOTE: NLR – Noise Level Reduction 
SOURCE: State of Hawaii Department of Transportation - Airports Division, Lihue Airport Noise Compatibility Program: Volume 1-Noise Exposure Map Report, May 1989. 
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Existing Land Use Map 
NORTH 

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); SSFM International, Inc., Kauai General Plan, 2018 (land use boundaries); State of Hawaii Department of 
Transportation – Airports Division, Lihue Airport Plan, October 2020 (existing and future airport property boundaries, and future easements); County of Kauai, https://kauai.gov/Government/Departments-Agencies/Public-
Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (accessed May 19, 2021); Wilson Okamoto Corporation and State of Hawaii DOT-Airports Division, Final Environmental Impact Statement: 
Lihue Airport Improvements-Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads and county boundary); Ricondo & Associates, Inc., March 2021 (multi-family residential). 
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Existing Zoning Map 
NORTH 

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); SSFM International, Inc., 2018 (Kauai County Zoning Ordinance); State of Hawaii Department of Transportation 
– Airports Division, Lihue Airport Plan, October 2020 (existing and future airport property boundaries, and future easements); US Census Bureau, 2021 (roads and county boundary); Ricondo & Associates, Inc., March 
2021 (multi-family residential). 
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Public Involvement Plan 
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Public Involvement Plan 
 Public Information Meeting #1 – October 26th 

 Visit - www.lihmasterplan.com 

• Source for updates and document for review 
• Register to get updates 
• Provide comments 
 Release of Draft NEM Update Report for public review and comment 

 Public Information Meeting #2 - To Be Determined 
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Next Steps 
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Next Steps 
 Conduct Public Information Meeting #1 – October 26th 

 Finalize Noise Modeling 

 Draft NEM Update Report 

 Provide Draft NEM Update Report for Review 

 Next Meeting – To Be Determined 
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Questions and Answers 
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Lihue Airport Noise Exposure Map Update 
Technical Advisory Committee Meeting #2 
May 4, 2022 



  

               

Technical Advisory Committee Roll Call 
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Welcome 
➢Opening remarks by Herman Tuiolosega, Hawaii Department of Transportation, 

Airports, Planning Division Section Head 

➢Follow up remarks by Ura Yvan, Ricondo & Associates, Inc. – Meeting Moderator 
• Purpose 
• Draft NEM Report is posted on www.lihmasterplan.com 
• Comments must be received by 5:00 p.m. HST on 

May 16, 2022, via: 
– The website at the bottom of the “Stay Informed” page 
– Mail, post-marked May 16, 2022, sent to: 

Hawaii Department of Transportation – Airports Division 
Attn: Mr. Ray Severn 
400 Rodgers Blvd. Suite 700 
Honolulu, Hawaii 96819 
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Zoom Protocol 
➢Proper Identification 

• Update your Name 
1. First and Last 

Name 
2. Abbreviated 

Organization 
Name 

3. Ex: Raymond 
Severn - HDOTA 

• Names to be used to 
identify Technical 
Advisory Members 

1. At the bottom of the screen in Zoom, click on the “Participants” icon. 

 

2. A list of participants will appear on the right-hand side of the Zoom room. Hover over your name 

and click the “More” button. 

 

3. Click the “Rename” option 

 

4. Enter your name in the “Enter a new screen name” field. If available on the screen, make sure to 

uncheck “Remember my name for future meetings” if you wish not to carry the changes forward 

for future Zoom meetings. 

 

Note: some users may have a different version of Zoom with different locations of 
commands, but the participant symbology should be the same. 
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Zoom Protocol 
➢Commenting 

• All participants will be muted by the moderator 
• Moderator will call on participants who: 

1. Raise hand physically (if video is on) 
2. Raise hand virtually (hand feature) 
Hand feature: thenselect “Reactions” icon 

Select “Raise Hand” button 

3. Comment in chat 
4. Send an email to uyvan@ricondo.com (if none of these 

features work and you are a committee member with a 
question or comment) 
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Agenda 
1. Title 14 CFR Part 150 NEM Update Status 
2. Methodology Summary 
3. Land Use Compatibility Overview 
4. TAC Meeting #1 Comment 
5. Noise Analysis Results 
6. Next Steps 
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Title 14 Code of Federal Regulations 
(CFR) Part 150 NEM Update Status 
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Title 14 CFR Part 150 Overview 

Inventory 
3rd Quarter 2020 

Operations 
Analysis 

3rd Quarter 2021 

Noise Modeling 
4th Quarter 2021 

Draft NEM Report 
for Public Review 
2nd Quarter 2022 

Submit NEM 
Report to FAA 

2nd Quarter 2022 

TAC 
Meeting #2 

Public 
Information 
Meeting #2 

FAA 
Acceptance 

of NEM 

Public Review and 
Comment Period 

TAC 
Meeting #1 We Are Here 

Public 
Information 
Meeting #1 

SOURCE: Ricondo & Associates, Inc., April 2022. 
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Methodology Summary 
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Title 14 CFR Part 150 Overview – NEM Process 

Technical Advisory Committee 
and Public Meetings 

Inventory 
Develop Study 

Database 

Aviation Noise 
Develop Existing 

and Future 
Condition Noise 

Contours 

Flight Operations 
and Tracking 

Noise Modeling 

Airport 
Operations 

Aircraft Fleet 
Mix 

Base Mapping 

Population 
Data 

Noise Exposure 
Estimate Land Use 
Effects of Existing 

and Future 
Condition Noise 

Contours 

Land Use 

Population 

Noise Sensitive 
Facilities/Historic 

Properties 

Project Initiation 
- Develop Study 

Design 

Flight 
Procedures 

NEM 
Submittal 
to FAA 

NEM 
Acceptance 

by FAA 

Local Zoning 

Local Land 
Use 

Technical Advisory Committee 
and Public Meetings 

SOURCE: Ricondo & Associates, Inc., April 2022. 

We Are Here 
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TAC Meeting #1 Comment 
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Fixed-Wing Arrival Noise Model Track to Runway 3    

               

        

NORTH Arrivals 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022. 
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Land Use Compatibility Overview 
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Land Use Compatibility – FAA 

Y 

N (#) 
N 

Y or ## 

Compatible without restrictions 

Generally compatible with NLR measures 

Not compatible, but if allowed NLR measures required 

Not compatible and should be prohibited 

NLR: Noise Level Reduction 

LEGEND 

Technical Advisory Committee Meeting #2 for the Lihue Airport Noise Exposure Map Update | May 4, 2022 14 



      

 
 

 
 

 

 
 

 
 

 

 

 

 

 

 

 

   

               

  

     

        

    

  

Land Use Compatibility – State of Hawaii 
YEARLY DAY-NIGHT NOISE LEVEL (DNL) IN DECIBELS 

LAND USE 
BELOW 

60 60-65 65-70 70-75 75-80 80-85 

Residential 
Low density residential, resorts, and hotels (outdoor 
facility) 

Y(1) N(2) N N N N 

Low density apartment with moderate outdoor use Y N(2) N N N N 
High density apartment with limited outdoor use Y N(2) N(2) N N N 
Transient lodgings with limited outdoor use Y N(2) N(2) N N N 
Public Use 
Schools, day-care centers, libraries, and churches Y N(3) N(3) N(3) N N 
Hospitals, nursing homes, clinics, and health facilities Y Y(4) Y(4) Y(4) N N 
Indoor auditoriums and concert halls Y(3) Y(3) N N N N 
Governmental services and office buildings serving the 
general public 

Y Y Y(4) Y(4) N N 

Transportation and parking Y Y Y(4) Y(4) Y(4) Y(4) 
Commercial Use and Government Use 
Offices – government, business ,and professional Y Y Y(4) Y(4) N N 
Wholesale and retail--building materials, hardware, and 
heavy equipment 

Y Y Y(4) Y(4) Y(4) Y(4) 

Airport businesses – car rental, tours, lei stands, ticket 
offices, etc. 

Y Y Y(4) Y(4) N N 

Retail, restaurants, shopping centers, financial 
institutions, etc. 

Y Y Y(4) Y(4) N N 

Power plants, sewage treatment plants, and base yards Y Y Y(4) Y(4) Y(4) N 
Studios without outdoor sets, broadcasting, production 
facilities, etc. 

Y(3) Y(3) N N N N 

Manufacturing, Production, and Storage 
Manufacturing, general Y Y Y(4) Y(4) Y(4) N 
Photographic and optical Y Y Y(4) Y(4) N N 
Agriculture (except livestock) and forestry Y Y(5) Y(5) Y(5) Y(5) Y(5) 
Livestock farming and breeding Y Y(5) Y(5) 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(6) Y(6) N N N 
Outdoor music shells, amphitheaters Y(6) N N N N N 
Nature exhibits and zoos, neighborhood parks Y Y N N N N 
Amusements, beach parks, active playgrounds, etc. Y Y Y Y N N 
Public golf courses, riding stables, cemeteries, 
gardens, etc. 

Y N N N N N 

Professional/resort sport facilities, locations of media 
events, etc. 

Y(6) N N N N N 

Extensive natural wildlife and recreation areas Y(6) N N N N N 

LEGEND 

Compatible without restrictions Y 

Y or ## 

N (#) 
N 

Generally compatible with NLR measures 

Not compatible, but if allowed NLR measures required 

Not compatible and should be prohibited 

NOTES: 
Y – yes, land use and related structures are compatible without restrictions. 
N – no, land use and related structures are not compatible and should be prohibited. 
(1) A noise level 60 DNL does not eliminate all risks of adverse noise impacts from 

aircraft noise. However, the 60 DNL planning level has been selected by the Hawaii 
State Department of Transportation – Airports Division as an appropriate 
compromise between the minimal risk level of 55 DNL and significant risk level of 65 
DNL. 

(2) Where the community determines that these uses must be allowed, Noise Level 
Reduction (NLR) measures to achieve interior levels of 45 DNL or less should be 
incorporated into building codes and be considered in individual approvals. Normal 
local construction employing natural ventilation can be expected to provide an 
average NLR, and will not eliminate outdoor noise problems. 

(3) Because of the DNL noise descriptor system represents a 24-hour average of 
individual aircraft noise events, each of which can be unique in respect to amplitude, 
duration, and tonal content, the NLR requirements should be evaluated for the 
specific land use, interior acoustical requirements, and properties of the aircraft noise 
events. NLR requirements should not be based solely upon the exterior DNL 
exposure level. 

(4) Measures to achieve required NLR 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) Residential buildings require NLR. Residential buildings should not be located 
where noise is greater than 65 DNL. 

(6) Impact of amplitude, duration, frequency, and tonal content of aircraft noise events 
should be evaluated. 

Numbers in parentheses refer to notes SOURCE: State of Hawaii Department of Transportation – Airports Division, Hilo 
International Airport FAR Part 150 Noise Exposure Map Report, April 2013. 
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Results 
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2019 Existing Condition NEM 

NORTH 
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2019 NEM – Incompatible Uses 
➢FAA Guidelines 

• Golf Course – 10 acres in DNL 70+ dBA contour (no indoor facilities in area) 

• Natural Land – 24 acres in DNL 70+ dBA contour 

➢State of Hawaii Guidelines 
• Golf Course – 132 acres in DNL 60+ dBA contour 

• Resort – 4 acres in DNL 60+ dBA contour (includes structures associated with 
Kauai Lagoons Marina at Marriott's Kauai Lagoons Kalanipu‘u) 

• Natural Land – 94 acres in DNL 60+ dBA contour 

• 1 Place of Worship in DNL 60+ dBA contour 
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2027 Forecast Conditions NEM 

NORTH 
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2027 NEM – Incompatible Uses 
➢FAA Guidelines 

• Golf Course – 12 acres in DNL 70+ dBA contour (no indoor facilities in area) 

• Natural Land – 23 acres in DNL 70+ dBA contour 

➢State of Hawaii Guidelines 
• 6 residential units in DNL 60+ dBA contour (approximately 18 residents) 

• 1 place of worship in DNL 60+ dBA contour 

• Golf Course – 184 acres in DNL 60+ dBA contour 

• Resort – 8 acres in DNL 60+ dBA contour (includes structures associated with 
Kauai Lagoons Marina at Marriott’s Kauai Lagoons Kalanipu‘u) 

• Natural Land – 103 acres in DNL 60+ dBA contour 
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2019 and 2027 NEM – Historic Properties Located in 
the DNL 60+ dBA Noise Contour 
STATE INVENTORY 
OF HISTORICS 
PLACES NUMBER SITE TYPE FUNCTION DESCRIPTION 

LOCATED WITHIN 
NOISE EXPOSURE 
CONTOUR 

LAND USE 
DESIGNATION 

LAND USE 
COMPATIBILITY 
PER FAA 
GUIDELINES 

LAND USE 
COMPATIBILITY 
PER STATE OF 
HAWAII 
GUIDELINES 

  
  

               

  
  

  

  
    

  
 

  

  
 

   
 

  
   

  

 
  

 

  
   

 
 

  

  

  

   
 

 
 

   

  

  
 

     

  
 

      

50-30-11-2087 Nawiliwili Harbor 
Light, Wall Remnants, 
and Building 
Foundations 

Lighthouse and 
Associated Remnants 
of Caretaker’s 
Quarters 

Series of features 
interpreted as being 
associated with 
Nawiliwili Harbor 
Light 

DNL 65 dBA Transportation Compatible Compatible 

50-30-11-2096 Ditch Drainage Concrete drainage 
ditch 

DNL 65 dBA Transportation Compatible Compatible 

50-30-11-2097 Ditch Drainage Concrete drainage 
ditch 

DNL 65 dBA Transportation Compatible Compatible 

50-30-11-2103 Structural 
Foundations 

Industrial Complex Remnants of five 
foundations 
associated with a 
historic industrial 
complex present near 
Ahukini Landing 

DNL 65 dBA Transportation Compatible Compatible 

50-30-08-3958 Enclosures and 
Related Structures 

Animal Husbandry Piggery dating from 
the plantation era 

DNL 70 dBA Natural Incompatible 1 Incompatible 2 

Enclosures and 
Related Structures 

Animal Husbandry Piggery dating from 
the plantation era 

DNL 70 dBA Natural Incompatible 1 Incompatible 2 

NOTES: 
Historic properties are those that are listed in or eligible for listing in the National Register of Historic Places. 
1 Although a historic property may be located in an area that is considered incompatible by FAA guidelines, this does not necessarily mean the historic property would be impacted or that it affects its eligibility for listing in the National Register of Historic 

Places. Natural land uses are most closely related to “Nature exhibits and zoos” in Title 14 Code of Federal Regulations Part 150 land use compatibility guidelines. Per FAA guidelines, these uses are considered incompatible at DNL 70 dBA and 
higher. 

2 Although a historic property may be located in an area that is considered incompatible by the State of Hawaii recommended guidelines, this does not necessarily mean the historic property would be impacted or that it affects its eligibility for listing in 
the National Register of Historic Places. Natural land uses are most closely related to “Nature exhibits and zoos, neighborhood parks” and “Extensive natural wildlife and recreation areas” in State of Hawaii land use compatibility guidelines. Per State 
of Hawaii guidelines, these uses are considered incompatible at DNL 70 dBA and higher. 

dBA – A-Weighted Decibels 
DNL – Day-Night Average Sound Level 
FAA – Federal Aviation Administration 
SOURCES: Monahan, Chris, Ph.D., and Hallett H. Hammatt, Ph.D., Archaeological Literature Review and Field Inspection Report for the Nawiliwili-Ahukini Bike Path Project, Nawiliwili, Kalapaki and Hanama’ulu Ahupua’a, Lihu’e District, 

Kaua’I Island, July 2008; Wilson Okamoto Corporation and State of Hawaii Department of Transportation – Airports Division, Final Environmental Impact Statement, Lihue Airport Improvements, November 2007; Appendix A of this Study. 
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2019 and 2027 NEM – Supplemental Information 
➢Plot of the DNL 55 dBA contour is for informational purposes only 

➢All uses between the DNL 55 and 60 dBA noise contours are considered 
compatible by FAA and State of Hawaii guidelines 

➢State of Hawaii requires use of the DNL 55 dBA as a property buyer notification 
boundary 

2019: 994 acres within the DNL 55 dBA contour area 

2027: 1,141 acres within the DNL 55 dBA contour area 
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Next Steps 
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Next Steps 

➢Conduct public workshop on May 5, 2022 

➢Receive comments on Draft NEM Update Report up to May 16, 2022 

➢Finalize Draft NEM Update Report 

➢Submit Draft NEM Update Report to FAA for Review and Acceptance 
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Questions and Answers Session 
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APPENDIX D 

Public Involvement 

D.1 | PUBLIC MEETING #1 PRESENTATION 

D.2 | PUBLIC MEETING #1 LEGAL ADVERTISEMENT AND AFFIDAVIT OF PUBLICATION 

D.3 | PUBLIC MEETING #1 COMMENTS RECEIVED 

D.4 | PUBLIC MEETING #1 WEBSITE ANNOUNCEMENT 

D.5 | PUBLIC MEETING #2 PRESENTATION 

D.6 | PUBLIC MEETING #2 LEGAL ADVERTISEMENT AND AFFIDAVIT OF PUBLICATION 

D.7 | PUBLIC MEETING #2 COMMENTS RECEIVED 

D.8 | PUBLIC MEETING #2 WEBSITE ANNOUNCEMENT 



 

  

   

 

 

 

  

APPENDIX D.1 

Public Meeting #1 Presentation 



 
 

 

Lihue Airport Noise Exposure Map Update 
Public Information Meeting #1 
October 26, 2021 



     

       
  

     

      

   
   

  

  
     

  

Welcome 
 Introduction by Herman Tuilosega, Hawaii Department of Transportation, Airports, 

Planning Division Section Head 

 Opening Remarks by Ross Higashi, Hawaii Department of Transportation, Airports, 
Deputy Director of Airports 

 Follow up remarks by Ura Yvan, Ricondo & Associates, Inc. – Meeting Moderator 

Project Team 
 State of Hawaii Department of Transportation – Airports Division (DOT-A) 

• Sponsor of the Part 150 Noise Exposure Map (NEM) Update Study 
• State Project Manager: Mr. Raymond Severn 

 Consultant Team 
• Ricondo & Associates, Inc. leading the Part 150 NEM Update Study 
• 30+ years of airport planning and operations and aircraft noise analysis 

experience 
• Project Principal: Mr. John Williams 
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Zoom Protocol 
1. At the bottom of the screen in Zoom, click on the “Participants” icon.  Welcome 

• Update your Name 
2. A list of participants will appear on the right-hand side of the Zoom room. Hover over your name 

and click the “More” button. 1. First and Last 
Name 

2. Ex: Raymond 3. Click the “Rename” option 

Severn 
• Names to be used to 

4. Enter your name in the “Enter a new screen name” field. If available on the screen, make sure to identify commenters uncheck “Remember my name for future meetings” if you wish not to carry the changes forward 
for future Zoom meetings. 

Note: some users may have a different version of Zoom with different locations of 
commands, but the participant symbology should be the same. 
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Zoom Protocol 
 Commenting 

• All participants will be muted by the moderator 
• Moderator will call on participants who: 

1. Raise hand physically (if video is on) 
2. Raise hand virtually (hand feature) 
Hand feature: then select “Reactions” icon 

Select “Raise Hand” button 

3. Comment in chat 
4. Send an email to uyvan@ricondo.com (if none of these 

features work and you are a committee member with a 
question or comment) 
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Agenda 
1. Title 14 CFR Part 150 Overview 
2. Roles in NEM Update 
3. Understanding Noise and Sound Level Metrics 
4. Operations Forecast and Study Years 
5. Noise Modeling Methodology and Inputs 
6. Land Use Compatibility 
7. Public Involvement Plan 
8. Next Steps 
9. Q&A Session 
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Title 14 Code of Federal Regulations 
(CFR) Part 150 Overview 
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Title 14 CFR Part 150 Overview 
 Sets forth the regulations and guidelines for airport sponsors to undertake 

noise compatibility planning 

 Establishes the methodology for preparing aircraft noise exposure maps 
and developing aircraft noise and land use compatibility programs 

 14 CFR Part 150 studies are voluntary and must abide by 14 CFR Part 
150 guidelines to be accepted by FAA 
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Title 14 CFR Part 150 Overview – History 
 Promulgated by the FAA pursuant to the Aviation Safety and Noise 

Abatement Act (ASNA) of 1979, Public Law 96-193 

 In 1981, an Interim Rule on Federal Aviation Regulations (FAR) Part 150, 
Airport Noise Compatibility Planning was issued 

 FAR Part 150 finalized in 1985 

 Recodified as Title 14 Code of Federal Regulations (CFR) Part 150 

 Part 150 studies must adhere to 14 CFR Part 150 guidelines for noise 
exposure maps to be accepted, and noise compatibility programs to be 
approved by FAA 
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Title 14 CFR Part 150 Overview – Parts 
 A Title 14 CFR Part 150 Study identifies and evaluates two components – 

existing and future: 
• aircraft noise 
• land use 

 Consists of two distinct but complementary portions: 
• Noise Exposure Maps (NEM) 
• Noise Compatibility Program (NCP) 

 The Lihue Airport Title 14 CFR Part 150 NEM Update: 
• Will update existing and future aircraft noise and 
• Will reflect existing and future land use conditions 
• Will not update the Noise Compatibility Program 
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Title 14 CFR 150 Overview - Terminology 
Aircraft Noise Contour (contour): 
Lines connecting points of equal 
noise exposure level 

SOURCE: Ricondo & Associates, Inc., Lihue Airport Runway 3-21 Runway Safety Area Improvements Final Environmental Assessment, March 2018. 
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Title 14 CFR 150 Overview - Terminology 
Noise Exposure Map (NEM) - Provides information on the existing and future 
expected areas exposed to various levels of aircraft noise around an airport. 

SOURCE: Hawaii Department of Transportation - Airports Division, Hilo International Airport: FAR Part 150 Noise Exposure Map Update, April 2013. 
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Title 14 CFR 150 Overview – NEM Update 
 Determine existing and future noise conditions in the vicinity of the Airport due to 

changes since previous FAA-accepted NEM in: 
• Operations 
• Aircraft used by operators 
• Airfield (i.e., LIH Runway 3-21 runway safety area improvements) 
• Incompatible land use 

 Method: 
• Conduct an update to the Noise Exposure Maps (NEMs) for existing and future 

conditions 
• Consult stakeholders and provide general public opportunity to comment on 

update 
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Title 14 CFR Part 150 Overview – NEM Process 

Technical Advisory Committee 
and Public Meetings 

Aviation Noise 
Develop Existing 

and Future 
Condition Noise 

Contours 

Flight Operations 
and Tracking 

Noise Modeling 

Airport 
Operations 

Population 
Data 

Noise Exposure 
Estimate Land Use 
Effects of Existing 

and Future 
Condition Noise 

Contours 

Land Use 

Population 

Noise Sensitive 
Facilities/Historic 

Properties 

Technical Advisory Committee 
and Public Meetings 

Aircraft Fleet 
Mix 

Flight 
Procedures 

Project Initiation 
- Develop Study 

Design 

Inventory 
Develop Study 

Database 
Base Mapping 

NEM 
Submittal 
to FAA 

NEM 
Acceptance 

by FAA 

Local Zoning 

Local Land 
Use 

SOURCE: Ricondo & Associates, Inc., October 2021. 
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Title 14 CFR Part 150 Overview – Regulatory 
Framework 
 Federal law establishes aircraft noise standards, operating rules, compatibility 

planning process, and limitations on the airport owner’s capability to restrict aircraft 
operations. 

 State law establishes compatibility planning guidelines and noise standards except 
for aircraft. 

 Local noise ordinances establishes noise standards and compatible land use 
planning except for aircraft. 
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Title 14 CFR Part 150 Overview – 
Who Can Regulate Airport Noise? 
 Federal Aviation Administration (FAA): 

• Controls aircraft in flight 
• Regulates aircraft noise at its source (i.e., aircraft engines) 
• Grants aircraft and pilot certification 

 State of Hawaii Department of Transportation – Airports Division (DOT-A) : 
• Does not have authority to restrict aircraft operations 
• Manages capital improvement projects and infrastructure 
• Has the authority to adopt local land use guidelines with limitations 
 Local Government: 

• Does not have authority to restrict aircraft operations 
• Enforces compatible land use through zoning 
• Mandates use of sound-insulating building materials 
• Implements real estate disclosure 

*Federal law preempts state and local regulations. 
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Title 14 CFR Part 150 Overview – Schedule 

Inventory 
3rd Quarter 2020 

Operations 
Analysis 

3rd Quarter 2021 

Noise Modeling 
4th Quarter 2021 

Draft NEM Report 
for Public Review 
4th Quarter 2021 

Submit NEM 
Report to FAA 

1st Quarter 2022 

FAA 
Acceptance 

of NEM 

TAC 
Meeting #1 

Public 
Information 
Meeting #1 

TAC 
Meeting #2 

Public 
Information 
Meeting #2 

Public Review and 
Comment Period 

SOURCE: Ricondo & Associates, Inc., October 2021. 
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Roles in NEM Update 
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Roles 
 FAA 

• Approve any customization to aircraft noise model input 
• Approve operations forecast 
• Review and accept the NEM 

 DOT-A  
• Sponsor the NEM Update 
• Certify accuracy of the NEM 
• Coordinate with agencies and interested parties 

 Consultant Team 
• Conduct NEM analysis and prepare documentation 
• Support consultation and public information outreach 
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Roles (continued) 
 Technical Advisory Committee (TAC) 

• Provide input and insight on technical issues associated with certain aspects of 
aviation, airport operations, and land use 

 Public 
• Review and comment on NEM methodology, existing and forecast airport specific 

aircraft operations, and aircraft noise concerns 
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Understanding Noise and Sound Level 
Metrics 
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Understanding Noise and Sound Level Metrics 
 As required by FAA, airport noise assessments are based on annual Day-

Night Average Sound Level (DNL) noise metric 

 DNL is expressed in A-weighted decibels (dBA) – focuses on the sound 
frequencies that are detectible by the human ear 

 DNL represents the cumulative effects of all aircraft operations occurring 
during an average 24-hour period 

 Calculated based on an “annual average day” derived from aircraft 
operations data for an entire calendar year 

 In the calculation of DNL, noise events occurring during the nighttime 
hours (10:00 p.m. to 7:00 a.m.) are increased by a 10-decibel weighting to 
represent the increased sensitivity of people to noise that occurs at night 

Nighttime Penalty Effect: 
1 nighttime operation is equivalent to 10 daytime operations 
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Understanding Noise and Sound Level Metrics 
 Maximum Sound Level (Lmax) and Sound Exposure Level (SEL) 

SOURCE: Brown-Buntin Associates, November 2008 
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Understanding Noise and Sound Level Metrics 
 Lmax, SEL and Average Sound Level (Leq) 

SOURCE: Airport Cooperative Research Program (ACRP), ACRP Report 15: Aircraft Noise: A Toolkit for Managing Community Expectations (Figure 6-2, p. 115), 2009; Ricondo & Associates, Inc., October 2021 
(updated figure 6-2). 
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Understanding Noise and Sound Level Metrics 
 Day-Night Average Sound Level (DNL) 

SOURCE: Ricondo & Associates, Inc., October 2021. 
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Operations Forecast and Study Years 
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Operations Forecast – Summary 
 Based on the Master Plan Update forecast analysis, which was approved 

by the FAA on September 30, 2020 

 Based on 2018 annual aircraft operations and forecast trends prior to 
COVID-19 Pandemic 

 Applied to develop the aircraft activity levels for the future year NEM that 
represents “at least 5 years” from the year when the NEM Update report is 
submitted to FAA 

SOURCE: Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020 
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Operations Forecast – COVID-19 Pandemic 
 Considered uncertainties related to the severity and duration of impact 

remain 

 Compared to the 2020 FAA Terminal Area Forecast (TAF) 
• Focus on forecasting the near-term recovery back to 2019 activity 
• Return to 2019 levels in 2025 – a 13.3% compound annual growth rate 
• Master Plan forecast 2027 levels forecast for 2031 in TAF 
• Variance between Master Plan forecast and 2020 TAF less than 10% 

after recovery to 2019 levels 

 Master Plan forecast 2027 levels represent activity levels “at least five 
years” from expected NEM Update Report submittal to FAA 

SOURCE: Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020. 
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Year 

Historic 2020 TAF Master Plan Update Forecast 

NOTE: TAF – Terminal Area Forecast; CAGR – Compound Annual Growth Rate; TAF operations based on federal fiscal year (October to September) 
SOURCES: Federal Aviation Administration, 2019 Terminal Area Forecast, February 2020 (historic Federal fiscal year operations); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – 
Aviation Activity Forecasts, Lihue Airport, March 2020 (Master Plan Update forecast operations, compound annual growth rates and TAF variance to Master Plan forecast from 2025 to 2038). 
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Study Years 
 2019 

• Operations have temporarily dropped due to COVID-19 pandemic 
• High short-term growth rate to return to 2019 levels - faster than normal growth 

rates 
• 2020 to 2025 Master Plan forecast CAGR: 0.8% 
• 2020 to 2025 2020 TAF CAGR: 13.3% 

• 2020 and 2021 are within recovery period and does not represent a reasonable 
representation of existing conditions 

• Recovery to 2019 operations levels expected to occur within the five-year 
planning horizon 

• 2019 selected as reasonable representation of existing conditions after recovery 
from COVID-19 pandemic impacts 

 2027 
• Master Plan 2027 forecast levels could be reached between 2027 and 2031 
• Forecast operations “at least five years” from submittal of NEM Update to FAA 
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Forecast – Operations Counts 
 Annual Aircraft Itinerant Operations - operations that land at an airport, 

arriving from outside the airport area, or departs an airport and leaves the 
airport area 

USER CATEGORY DEFINITION 2019 ACTUAL1 

Air Carrier 
An aircraft with seating capacity of more than 60 seats or a 
maximum payload capacity of more than 18,000 pounds 27,246 
carrying passengers or cargo for hire or compensation. 

2027 FORECAST2 

33,919 

An aircraft designed to have a maximum seating capacity of 
60 seats or less or a maximum payload capacity of 18,000 77,982 Air Taxi 86,246 pounds or less carrying passengers or cargo for hire or 
compensation. 

General Aviation All civil aircraft, except those classified as air carriers or air 
taxis. 5,868 6,436 

Military All classes of military takeoffs and landings at FAA and FTC 
facilities. 

1,677 1,797 

Total 112,773 128,398 

NOTES: 
1 Represents historical annual operations for the calendar year. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: Federal Aviation Administration, https://aspm.faa.gov/aspmhelp/index/Glossary.html, (accessed October 7, 2021); Ricondo & Associates, Inc., Lihue Master Plan  and Noise Exposure Update - Aviation Activity 
Forecasts, March 2020. 
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Forecast – Operations Counts (continued) 

 Annual Aircraft Local Operations - operations that remain in the local traffic 
pattern 

USER CATEGORY 2019 ACTUAL1 2027 FORECAST2 

General Aviation 13,572 16,558 

Military 

Total 14,060 16,979 

421 488 

 

      

       

       
       

       
 

  

       
       

       
 

NOTES: 
1 Represents historical annual operations for the calendar year. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: Federal Aviation Administration, https://aspm.faa.gov/aspmhelp/index/Glossary.html, (accessed October 7, 2021); Ricondo & Associates, Inc., Lihue Master Plan  and Noise Exposure Update - Aviation Activity 
Forecasts, March 2020. 

 Annual Total Operations 
2019 ACTUAL1 2027 FORECAST2 

126,833 145,377 

NOTES: 
1 Represents historical annual operations for the calendar year. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: Federal Aviation Administration, https://aspm.faa.gov/aspmhelp/index/Glossary.html, (accessed October 7, 2021); Ricondo & Associates, Inc., Lihue Master Plan  and Noise Exposure Update - Aviation Activity 
Forecasts, March 2020. 
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Noise Modeling Methodology and Inputs 
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Noise Model Methodology – Overview 

 Aircraft noise modeling allows: 
• Calculation of aircraft noise exposure at any location 
• Illustration of annual average aircraft noise exposure 
• Forecast of future aircraft noise exposure 
• Evaluation of changes in noise impacts due to changes in runway configuration 

or use 
• Evaluation of changes in aircraft fleet mix and/or number of operations 
• Assessment of operational procedures 

 Aviation Environmental Design Tool (AEDT) 
replaced the Integrated Noise Model (INM) when 
it was released in 2015. The current version, 
AEDT 3d, is being used for this 14 CFR Part 150 
NEM Update study. 

SOURCE: Federal Aviation Administration, Aviation Environmental Design Tool (AEDT): Version 3d Technical Manual, March 2021. 
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Noise Model Methodology – How it Works 

SOURCE: Federal Aviation Administration 
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Noise Model Methodology - Inputs 

 Inputs affecting the size of the contour include: 
• Operation Levels – User input 
• Aircraft Fleet Mix – User input based on AEDT aircraft database 
• Time of Day Distribution – User input 
• Aircraft Performance Characteristics – AEDT or FAA-approved user defined 
data 

 Inputs affecting the shape of the contour/distribution of noise exposure include: 
• Runway Use – User input 
• Flight Track Locations and Use – User input 
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Average Annual Itinerant Operations & Time of Day 
 Itinerant – operations that land at an airport, arriving from outside 

the airport area, or departs an airport and leaves the airport area 
 Existing – 2019 (DRAFT) 

ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 4 NIGHT 5 TOTAL DAY 4 NIGHT 5 TOTAL TOTAL 
Heavy Jet 1 3.24 0.09 3.34 2.78 0.56 3.34 6.67 

Large and Small Jets 2 3 35.07 9.06 44.14 35.27 8.87 44.14 88.27 
Piston/Turboprop 13.63 5.86 19.49 13.70 5.80 19.49 38.99 

Military 1.72 0.57 2.29 1.97 0.32 2.29 4.59 
Helicopter 82.73 2.50 85.22 82.73 2.50 85.22 170.45 

TOTAL ITINERANT OPERATIONS 6 136.39 18.09 154.48 136.44 18.04 154.48 308.97 

 Future – 2027 (DRAFT) 
ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 4 NIGHT 5 TOTAL DAY 4 NIGHT 5 TOTAL TOTAL 
Heavy Jet 1 1.86 0.14 2.00 1.63 0.37 2.00 4.00 

Large and Small Jets 2 3 44.32 11.33 55.65 44.68 10.98 55.66 111.31 
Piston/Turboprop 15.34 7.27 22.61 15.41 7.20 22.61 45.22 

Military 1.85 0.62 2.46 2.12 0.34 2.46 4.92 
Helicopter 90.43 2.73 93.16 90.43 2.73 93.16 186.32 

TOTAL ITINERANT OPERATIONS 153.79 22.10 175.88 154.26 21.63 175.89 351.78 

  

      

      
   

 

 
 

  

 

 
     

   

 

 
 

 

       
         

             
             

     

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Itinerant Operations & Time of Day 
 Existing – 2019 DRAFT 

Time of Day Percentage by Aircraft Category and Percentage Share of Average Annual 
Operation Type Day (AAD) Operations 

Heavy Jet¹ Large and Small Jets ² ³ Piston/Turboprop Military Helicopter 2% Heavy Jet¹ 
100% 

Large and Small 
Jets ² 90% 

Piston/Turboprop ³ 80% 

Military 70% 

60% 
Helicopter 

50% 

40% 

30% 

20% 

10% 

88% 

12% 

Day ⁴ 

Night ⁵ 0% 

55% 

Annual/AAD 

29% 

13% 

1% 

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Itinerant Operations & Time of Day 
 Future – 2027 DRAFT 
Percentage Share of Average Annual 

Day (AAD) Operations 
Time of Day Percentage by Aircraft Category and

Operation Type 
1% Heavy Jet¹ Heavy Jet¹ Large and Small Jets ² ³ Piston/Turboprop Military Helicopter 

53% 

100% Large and Small Jets 
² 

90% 
Piston/Turboprop ³ 

80% 
Military 

70% 

Helicopter 60% 

50% 

40% Annual/AAD 

88% 

12% 30% 

Day ⁴ 20% 

Night ⁵ 10% 

0% 

32% 

13% 

1% 

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Local – operations that remain in the local traffic pattern 
 Existing – 2019 (DRAFT) 

ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 3 NIGHT 4 TOTAL DAY 3 NIGHT 4 TOTAL TOTAL 
General Aviation Jet 1 1.46 0.76 2.22 1.46 2.22 4.45 

Piston/Turboprop 2.58 7.34 4.76 7.34 14.68 
Military 2 0.50 0.00 0.50 0.50 0.50 1.00 

Helicopter 9.18 18.37 
TOTAL LOCAL OPERATIONS 5 15.64 3.61 19.25 15.64 3.61 19.25 38.50 

 Future – 2027 (DRAFT) 
ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 3 NIGHT 4 TOTAL DAY 3 NIGHT 4 TOTAL TOTAL 
General Aviation Jet 1 1.82 0.96 2.77 1.82 0.96 2.77 5.54 

Piston/Turboprop 5.74 3.11 8.86 5.74 3.11 8.86 17.71 
Military 2 0.58 0.00 0.58 0.58 0.00 0.58 1.15 

Helicopter 10.73 0.32 11.06 10.73 0.32 11.06 22.11 
TOTAL LOCAL OPERATIONS 5 18.86 4.39 23.26 18.86 4.39 23.26 46.52 

0.27 8.92 9.19 0.27 8.92 
0.00 
2.58 4.76 
0.76 

     

      

             
             

     

    
   

 
 

 

 

 

      

    
   

 
 

  

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Existing – 2019 (DRAFT) 

Percentage Share of Average Annual Time of Day Percentage by Aircraft Category and 

11% 

38%

48% 

Day (AAD) Operations Operation Type 
General Aviation Jet ¹ Piston/Turboprop Military ² Helicopter 

100% General Aviation Jet ¹ 

90% Piston/Turboprop 

Military ² 80% 

Helicopter 70% 

60% 

3% 50% 
Annual/AAD 

81% 

19% 

40% 

30% 

20% 
Day ³ 

10% Night ⁴ 

0% 

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Future – 2027 (DRAFT) 

Percentage Share of Average Annual Time of Day Percentage by Aircraft Category and 
Day (AAD) Operations Operation Type 

12% 

38% 

2% 

48% 

General Aviation Jet ¹ Piston/Turboprop Military ² Helicopter 
General Aviation Jet ¹ 

100% 
Piston/Turboprop 

90% Military ² 
80% Helicopter 

70% 

60% 

50% 

81%

19% 

Annual/AAD 
40% 

30% 

20% Day ³ 

Night ⁴ 10% 

0% 

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Noise Model Methodology – Stage Length 
 Departure flight distance from airport to destination 

Example: Stage Length Comparison for Boeing 717-200 
STAGE LENGTH CATEGORIES 

CATEGORY STAGE LENGTH 
(NAUTICAL MILES) 

1 0 – 500 
2 500 – 1,000 
3 1,000 – 1,500 
4 1,500 – 2,500 
5 2,500 – 3,500 
6 3,500 – 4,500 
7 4,500 – 5,500 
8 5,500 – 6,500 
9 6,500 + 

Al
tit

ud
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M

ea
n 

Se
a 

Le
ve

l (
ft)

 

12000 

10000 

8000 

6000 

4000 

2000 

0 

Stage 1 Stage 5 

0 5 10 15 20 
Cumulative Ground Track Distance (nm) 

 Composite Stage Length Distribution for Commercial Aircraft 
STAGE LENGTH 

YEAR 1 2 3 4 5 TOTAL 
EXISTING - 2019 63.32% 0.00% 0.00% 33.53% 3.15% 100.00% 
FUTURE - 2027 59.25% 0.00% 0.00% 37.42% 3.33% 100.00% 
SOURCES: Federal Aviation Administration, Aviation Environmental Design Tool (AEDT): Version 3d Technical Manual, March 2021 (stage length categories); Ricondo & Associates, Inc., December 2016. (runway use 
percentage for local operations); Diio Mi, October 2021 (ATCT operation counts from FAA’s OPSNET and Innovata schedule); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update: Aviation 
Activity Forecasts, March 2021; Ricondo & Associates, Inc., October 2021 (stage length comparison for Boeing 717-200). 
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Noise Model Methodology – Runway Use 
Itinerant Operations 
2019 & 2027 

Day: 1.0% 
Night: 1.0% 

Day: 2.1% 
Night: 2.1% 

Day: 9.9% 
Night: 9.9% 

Day: 89.9% 
Night: 89.9% 

LEGEND 

Arrivals 

Departures 

NOTES: 
1 Daytime = 7:00 a.m. to 9:59 p.m. 
2 Nighttime = 10:00 p.m. to 6:59 a.m. 

NORTH 3. Totals do not add  up due to rounding 

SOURCES: Woolpert, August 2019 (aerial imagery); State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, August 15, 
2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative - LIH Runway 3-21 RSA, December 2016; Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Runway Use 
Local Operations 
2019 & 2027 

LEGEND 

Arrivals 

Departures 

NORTH 

Day: 6.2% 
Night: 0% 

Day: 0.9% 
Night: 0% 

Day: 0.9% 
Night: 0% 

Day: 6.2% 
Night: 0% 

   

      

                   
              

 
 

  
  

  

NOTES: 
1 Daytime = 7:00 a.m. to 9:59 p.m. 
2 Nighttime = 10:00 p.m. to 6:59 a.m. 
3. Totals do not add  up due to rounding 

SOURCES: Woolpert, August 2019 (aerial imagery); State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, August 15, 
2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative - LIH Runway 3-21 RSA, December 2016; Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Helipad Use 
 Three helipads 

 Modeled as one 
helipad 

LEGEND 

Primary Arrivals 

Primary Departures 

Helipad 
Locations 

NORTH 

   

      

       

 

 

SOURCES: Woolpert, August 2019 (aerial imagery); Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Flight Tracks 
Generalized Fixed-Wing 

Arrivals Departures 

LEGEND 

NORTH 

  

      

                  
       

 

  

Existing Runways 

Modeled Arrival Aircraft Flight Tracks 

Modeled Departure Aircraft Flight Tracks 

SOURCES: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, Open Street Map Contributors, and the GIS User 
Community, September 2021 (basemap); Ricondo & Associates, Inc., October 2021 (modeled flight tracks). 
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Noise Model Methodology – Flight Tracks 
Generalized Fixed-Wing/Military 

Touch-and-Go NORTH 

  

      

                  
       

 

  

Fixed Wing Touch-and Go Pattern 

Military Touch-and Go Pattern 

LEGEND 

Existing Runways 

Modeled Military Touch-and-Go Flight Tracks 

Modeled Fixed-Wing Touch-and-Go Pattern 

SOURCES: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, Open Street Map Contributors, and the GIS User 
Community, September 2021 (basemap); Ricondo & Associates, Inc., October 2021 (modeled flight tracks). 
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Noise Model Methodology – Flight Tracks 
Generalized Helicopter 

  

      

                  
       

 

  

   

  

 

NORTH 

Arrivals and Departures 

Helicopters Approach: 800 to 1,000 feet 
(AGL) 

NOTE: AGL – Above Ground Level 

LEGEND 
Existing Helipads 

Existing Runways 

Modeled Helicopter Arrival Aircraft Flight Tracks 

Modeled Helicopter Departure Aircraft Flight Tracks 

SOURCES: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, Open Street Map Contributors, and the GIS User 
Community, September 2021 (basemap); Ricondo & Associates, Inc., October 2021 (modeled flight tracks). 
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Noise Model Methodology – Flight Tracks 
Generalized Helicopter 

Touch-and-Go NORTH 

  

      

                  
       

 

LEGEND 

Existing Helipads 

Existing Runways 

Modeled Helicopter Touch-and-Go Pattern 

SOURCES: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, Open Street Map Contributors, and the GIS User 
Community, September 2021 (basemap); Ricondo & Associates, Inc., October 2021 (modeled flight tracks). 
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Land Use Compatibility 
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Land Use Compatibility – FAA 

Y 

N (#) 
N 

Y or ## 

Compatible without restrictions 

Generally compatible with NLR measures 

Not compatible, but if allowed NLR measures required 

Not compatible and should be prohibited 

NLR: Noise Level Reduction 

LEGEND 
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Land Use Compatibility – State of Hawaii 
YEARLY DAY-NIGHT NOISE LEVEL (DNL) IN DECIBLES 

LAND USE 
BELOW 

60 60-65 65-70 70-75 75-80 80-85 

Residential 
Low density residential, resorts, and hotels (outdoor 
facility) 

Y(1) N(2) N N N N 

Low density apartment with moderate outdoor use Y N(2) N N N N 
High density apartment with limited outdoor use Y N(2) N(2) N N N 
Transient lodgings with limited outdoor use Y N(2) N(2) N N N 
Public Use 
Schools, day-care centers, libraries, and churches Y N(3) N(3) N(3) N N 
Hospitals, nursing homes, clinics, and health facilities Y Y(4) Y(4) Y(4) N N 
Indoor auditoriums and concert halls Y(3) Y(3) N N N N 
Governmental services and office buildings serving the 
general public 

Y Y Y(4) Y(4) N N 

Transportation and parking Y Y Y(4) Y(4) Y(4) Y(4) 
Commercial Use and Government Use 
Offices – government, business ,and professional Y Y Y(4) Y(4) N N 
Wholesale and retail--building materials, hardware, and 
heavy equipment 

Y Y Y(4) Y(4) Y(4) Y(4) 

Airport businesses – car rental, tours, lei stands, ticket 
offices, etc. 

Y Y Y(4) Y(4) N N 

Retail, restaurants, shopping centers, financial 
institutions, etc. 

Y Y Y(4) Y(4) N N 

Power plants, sewage treatment plants, and base yards Y Y Y(4) Y(4) Y(4) N 
Studios without outdoor sets, broadcasting, production 
facilities, etc. 

Y(3) Y(3) N N N N 

Manufacturing, Production, and Storage 
Manufacturing, general Y Y Y(4) Y(4) Y(4) N 
Photographic and optical Y Y Y(4) Y(4) N N 
Agriculture (except livestock) and forestry Y Y(5) Y(5) Y(5) Y(5) Y(5) 
Livestock farming and breeding Y Y(5) Y(5) 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(6) Y(6) N N N 
Outdoor music shells, amphitheaters Y(6) N N N N N 
Nature exhibits and zoos, neighborhood parks Y Y N N N N 
Amusements, beach parks, active playgrounds, etc. Y Y Y Y N N 
Public golf courses, riding stables, cemeteries, 
gardens, etc. 

Y N N N N N 

Professional/resort sport facilities, locations of media 
events, etc. 

Y(6) N N N N N 

Extensive natural wildlife and recreation areas Y(6) N N N N N 

LEGEND 

N (#) 

Y 

Y or ## 

N 

Compatible without restrictions 

Generally compatible with NLR measures 

Not compatible, but if allowed NLR measures required 

Not compatible and should be prohibited 

NOTES: 
Y – yes, land use and related structures are compatible without restrictions. 
N – no, land use and related structures are not compatible and should be prohibited. 
(1) A noise level 60 DNL does not eliminate all risks of adverse noise impacts from 

aircraft noise. However, the 60 DNL planning level has been selected by the Hawaii 
State Department of Transportation – Airports Division as an appropriate 
compromise between the minimal risk level of 55 DNL and significant risk level of 65 
DNL. 

(2) Where the community determines that these uses must be allowed, Noise Level 
Reduction (NLR) measures to achieve interior levels of 45 DNL or less should be 
incorporated into building codes and be considered in individual approvals. Normal 
local construction employing natural ventilation can be expected to provide an 
average NLR, and will not eliminate outdoor noise problems. 

(3) Because of the DNL noise descriptor system represents a 24-hour average of 
individual aircraft noise events, each of which can be unique in respect to amplitude, 
duration, and tonal content, the NLR requirements should be evaluated for the 
specific land use, interior acoustical requirements, and properties of the aircraft noise 
events. NLR requirements should not be based solely upon the exterior DNL 
exposure level. 

(4) Measures to achieve required NLR 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) Residential buildings require NLR. Residential buildings should not be located 
where noise is greater than 65 DNL. 

(6) Impact of amplitude, duration, frequency, and tonal content of aircraft noise events 
should be evaluated. 

Numbers in parentheses refer to notes SOURCE: State of Hawaii Department of Transportation – Airports Division, Hilo 
International Airport FAR Part 150 Noise Exposure Map Update, April 2013. 
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Land Use Compatibility – FAA vs. State of Hawaii 
 Hawaii guidelines developed due to the outdoor life-style of the people 

and that majority of residences are naturally ventilated 

 Considers land uses below DNL 60 dBA as compatible 

 Utilizes DNL 55 dBA for the required buyer notification boundary 

State Land Use Compatibility Table Changes to FAA Table 

1 

2 

TABLE SET UP TABLE FOOTNOTES 
Community determines residential uses to achieve NLR 

Criteria of yearly DNL ranges are below DNL 60 TO DNL interior levels of DNL 45. Normal local construction can 
85 in lieu of below DNL 65 to Over DNL 85. be expected to provide an average NLR of approximately 

9 dBA. 
NLR requirements should be evaluated and not be based 

Residential land use category is delineated into low solely upon the exterior DNL exposure level for schools, 
density and high density. indoor auditoriums, concert halls, studios without outdoor 

sets, broadcasting, and production facilities. 
No indication of dBA measurement to achieve required Additional land use categories included under recreation: NLR for the design and construction of buildings where professional/resort sport facilities, locations of media 3 the public is received, office areas, noise sensitive areas, events, extensive natural wildlife, and recreation areas or where the normal noise level is low. 

NOTE: NLR – Noise Level Reduction 
SOURCE: State of Hawaii Department of Transportation – Airports Division, Lihue Airport Noise Compatibility Program: Volume 1-Noise Exposure Map Report, May 1989. 
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Existing Land Use Map 
NORTH 

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); SSFM International, Inc., Kauai General Plan, 2018 (land use boundaries); State of Hawaii Department of 
Transportation – Airports Division, Lihue Airport Plan, October 2020 (existing and future airport property boundaries, and future easements); County of Kauai, https://kauai.gov/Government/Departments-Agencies/Public-
Works/Building-Division/Projects/Bike-Path-Project/Nawiliwili-Ahukini-Bike-Path (accessed May 19, 2021); Wilson Okamoto Corporation and State of Hawaii DOT-Airports Division, Final Environmental Impact Statement: 
Lihue Airport Improvements-Appendix D, November 2007 (historic properties); US Census Bureau, 2021 (roads and county boundary); Ricondo & Associates, Inc., March 2021 (multi-family residential). 
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Existing Zoning Map 
NORTH 

SOURCES: Woolpert, August 2019 (aerial photography – for visual reference only, may not be to scale); SSFM International, Inc., 2018 (Kauai County Zoning Ordinance); State of Hawaii Department of Transportation 
– Airports Division, Lihue Airport Plan, October 2020 (existing and future airport property boundaries, and future easements); US Census Bureau, 2021 (roads and county boundary); Ricondo & Associates, Inc., March 
2021 (multi-family residential). 
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Public Involvement Plan 
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Public Involvement Plan 
 Visit - www.lihmasterplan.com 
• Source for updates and document for review 
• Register to get updates 
• Provide comments 

 Release of Draft NEM Update Report for public review and comment 

 Public Information Meeting #2 - To Be Determined 
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Next Steps 
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Next Steps 
 Finalize Noise Modeling 

 Draft NEM Update Report 

 Provide Draft NEM Update Report for Review 

 Next Public Information Meeting – To Be Determined 
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Questions and Answers 
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Public Meeting #1 Legal Advertisement 
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10/12/21, 11:31 AM The Garden Island Classifieds | 0001344948-01 - The Garden Island Classifieds 

What are you looking for? Search Place My Ad 

Announcements Business Garage Sales Legal Notices Merchandise Pets Service Directory Schools and Learning State Legals 

Notice #: 0001344948-01 
Legal Notices 

Start Date: October 12, 2021 
End Date: October 12, 2021 

LEGAL NOTICE 
NOTICE OF PUBLIC INFORMATION MEETING 

LIHUE AIRPORT NOISE EXPOSURE MAP UPDATE 
Date: Tuesday, October 26, 2021 

Time: 6:00 pm HST 
Location: Via Zoom Video Conferencing 
https://ricondo.zoom.us/j/97485286062 

Meeting ID: 974 8528 6062 
(877) 853-5257 US Toll-free, or 

(888) 475-4499 US Toll-free 
The State of Hawaii, Department of Transportation (HDOT), Airports Division, is conducting a 

public information meeting for the Lihue Airport Noise Exposure Map Update (Study). The Study 
will update the Noise Exposure Maps that are used to evaluate land use compatibility with Lihue 
Airport. The purpose of this public information meeting is to discuss the work plan and afford the 

community an opportunity to comment on airport noise concerns. 
Due to the COVID19 pandemic, this meeting will be held virtually. To attend, please visit the study 

website www.lihmasterplan.com to register and/or see the Zoom link above. 
Presentation materials shared during the meeting can be viewed on the study website 

www.lihmasterplan.com after the conclusion of the information meeting. 
If you have any questions, please reach out via the study website www.lihmasterplan.com or in 

writing to: 
The State of Hawaii, Department of Transportation 

Airports Division 
400 Rodgers Boulevard, Suite 700 

Honolulu, Hawaii 96819 
Attention: Mr. Raymond Severn 

JADE T. BUTAY 
Director of Transportation 

(TGI1344948 10/12/21) 

Copyright ©2021 thegardenisland.com. All rights reserved. 
3-3137 Kuhio Hwy, Lihue, HI 96766 Telephone: (808) 245-3681 

classifieds.thegardenisland.com/legal-notices/legal-notices-legal-notices/0001344948-01/ 1/1 
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https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstaEhPyhAm7MEs3uQluevDL_ocWjZoiACGgbkFZQhIABBSUEHDeup120S-cFqXFMgXK4Qq0CSwPtzTjDdGs-Jdvypp4MlDk_fGK2zczQuc2MZmiI_86WHtOvV0iXQHLxW2Cnpd6DLUSd3xj0Qmh_WRX7S--tbgsYS9lUiSIi2PNG-3TYgQ1Y8p32Y1sCNtUeuAel0NRmCZChT8fX0S806_zyrfU_vIdiJQgxKR1y75VTO3ylQ7wsIEXl6tpM-c1Or_e2yU22Sa-7y15U9Ef1Tuy0fsfb4WxJEjs5J277biV4hVVIAn-FnO-wG8C-J_Nytf48zWtBcHKCRM&sig=Cg0ArKJSzGh8zMKYdWRP&fbs_aeid=[gw_fbsaeid]&adurl=https://hawaiicovid19.com/vaccine/%3Futm_source%3Dopi-ni%26utm_medium%3Dbox%26utm_campaign%3Dg&nm=1
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CEkgmvP5lYYSBOYyQtOUP8P6LsASj5bfcZd7smbOKDr_hHhABILmOkB9gyebNh-SjpBegAerribsDyAED4AIAqAMByAMIqgTQAk_QS4MhHtdWvaxlnGJwPsjMlR-oajhfFeTkdPe35oA3w_kk2r5hRqOAWnm5AHOxtW_ZwGZ5y3V8f5ml8sE6cnYu_RtAe-OgKVwX92CyU24H9kUhjyTxs4sersXIm1bWOwCPCM20GgWQdnGkCW1EpCnnTgoYJlZrrdA-QVb8vZx8GLNIWUFON8s79J3ExTAzPYwhKd_Am3zBMQDP9DnbvBHorudmjQH7QR3AUpTde1IPfKr4Al45jX5CNorDbaHYfe_3RJ1BF7Rd-c5Xxh_w3o8CiVh53bxQylRgkemhwt1BoDN041Ns9GitL0hCQOyTFV0c61cb-65MsFca6xOBfEw73sbMjcfQWgcu4PcjZfZnV-_ebQ8HTDEZgAGVuoxj6w1W2S_7PotKyFqCKuCgsp1tbTDIbEHz7Ppr_7IWFJdAuyvAR7luXv_7AyQy4Ie4scAE-8D35NQD4AQBoAYDgAf-k_ZEqAfw2RuoB_LZG6gHjs4bqAeT2BuoB7oGqAfulrECqAfVyRuoB6a-G6gH89EbqAeW2BuoB6qbsQKoB9-fsQLYBwHSCAcIgGEQARgdsQl6M1w3znF6FIAKA5gLAcgLAbgMAcoMCwiciobJ-OO3_aQB2BMM0BUBmBYBgBcB&ae=1&num=1&cid=CAASEuRoyrm2nzWqdfG3AiciPTQYfQ&sig=AOD64_39w9guAACgYQF0RcpcQb7D5XyVqw&client=ca-pub-3238555218588439&nx=CLICK_X&ny=CLICK_Y&nb=2&nis=1&adurl=https://www.myka.com/Product.aspx%3Fp%3D5241%26utm_source%3Dgoogle%26utm_medium%3Dgdn%26utm_campaign%3DUS_ALL_Google_cpc_Display_TCPA_2021_WomensApparel_TopicsGA_DT%26utm_content%3DWomens%2520Apparel%2520%252B%2520Topics%2520(GA)%2520-%2520DT%2520-%2520Selected%2520Age%26c%3D%26DisPop%3DY%26smt%3D968707%26genseg%3D%26dy%3Dgdn%26GDN%3Dgdn%26sliceTag%3D125839466619%26cq_plac%3Dclassifieds.thegardenisland.com%26cq_net%3Dd%26gclid%3DEAIaIQobChMIhM_5kenF8wIVDAitBh1w_wJGEAEYASAAEgLZ7_D_BwE
https://adssettings.google.com/whythisad?reasons=AB3afGEAAAWVW1tbW251bGwsWzksMTBdLG51bGwsbnVsbCxudWxsLFsiODA1MDgiXV0sW251bGwsImh0dHBzOi8vZ29vZ2xlYWRzLmcuZG91YmxlY2xpY2submV0L3BhZ2VhZC9pbnRlcmFjdGlvbi8__3NukVWM1FD0hvH4GEyAJu_Gh2w6C61gTgo-o9PJ59HPnhhmBrHIzxplQdqpql868JygqQ_QmFQBzYAIS98owL6RwY9F-rk8XjjuzkquLt_klCB4NVYpnz3a0cKVhXnilukWXsjzuXNSNnudYkcK5XmzljVHlJVOgrNauRxo8ZbobzNiCSaivIehnjyrHh89p0rQt9VmlGtOUPoSzzl9u5DQsp2QpKfoFehL6mIfQ3LsdiKo8-2XYV8FUPdf0umcHt4yZh-rOPtvPdx3JuCJhWF4vktI-eRPZMFAQMJUjXGpzWsD5xgwu74vx20vZLPsY,eigfkXHRCFDWHciqnQWXQw&source=display
https://adssettings.google.com/whythisad?reasons=AB3afGEAAAWVW1tbW251bGwsWzksMTBdLG51bGwsbnVsbCxudWxsLFsiODA1MDgiXV0sW251bGwsImh0dHBzOi8vZ29vZ2xlYWRzLmcuZG91YmxlY2xpY2submV0L3BhZ2VhZC9pbnRlcmFjdGlvbi8__3NukVWM1FD0hvH4GEyAJu_Gh2w6C61gTgo-o9PJ59HPnhhmBrHIzxplQdqpql868JygqQ_QmFQBzYAIS98owL6RwY9F-rk8XjjuzkquLt_klCB4NVYpnz3a0cKVhXnilukWXsjzuXNSNnudYkcK5XmzljVHlJVOgrNauRxo8ZbobzNiCSaivIehnjyrHh89p0rQt9VmlGtOUPoSzzl9u5DQsp2QpKfoFehL6mIfQ3LsdiKo8-2XYV8FUPdf0umcHt4yZh-rOPtvPdx3JuCJhWF4vktI-eRPZMFAQMJUjXGpzWsD5xgwu74vx20vZLPsY,eigfkXHRCFDWHciqnQWXQw&source=display
http://thegardenisland.com/
https://classifieds.thegardenisland.com/legal-notices/legal-notices-legal-notices/0001344948-01
https://thegardenisland.com
www.lihmasterplan.com
www.lihmasterplan.com
www.lihmasterplan.com
https://ricondo.zoom.us/j/97485286062


 

  

   

 

     

 

  

APPENDIX D.3 

Public Meeting #1 Comments Received 

NO PUBLIC COMMENTS WERE RECEIVED 
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Public Meeting #1 

Website Announcement 



 
 

 
 

  
  

   
 

  
 

 
 

     
   

 
 

   
 
 

 
    

 
   

 
    

  
  

 
    

 
 

 
   

 
   

 
  

  
     

   
    

 
 
 

LIHUE NOISE EXPOSURE MAP UPDATE 
MEETING DETAILS 

Date: Tuesday, October 26, 2021 
Time: 6:00 pm HST 

Location: Via Zoom Video Conferencing 
https://ricondo.zoom.us/j/97485286062 

Meeting ID: 974 8528 6062 
877 853 5257 US Toll-free, or 

888 475 4499 US Toll-free 

The Hawai’i Department of Transportation (HDOT), Airports Division is conducting the 
first of two public information meetings for the Lihue Airport Noise Exposure Map (NEM) 
Update (Study). The Study is based on Title 14 Code of Federal Regulations (CFR) Part 
150, Airport Noise Compatibility Planning which requires land uses located in the airport 
environs be reviewed to understand the relationship between land uses and noise 
exposure associated with aircraft activity at an airport. A NEM graphically depicts aircraft 
noise exposure on and in the vicinity of an airport by presenting lines of equal day-night 
average sound level (DNL) values. NEMs provide local communities an opportunity to 
visualize aircraft noise exposure to make better informed decisions regarding proposed 
noise-sensitive development within the immediate surrounding environs of an airport. 

The purpose of this first public information meeting is to afford the community an 
opportunity to comment on the work plan, aircraft noise modeling methodology, airport-
specific aircraft operations forecast and aircraft noise concerns. HDOT staff and expert 
consultants will be in attendance to present information and answer questions during the 
meeting. 

Questions will be addressed at the public information meeting, but members of the public 
are encouraged to submit written comments via the study website 
www.lihmasterplan.com or in writing to: 

Hawaii Department of Transportation – Airports Division 
Attn: Mr. Raymond Severn 

400 Rodgers Blvd. Suite 700 Honolulu, Hawai'i 96819 

Due to the COVID-19 pandemic, this meeting will be held virtually. If you need an auxiliary 
aid/service or other accommodation due to a disability, or language interpretation for 
languages other than English, contact Mr. Raymond Severn by phone at 808-838-8817 
or by email at raymond.s.severn@hawaii.gov as soon as possible. Requests made as 
early as possible will allow adequate time to fulfill your request. Upon request, this notice 
is available in alternate formats such as large print, Braille, or electronic copy. 

https://ricondo.zoom.us/j/97485286062
mailto:raymond.s.severn@hawaii.gov
www.lihmasterplan.com
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Lihue Airport Noise Exposure Map Update 
Public Information Meeting #2 
May 5, 2022 



     

      

      

  

  
      

 
 

    
  

 
  

      

Welcome 
 Opening remarks by Herman Tuiolosega, Hawaii Department of Transportation, 

Airports, Planning Division Section Head 

 Follow up remarks by Ura Yvan, Ricondo & Associates, Inc. – Meeting Moderator 

• Purpose 

• A Draft for the Lihue Airport Noise Exposure Map Report is posted on the website at: 
https://www.lihmasterplan.com/documentation/ 

• Presentation will be recorded and posted on the website at: 
https://www.lihmasterplan.com/stay-informed/ 

• Not being recorded for testimony, for information purposes only 
• Comments must be received by 5:00 p.m. HST on 

May 16, 2022, via: 
– The website at the bottom of the “Stay Informed” page 
– Mail, post-marked May 16, 2022, sent to: 

Hawaii Department of Transportation – Airports Division 
Attn: Mr. Ray Severn 
400 Rodgers Blvd. Suite 700 
Honolulu, Hawaii 96819 
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Zoom Protocol 
1. At the bottom of the screen in Zoom, click on the “Participants” icon.  Welcome 

• Update your Name 2. A list of participants will appear on the right-hand side of the Zoom room. Hover over your name 

1. First and Last 
Name 

and click the “More” button. 

3. Click the “Rename” option 2. Ex: Raymond 
Severn 

• Names to be used to Enter your name in the “Enter a new screen name” field. If available on the screen, make sure to 
uncheck “Remember my name for future meetings” if you wish not to carry the changes forward identify commenters for future Zoom meetings. 

4. 

Note: some users may have a different version of Zoom with different locations of 
commands, but the participant symbology should be the same. 
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Zoom Protocol 
 Commenting 

• All participants will be muted by the moderator 
• Moderator will call on participants who: 

1. Raise hand physically (if video is on) 
2. Raise hand virtually (hand feature) 
Hand feature: select “Reactions” icon then 

Select “Raise Hand” button 

3. Comment in chat 
4. Send an email to uyvan@ricondo.com (if none of these 

features work and you are a committee member with a 
question or comment) 
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Agenda 
1. Title 14 CFR Part 150 Overview 
2. Roles in NEM Update 
3. Understanding Noise and Sound Level Metrics 
4. Operations Forecast and Study Years 
5. Noise Modeling Methodology and Inputs 
6. Land Use Compatibility 
7. Results 
8. Next Steps 
9. Public Comment and Q&A Session 
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Title 14 Code of Federal Regulations 
(CFR) Part 150 Overview 
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Title 14 CFR Part 150 Overview 
 Sets forth the regulations and guidelines for airport sponsors to undertake 

noise compatibility planning 

 Establishes the methodology for preparing aircraft noise exposure maps 
and developing aircraft noise and land use compatibility programs 

 14 CFR Part 150 studies are voluntary and must abide by 14 CFR Part 
150 guidelines to be accepted by the Federal Aviation Administration (FAA) 
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Title 14 CFR Part 150 Overview – History 
 Promulgated by the FAA pursuant to the Aviation Safety and Noise 

Abatement Act (ASNA) of 1979, Public Law 96-193 

 In 1981, an Interim Rule on Federal Aviation Regulations (FAR) Part 150, 
Airport Noise Compatibility Planning was issued 

 FAR Part 150 finalized in 1985 

 Recodified as Title 14 Code of Federal Regulations (CFR) Part 150, 
Airport Noise Compatibility Planning 

 Part 150 studies must adhere to 14 CFR Part 150 guidelines for noise 
exposure maps to be accepted, and noise compatibility programs to be 
approved by the FAA 
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Title 14 CFR Part 150 Overview – Parts 
 A Title 14 CFR Part 150 Study identifies and evaluates two components – 

existing and future:  
• aircraft noise 
• land use 

 Consists of two distinct but complementary portions: 
• Noise Exposure Maps (NEM) 
• Noise Compatibility Program (NCP) 

 The Lihue Airport (LIH or Airport) Title 14 CFR Part 150 NEM Update: 
• Will update existing and future aircraft noise and 
• Will reflect existing and future land use conditions 
• Will not update the Noise Compatibility Program 
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Title 14 CFR 150 Overview - Terminology 
Aircraft Noise Contour (contour): 
Lines connecting points of equal noise exposure level 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022. 

Public Information Meeting #2 for the Lihue Airport Noise Exposure Map Update | May 5, 2022 10 



 

      

 
      

              

Title 14 CFR 150 Overview - Terminology 
Noise Exposure Map (NEM): Provides information on the existing and future 
expected areas exposed to various levels of aircraft noise around an airport. 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022. 
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Title 14 CFR 150 Overview – NEM Update 
 Determine existing and future noise conditions in the vicinity of the Airport due to 

changes since previous FAA-accepted NEM in: 
• Operations 
• Aircraft used by operators 
• Airfield (i.e., LIH Runway 3-21 runway safety area improvements) 
• Incompatible land use 

 Method: 
• Conduct an update to the NEMs for existing and future conditions 
• Consult stakeholders and provide general public opportunity to comment on 

update 
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Title 14 CFR 150 Overview – NEM Update 
Certification 

 DOT-A are expected to certify that: 

• The analysis and results are true and complete to the best of their knowledge and 
belief under penalty of 18 US Code 1001 

• Adequate opportunity has been afforded to interested persons to submit views, 
data, and comments concerning the correctness and adequacy of the Noise 
Exposure Maps and descriptions of forecast aircraft operations. 
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Technical Advisory Committee 
and Public Meetings 

We Are Here 

Title 14 CFR Part 150 Overview – NEM Process 
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Flight
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SOURCE: Ricondo & Associates, Inc., April 2022. 
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Title 14 CFR Part 150 Overview – Regulatory 
Framework 
 Federal law establishes aircraft noise standards, operating rules, compatibility 

planning process, and limitations on the airport owner’s capability to restrict aircraft 
operations. 

 State law establishes compatibility planning guidelines and noise standards except 
for aircraft. 

 Local noise ordinances establishes noise standards and compatible land use 
planning except for aircraft. 
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Title 14 CFR Part 150 Overview – 
Who Can Regulate Airport Noise? 
 Federal Aviation Administration (FAA): 

• Controls aircraft in flight 
• Regulates aircraft noise at its source (i.e., aircraft engines) 
• Grants aircraft and pilot certification 

 State of Hawaii Department of Transportation – Airports Division (DOT-A) : 
• Does not have authority to restrict aircraft operations 
• Manages capital improvement projects and infrastructure 
• Has the authority to adopt local land use guidelines with limitations 
 Local Government: 

• Does not have authority to restrict aircraft operations 
• Enforces compatible land use through zoning 
• Mandates use of sound-insulating building materials 
• Implements real estate disclosure 

*Federal law preempts state and local regulations. 
Public Information Meeting #2 for the Lihue Airport Noise Exposure Map Update | May 5, 2022 16 



      

Roles in NEM Update 
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Roles 
 FAA 

• Approve any customization to aircraft noise model input 
• Approve operations forecast 
• Review and accept the NEM 

 DOT-A 
• Sponsor the NEM Update 
• Certify accuracy of the NEM 
• Consult with agencies and interested parties 
• Provide opportunity for public input 

 Consultant Team 
• Conduct NEM analysis and prepare documentation 
• Support consultation and public information outreach 
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Roles (continued) 
 Technical Advisory Committee (TAC) 

• Provide input and insight on technical issues associated with certain aspects of 
aviation, airport operations, and land use 

 Public 
• Review and comment on NEM methodology, existing and forecast airport specific 

aircraft operations, and aircraft noise concerns 
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Understanding Noise and Sound Level 
Metrics 
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Understanding Noise and Sound Level Metrics 
 As required by FAA, airport noise assessments are based on annual Day-

Night Average Sound Level (DNL) noise metric 

 DNL is expressed in A-weighted decibels (dBA) – focuses on the sound 
frequencies that are detectible by the human ear 

 DNL represents the cumulative effects of all aircraft operations occurring 
during an average 24-hour period 

 Calculated based on an “annual average day” derived from aircraft 
operations data for an entire calendar year 

 In the calculation of DNL, noise events occurring during the nighttime 
hours (10:00 p.m. to 7:00 a.m.) are increased by a 10-decibel weighting to 
represent the increased sensitivity of people to noise that occurs at night 

Nighttime Penalty Effect: 
1 nighttime operation is equivalent to 10 daytime operations 
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Understanding Noise and Sound Level Metrics 
 Maximum Sound Level (Lmax) and Sound Exposure Level (SEL) 

SOURCE: Brown-Buntin Associates, November 2008 
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Understanding Noise and Sound Level Metrics 
 Lmax, SEL and Average Sound Level (Leq) 

SOURCE: Airport Cooperative Research Program (ACRP), ACRP Report 15: Aircraft Noise: A Toolkit for Managing Community Expectations (Figure 6-2, p. 115), 2009; Ricondo & Associates, Inc., October 2021 
(updated figure 6-2). 
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Understanding Noise and Sound Level Metrics 
 Day-Night Average Sound Level (DNL) 

SOURCE: Ricondo & Associates, Inc., October 2021. 
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Operations Forecast and Study Years 
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Operations Forecast – Summary 
 Based on the Master Plan Update forecast analysis, which was approved 

by the FAA on September 30, 2020 

 Based on 2018 annual aircraft operations and forecast trends prior to 
COVID-19 Pandemic 

 Applied to develop the aircraft activity levels for the future year NEM that 
represents “at least 5 years” from the year when the NEM Update report is 
submitted to the FAA 

SOURCE: Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020 
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Operations Forecast – COVID-19 Pandemic 
 Considered uncertainties related to the severity and duration of impact 

remain 

 Compared to the 2020 FAA Terminal Area Forecast (TAF) 
• Focus on forecasting the near-term recovery back to 2019 activity 
• Return to 2019 levels in 2025 – a 13.3% compound annual growth rate 
• Master Plan forecast 2027 levels forecast for 2031 in TAF 
• Variance between Master Plan forecast and 2020 TAF less than 10% 

after recovery to 2019 levels 

 Master Plan forecast 2027 levels represent activity levels “at least five 
years” from expected NEM Update Report submittal to FAA 

SOURCE: Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020. 
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Historic 2020 TAF Master Plan Update Forecast 

NOTES: TAF – Terminal Area Forecast; CAGR – Compound Annual Growth Rate;  TAF operations based on federal  fiscal year (October to September) 
SOURCES: Federal Aviation Administration, 2019 Terminal Area Forecast, February 2020 (historic Federal fiscal year operations); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – 
Aviation Activity Forecasts, Lihue Airport, March 2020 (Master Plan Update forecast operations, compound annual growth rates and TAF variance to Master Plan forecast from 2025 to 2038). 
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Study Years 
 2019 

• Operations have temporarily dropped due to COVID-19 pandemic 
• High short-term growth rate to return to 2019 levels - faster than normal growth 

rates 
• 2020 to 2025 Master Plan forecast CAGR: 0.8% 
• 2020 to 2025 2020 TAF CAGR: 13.3% 

• 2020 and 2021 are within recovery period and does not represent a reasonable 
representation of existing conditions 

• Recovery to 2019 operations levels expected to occur within the five-year 
planning horizon 

• 2019 selected as reasonable representation of existing conditions after recovery 
from COVID-19 pandemic impacts – FAA concurred on January 21, 2022 

 2027 
• Master Plan 2027 forecast levels could be reached between 2027 and 2031 
• Forecast operations “at least five years” from submittal of NEM Update to FAA 
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Forecast – Operations Counts 
 Annual Aircraft Itinerant Operations – operations that land at an airport, 

arriving from outside the airport area, or departs an airport and leaves the 
airport area 

USER CATEGORY DEFINITION 2019 ACTUAL1 

An aircraft with seating capacity of more than 60 seats or a 
Air Carrier 27,246 maximum payload capacity of more than 18,000 pounds 

carrying passengers or cargo for hire or compensation. 

2027 FORECAST2 

33,919 

An aircraft designed to have a maximum seating capacity of
60 seats or less or a maximum payload capacity of 18,000 77,982 Air Taxi 86,246 pounds or less carrying passengers or cargo for hire or 
compensation. 

General Aviation All civil aircraft, except those classified as air carriers or air
taxis. 5,868 6,436 

Military All classes of military takeoffs and landings at FAA and FTC 
facilities. 

1,677 1,797 

Total --- 112,773 128,398 

NOTES: 
1 Represents historical annual operations for the calendar year. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Distributed Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); US 
Department of Transportation, Federal Aviation Administration, Aviation Forecast Approval – Lihue Master Plan, September 30, 2020; Ricondo & Associates, Inc., March 2021 (analysis). 
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Forecast – Operations Counts (continued) 

 Annual Aircraft Local Operations - operations that remain in the local traffic 
pattern 

USER CATEGORY 2019 ACTUAL1 2027 FORECAST2 

General Aviation 13,572 16,558 

Military 

Total 14,060 16,979 

421 488 

   

      

      

              
   

           
             

 

    
   

         

NOTES: 
1 Represents historical annual operations for the calendar year reported by the Federal Aviation Administration in the 2019 Distributed Operations Network report for the LIH Airport Traffic Control Tower. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: US Department of Transportation, Federal Aviation Administration, Distributed Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); US 
Department of Transportation, Federal Aviation Administration, Aviation Forecast Approval – Lihue Master Plan, September 30, 2020; Ricondo & Associates, Inc., March 2021 (analysis). 

 Annual Total Operations 
2019 ACTUAL1 2027 FORECAST2 

126,833 145,377 

NOTES: 
1 Represents historical annual operations for the calendar year. 
2 Represents annual operations from the Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts. 
SOURCES: Federal Aviation Administration, https://aspm.faa.gov/aspmhelp/index/Glossary.html, (accessed October 7, 2021); Ricondo & Associates, Inc., Lihue Master Plan  and Noise Exposure Update - Aviation Activity 
Forecasts, March 2020. 
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Noise Modeling Methodology and Inputs 
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Noise Model Methodology – Overview 

 Aircraft noise modeling allows: 
• Calculation of aircraft noise exposure at any location 
• Illustration of annual average aircraft noise exposure 
• Forecast of future aircraft noise exposure 
• Evaluation of changes in noise impacts due to changes in runway configuration 

or use 
• Evaluation of changes in aircraft fleet mix and/or number of operations 
• Assessment of operational procedures 

 Aviation Environmental Design Tool (AEDT) 
replaced the Integrated Noise Model (INM) when 
it was released in 2015. The current version, 
AEDT 3d, is being used for this 14 CFR Part 150 
NEM Update study. 

SOURCE: Federal Aviation Administration, Aviation Environmental Design Tool (AEDT): Version 3d Technical Manual, March 2021. 
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Noise Model Methodology – How it Works 

SOURCE: Federal Aviation Administration 
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Noise Model Methodology - Inputs 

 Inputs affecting the size of the contour include: 
• Operation Levels – User input 
• Aircraft Fleet Mix – User input based on AEDT aircraft database 
• Time of Day Distribution – User input 
• Aircraft Performance Characteristics – AEDT or FAA-approved user defined 
data 

 Inputs affecting the shape of the contour/distribution of noise exposure include: 
• Runway Use – User input 
• Flight Track Locations and Use – User input 
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Average Annual Itinerant Operations & Time of Day 
 Itinerant – operations that land at an airport, arriving from outside the 

airport area, or departs an airport and leaves the airport area 
 Existing – 2019 (DRAFT) 

ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 4 NIGHT 5 TOTAL DAY 4 NIGHT 5 TOTAL TOTAL 
Heavy Jet 1 3.24 0.09 3.34 2.78 0.56 3.34 6.67 

Large and Small Jets 2 3 35.07 9.06 44.14 35.27 8.87 44.14 88.27 
Piston/Turboprop 13.63 5.86 19.49 13.70 5.80 19.49 38.99 

Military 1.72 0.57 2.29 1.97 0.32 2.29 4.59 
Helicopter 82.73 2.50 85.22 82.73 2.50 85.22 170.45 

TOTAL ITINERANT OPERATIONS 6 136.39 18.09 154.48 136.44 18.04 154.48 308.97 

 Future – 2027 (DRAFT) 
ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 4 NIGHT 5 TOTAL DAY 4 NIGHT 5 TOTAL TOTAL 
Heavy Jet 1 1.86 0.14 2.00 1.63 0.37 2.00 4.00 

Large and Small Jets 2 3 44.32 11.33 55.65 44.68 10.98 55.66 111.31 
Piston/Turboprop 15.34 7.27 22.61 15.41 7.20 22.61 45.22 

Military 1.85 0.62 2.46 2.12 0.34 2.46 4.92 
Helicopter 90.43 2.73 93.16 90.43 2.73 93.16 186.32 

TOTAL ITINERANT OPERATIONS 153.79 22.10 175.88 154.26 21.63 175.89 351.78 

       

      

    
 
  

 
  

 

 
    

 
  

 

  
   

        
             

      

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Itinerant Operations & Time of Day 
 Existing – 2019 

Time of Day Percentage by Aircraft Category and Percentage Share of Average Annual Operation Type Day (AAD) Operations 
Heavy Jet¹ Large and Small Jets ² ³ Piston/Turboprop Military Helicopter 2% 

29% 

13% 

Heavy Jet¹ 
100% 

Large and Small 
Jets ² 90% 

Piston/Turboprop ³ 80% 

Military 70% 

60%
Helicopter 

50% 

40% 

30% 

20% 

10% 

88% 

12% 

Day ⁴ 

Night ⁵ 0% 

1% 

55% 

Annual/AAD 

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Itinerant Operations & Time of Day 
 Future – 2027 
Percentage Share of Average Annual Time of Day Percentage by Aircraft Category and 

Day (AAD) Operations Operation Type 
Heavy Jet¹ 1% Heavy Jet¹ Large and Small Jets ² ³ Piston/Turboprop Military Helicopter 

32% 

13% 

53% 

100%Large and Small Jets 
² 

90% 
Piston/Turboprop ³ 

80% 
Military 

70% 

Helicopter 60% 

50% 
1% 

Annual/AAD 40% 

30% 

Day ⁴ 20% 

Night ⁵ 

88% 

12% 

10% 

0% 

NOTES: 
1 Heavy Jet - Aircraft weighing more than 255,000 pounds 4 Day = 7:00 a.m. to 9:59 p.m. 
2 Large Jet - Aircraft weighing more than 41,000 and up to 255,000 pounds 5 Night = 10:00 p.m. to 6:59 a.m. 
3 Small Jet – Aircraft weighing less than 41,000 pounds 6 Totals may not add due to rounding. 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Local – operations that remain in the local traffic pattern 
 Existing – 2019 

ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 3 NIGHT 4 TOTAL DAY 3 NIGHT 4 TOTAL TOTAL 
General Aviation Jet 1 1.46 0.76 2.22 1.46 2.22 4.45 

Piston/Turboprop 2.58 7.34 4.76 7.34 14.68 
Military 2 0.50 0.00 0.50 0.50 0.50 1.00 

Helicopter 9.18 18.37 
TOTAL LOCAL OPERATIONS 5 15.64 3.61 19.25 15.64 3.61 19.25 38.50 

 Future – 2027 
ARRIVAL DEPARTURE 

AIRCRAFT CATEGORIES DAY 3 NIGHT 4 TOTAL DAY 3 NIGHT 4 TOTAL TOTAL 
General Aviation Jet 1 1.82 0.96 2.77 1.82 0.96 2.77 5.54 

Piston/Turboprop 5.74 3.11 8.86 5.74 3.11 8.86 17.71 
Military 2 0.58 0.00 0.58 0.58 0.00 0.58 1.15 

Helicopter 10.73 0.32 11.06 10.73 0.32 11.06 22.11 
TOTAL LOCAL OPERATIONS 5 18.86 4.39 23.26 18.86 4.39 23.26 46.52 

0.27 8.92 9.19 0.27 8.92 
0.00 
2.58 4.76 
0.76 

       

      

        
             

      

  

 
  

 

 

    

  

 
 

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Existing – 2019 

Percentage Share of Average Annual Time of Day Percentage by Aircraft Category and 

11% 

38%

48% 

Day (AAD) Operations Operation Type 
General Aviation Jet ¹ Piston/Turboprop Military ² Helicopter 

100%General Aviation Jet ¹ 

90%Piston/Turboprop 

Military ² 80% 

Helicopter 70% 

60% 

3% 50% 
Annual/AAD 

81% 

19% 

40% 

30% 

20% 
Day ³ 

10%Night ⁴ 

0% 

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Average Annual Local Operations & Time of Day 
 Future – 2027 

Percentage Share of Average Annual Time of Day Percentage by Aircraft Category and 
Day (AAD) Operations Operation Type 

General Aviation Jet ¹ Piston/Turboprop Military ² Helicopter 
General Aviation Jet ¹ 

100% 
Piston/Turboprop 

90%Military ² 
80%Helicopter 

70% 

60% 

12% 

38%

48% 

2% 50% 

81%

19% 

Annual/AAD 
40% 

30% 

20%Day ³ 

Night ⁴ 10% 

0% 

NOTES: 
1 General Aviation Jet – Non-commercial jet aircraft. 
2 Civilian-type aircraft operated by military and government agencies are included in the large jet, small jet, and prop/turboprop categories, 
3 Day = 7:00 a.m. to 9:59 p.m. 
4 Night = 10:00 p.m. to 6:59 a.m. 
5 Totals may not add due to round 

SOURCES: US Department of Transportation, Federal Aviation Administration, Operations Network (OPSNET), https://aspm.faa.gov/opsnet/sys/Airport.asp (accessed March 10, 2021; Airport operations); Ricondo 
& Associates, Inc., Lihue Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts, Lihue Airport, March 2020; State of Hawaii Department of Transportation – Airports Division, Lihue Airport 
Runway Safety Area Improvements – Final Environmental Assessment, March 2018. 
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Noise Model Methodology – Stage Length 
 Departure flight distance from airport to destination 

STAGE LENGTH CATEGORIES 

CATEGORY STAGE LENGTH 
(NAUTICAL MILES) 

1 0 – 500 
2 500 – 1,000 
3 1,000 – 1,500 
4 1,500 – 2,500 
5 2,500 – 3,500 
6 3,500 – 4,500 
7 4,500 – 5,500 
8 5,500 – 6,500 
9 6,500 + 

Al
tit

ud
e 
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e 
M

ea
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Se
a 

Le
ve

l (
ft)

 

Example: Stage Length Comparison for Boeing 717-200 
12000 

10000 

8000 

6000 

4000 

2000 

0 

Stage 1 Stage 5 

0 5 10 15 20 
Cumulative Ground Track Distance (nm) 

 Composite Stage Length Distribution for Commercial Aircraft 
STAGE LENGTH 

YEAR 1 2 3 4 5 TOTAL 
EXISTING - 2019 63.32% 0.00% 0.00% 33.53% 3.15% 100.00% 
FUTURE - 2027 59.25% 0.00% 0.00% 37.42% 3.33% 100.00% 
SOURCES: Federal Aviation Administration, Aviation Environmental Design Tool (AEDT): Version 3d Technical Manual, March 2021 (stage length categories); Ricondo & Associates, Inc., December 2016. (runway use 
percentage for local operations); Diio Mi, October 2021 (ATCT operation counts from FAA’s OPSNET and Innovata schedule); Ricondo & Associates, Inc., Lihue Master Plan and Noise Exposure Map Update: Aviation 
Activity Forecasts, March 2021; Ricondo & Associates, Inc., October 2021 (stage length comparison for Boeing 717-200). 
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Noise Model Methodology – Runway Use 
Itinerant Operations 
2019 & 2027 

Day: 1.0% 
Night: 1.0% 

Day: 2.1% 
Night: 2.1% 

Day: 9.9% 
Night: 9.9% 

Day: 89.9% 
Night: 89.9% 

LEGEND 

Arrivals 

Departures 

NOTES: 
1 Daytime = 7:00 a.m. to 9:59 p.m. 
2 Nighttime = 10:00 p.m. to 6:59 a.m. 

NORTH 3. Totals do not add up due to rounding 

SOURCES: Woolpert, August 2019 (aerial imagery); State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, August 15, 
2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative - LIH Runway 3-21 RSA, December 2016; Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Runway Use 
Local Operations 
2019 & 2027 

LEGEND 

Arrivals 

Departures 

NOTES: 
1 Daytime = 7:00 a.m. to 9:59 p.m. 
2 Nighttime = 10:00 p.m. to 6:59 a.m. 
3. Totals do not add up due to rounding NORTH 

Day: 6.2% 
Night: 0% 

Day: 0.9% 
Night: 0% 

Day: 0.9% 
Night: 0% 

Day: 6.2% 
Night: 0% 

   

      

                   
                

 

 
 

 

   
   

     

SOURCES: Woolpert, August 2019 (aerial imagery); State of Hawaii Department of Transportation – Airports Division, Runway 3-21 Safety Area Improvements at Lihue Airport, Safety Risk Management, August 15, 
2016; Ricondo & Associates, Inc., Comments from Airline Committee of Hawaii to DOT-A's Preferred Alternative - LIH Runway 3-21 RSA, December 2016; Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Helipad Use 
 Three helipads 

 Modeled as one 
helipad 

LEGEND 

Primary Arrivals 

Primary Departures 

Helipad 
Locations 

NORTH 

   

      

        

  

 

SOURCES: Woolpert, August 2019 (aerial imagery); Ricondo & Associates, Inc., October 2021 (analysis). 
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Noise Model Methodology – Flight Tracks 
Generalized Fixed-Wing 

    

      

              

 
NORTH 

Arrivals 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022. 
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Noise Model Methodology – Flight Tracks 
Generalized Fixed-Wing 

    

      

              

 
NORTH 

Departures 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022. 
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Noise Model Methodology – Flight Tracks 
Generalized Fixed-Wing/Military 

    

      

              

 
NORTH 

Touch-and-Go 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022. 
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Noise Model Methodology – Flight Tracks 
Generalized Helicopter 

    

      

              

 
 

NORTH 

Arrivals and Departures and Touch-and-Go 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022. 
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Land Use Compatibility 
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Land Use Compatibility – FAA 

Y 

N (#) 
N 

Y or ## 

Compatible without restrictions 

Generally compatible with NLR measures 

Not compatible, but if allowed NLR measures required 

Not compatible and should be prohibited 

NLR: Noise Level Reduction 

LEGEND 

Public Information Meeting #2 for the Lihue Airport Noise Exposure Map Update | May 5, 2022 51 



     
 

     

   
   

    

 
 

   
     

 

  
  

  
 

     

   

   
  

  
    

 

   
 

    
  

      

    

   

      

    

    

  

   

Land Use Compatibility – State of Hawaii 
YEARLY DAY-NIGHT NOISE LEVEL (DNL) IN DECIBELS 

LAND USE 
BELOW 

60 
60-65 65-70 70-75 75-80 80-85 

Residential 
Low density residential, resorts, and hotels (outdoor 
facility) 

Y(1) N(2) N N N N 

Low density apartment with moderate outdoor use Y N(2) N N N N 
High density apartment with limited outdoor use Y N(2) N(2) N N N 
Transient lodgings with limited outdoor use Y N(2) N(2) N N N 
Public Use 
Schools, day-care centers, libraries, and churches Y N(3) N(3) N(3) N N 
Hospitals, nursing homes, clinics, and health facilities Y Y(4) Y(4) Y(4) N N 
Indoor auditoriums and concert halls Y(3) Y(3) N N N N 
Governmental services and office buildings serving the 
general public 

Y Y Y(4) Y(4) N N 

Transportation and parking Y Y Y(4) Y(4) Y(4) Y(4) 
Commercial Use and Government Use 
Offices – government, business ,and professional Y Y Y(4) Y(4) N N 
Wholesale and retail--building materials, hardware, and 
heavy equipment 

Y Y Y(4) Y(4) Y(4) Y(4) 

Airport businesses – car rental, tours, lei stands, ticket 
offices, etc. 

Y Y Y(4) Y(4) N N 

Retail, restaurants, shopping centers, financial 
institutions, etc. 

Y Y Y(4) Y(4) N N 

Power plants, sewage treatment plants, and base yards Y Y Y(4) Y(4) Y(4) N 
Studios without outdoor sets, broadcasting, production 
facilities, etc. 

Y(3) Y(3) N N N N 

Manufacturing, Production, and Storage 
Manufacturing, general Y Y Y(4) Y(4) Y(4) N 
Photographic and optical Y Y Y(4) Y(4) N N 
Agriculture (except livestock) and forestry Y Y(5) Y(5) Y(5) Y(5) Y(5) 
Livestock farming and breeding Y Y(5) Y(5) 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(6) Y(6) N N N 
Outdoor music shells, amphitheaters Y(6) N N N N N 
Nature exhibits and zoos, neighborhood parks Y Y N N N N 
Amusements, beach parks, active playgrounds, etc. Y Y Y Y N N 
Public golf courses, riding stables, cemeteries, 
gardens, etc. 

Y N N N N N 

Professional/resort sport facilities, locations of media 
events, etc. 

Y(6) N N N N N 

Extensive natural wildlife and recreation areas Y(6) N N N N N 

LEGEND 

N (#) 

Y 

Y or ## 

N 

Compatible without restrictions 

Generally compatible with NLR measures 

Not compatible, but if allowed NLR measures required 

Not compatible and should be prohibited 

NOTES: 
Y – yes, land use and related structures are compatible without restrictions. 
N – no, land use and related structures are not compatible and should be prohibited. 
(1) A noise level 60 DNL does not eliminate all risks of adverse noise impacts from 

aircraft noise. However, the 60 DNL planning level has been selected by the Hawaii 
State Department of Transportation – Airports Division as an appropriate 
compromise between the minimal risk level of 55 DNL and significant risk level of 65 
DNL. 

(2) Where the community determines that these uses must be allowed, Noise Level 
Reduction (NLR) measures to achieve interior levels of 45 DNL or less should be 
incorporated into building codes and be considered in individual approvals. Normal 
local construction employing natural ventilation can be expected to provide an 
average NLR, and will not eliminate outdoor noise problems. 

(3) Because of the DNL noise descriptor system represents a 24-hour average of 
individual aircraft noise events, each of which can be unique in respect to amplitude, 
duration, and tonal content, the NLR requirements should be evaluated for the 
specific land use, interior acoustical requirements, and properties of the aircraft noise 
events. NLR requirements should not be based solely upon the exterior DNL 
exposure level. 

(4) Measures to achieve required NLR 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) Residential buildings require NLR. Residential buildings should not be located 
where noise is greater than 65 DNL. 

(6) Impact of amplitude, duration, frequency, and tonal content of aircraft noise events 
should be evaluated. 

Numbers in parentheses refer to notes SOURCE: State of Hawaii Department of Transportation – Airports Division, Hilo 
International Airport FAR Part 150 Noise Exposure Map Report, April 2013. 
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Land Use Compatibility – FAA vs. State of Hawaii 
 Hawaii guidelines developed due to the outdoor life-style of the people 

and that majority of residences are naturally ventilated 

 Considers land uses below DNL 60 dBA as compatible 

 Utilizes DNL 55 dBA for the required buyer notification boundary 

State Land Use Compatibility Table Changes to FAA Table 

1 

2 

TABLE SET UP TABLE FOOTNOTES 
Community determines residential uses to achieve NLR 

Criteria of yearly DNL ranges are below DNL 60 TO DNL interior levels of DNL 45.  Normal local construction can 
85 in lieu of below DNL 65 to Over DNL 85. be expected to provide an average NLR of approximately 

9 dBA. 
NLR requirements should be evaluated and not be based 

Residential land use category is delineated into low solely upon the exterior DNL exposure level for schools, 
density and high density. indoor auditoriums, concert halls, studios without outdoor 

sets, broadcasting, and production facilities. 
No indication of dBA measurement to achieve required Additional land use categories included under recreation: NLR for the design and construction of buildings where professional/resort sport facilities, locations of media 3 the public is received, office areas, noise sensitive areas, events, extensive natural wildlife, and recreation areas or where the normal noise level is low. 

NOTE: NLR – Noise Level Reduction 
SOURCE: State of Hawaii Department of Transportation – Airports Division, Lihue Airport Noise Compatibility Program: Volume 1-Noise Exposure Map Report, May 1989. 
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Existing Land Use Map 

NORTH 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022 
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Existing Zoning Map 

NORTH 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022 
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Off-Airport Future Developments Map 

NORTH 

SOURCE: Hawaii Department of Transportation – Airports Division, Title 14, Code of Federal Regulations, Part 150 Airport Noise Compatibility Planning Noise Exposure Map Update, April 2022 
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Results 
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2019 Existing Condition NEM 

NORTH 
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2019 NEM – Incompatible Uses 
 FAA Guidelines 

• Golf Course – 10 acres in DNL 70+ dBA contour (no indoor facilities in area) 

• Natural Land – 24 acres in DNL 70+ dBA contour 

 State of Hawaii Guidelines 
• Golf Course – 132 acres in DNL 60+ dBA contour 

• Resort – 4 acres in DNL 60+ dBA contour (includes structures associated with 
Kauai Lagoons Marina at Marriott's Kauai Lagoons Kalanipu‘u) 

• Natural Land – 94 acres in DNL 60+ dBA contour 

• 1 Place of Worship in DNL 60+ dBA contour 
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2027 Forecast Conditions NEM 

NORTH 
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2027 NEM – Incompatible Uses 
 FAA Guidelines 

• Golf Course – 12 acres in DNL 70+ dBA contour (no indoor facilities in area) 

• Natural Land – 23 acres in DNL 70+ dBA contour 

 State of Hawaii Guidelines 
• 6 residential units in DNL 60+ dBA contour (approximately 18 residents) 

• 1 place of worship in DNL 60+ dBA contour 

• Golf Course – 184 acres in DNL 60+ dBA contour 

• Resort – 8 acres in DNL 60+ dBA contour (includes structures associated with 
Kauai Lagoons Marina at Marriott’s Kauai Lagoons Kalanipu‘u) 

• Natural Land – 103 acres in DNL 60+ dBA contour 
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2019 and 2027 NEM – Historic Properties Located in 
the DNL 60+ dBA Noise Contour 
STATE INVENTORY 
OF HISTORICS 
PLACES NUMBER SITE TYPE FUNCTION DESCRIPTION 

LOCATED WITHIN 
NOISE EXPOSURE 
CONTOUR 

LAND USE 
DESIGNATION 

LAND USE 
COMPATIBILITY 
PER FAA 
GUIDELINES 

LAND USE 
COMPATIBILITY 
PER STATE OF 
HAWAII 
GUIDELINES 

 
  

      

 
 

  
 

  
 

  

 

  
  

 
 

 

 

  
 

  

  

  
 

  

   
 

  

50-30-11-2087 

50-30-11-2096 

Nawiliwili Harbor 
Light, Wall Remnants, 
and Building 
Foundations 

Ditch 

Lighthouse and 
Associated Remnants 
of Caretaker’s 
Quarters 

Drainage 

Series of features 
interpreted as being 
associated with 
Nawiliwili Harbor 
Light 
Concrete drainage 
ditch 

DNL 65 dBA 

DNL 65 dBA 

Transportation 

Transportation 

Compatible 

Compatible 

Compatible 

Compatible 

50-30-11-2097 Ditch Drainage Concrete drainage 
ditch 

DNL 65 dBA Transportation Compatible Compatible 

50-30-11-2103 

50-30-08-3958 

Structural 
Foundations 

Enclosures and 
Related Structures 
Enclosures and 
Related Structures 

Industrial Complex 

Animal Husbandry 

Animal Husbandry 

Remnants of five 
foundations 
associated with a 
historic industrial 
complex present near 
Ahukini Landing 
Piggery dating from 
the plantation era 
Piggery dating from 
the plantation era 

DNL 65 dBA 

DNL 70 dBA 

DNL 70 dBA 

Transportation 

Natural 

Natural 

Compatible 

Incompatible 1 

Incompatible 1 

Compatible 

Incompatible 2 

Incompatible 2 

NOTES: 
Historic properties are those that are listed in or eligible for listing in the National Register of Historic Places. 
1 Although a historic property may be located in an area that is considered incompatible by FAA guidelines, this does not necessarily mean the historic property would be impacted or that it affects its eligibility for listing in the National Register of Historic 

Places. Natural land uses are most closely related to “Nature exhibits and zoos” in Title 14 Code of Federal Regulations Part 150 land use compatibility guidelines. Per FAA guidelines, these uses are considered incompatible at DNL 70 dBA and 
higher. 

2 Although a historic property may be located in an area that is considered incompatible by the State of Hawaii recommended guidelines, this does not necessarily mean the historic property would be impacted or that it affects its eligibility for listing in 
the National Register of Historic Places. Natural land uses are most closely related to “Nature exhibits and zoos, neighborhood parks” and “Extensive natural wildlife and recreation areas” in State of Hawaii land use compatibility guidelines. Per State 
of Hawaii guidelines, these uses are considered incompatible at DNL 70 dBA and higher. 

dBA – A-Weighted Decibels 
DNL – Day-Night Average Sound Level 
FAA – Federal Aviation Administration 
SOURCES: Monahan, Chris, Ph.D., and Hallett H. Hammatt, Ph.D., Archaeological Literature Review and Field Inspection Report for the Nawiliwili-Ahukini Bike Path Project, Nawiliwili, Kalapaki and Hanama’ulu Ahupua’a, Lihu’e District, 

Kaua’I Island, July 2008; Wilson Okamoto Corporation and State of Hawaii Department of Transportation – Airports Division, Final Environmental Impact Statement, Lihue Airport Improvements, November 2007; Appendix A of this Study. 
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2019 and 2027 NEM – Supplemental Information 
 Plot of the DNL 55 dBA contour is for informational purposes only 

 All uses between the DNL 55 and 60 dBA noise contours are considered 
compatible by FAA and State of Hawaii guidelines 

 State of Hawaii requires use of the DNL 55 dBA as a property buyer notification 
boundary 

2019: 994 acres within the DNL 55 dBA contour area 

2027: 1,141 acres within the DNL 55 dBA contour area 
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Next Steps 
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Next Steps 

 Receive comments on Draft NEM Update Report up to May 16, 2022 

 Finalize Draft NEM Update Report 

 Submit Draft NEM Update Report to FAA for Review and Acceptance 
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Public Comment and 
Questions and Answers Session 

The presentation ended at 7:10 PM 

We will remain online until 8:00 PM 
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4/18/22, 8:50 AM The Garden Island Classifieds | 0001368131-01 - The Garden Island Classifieds 

What are you looking for? 

Search Place My Ad 

Announcements Business Garage Sales Legal Notices Merchandise Pets Service Directory Schools and Learning 
State Legals 

Notice #: 0001368131-01 
Legal Notices 

Start Date: April 17, 2022 
End Date: April 20, 2022 

LEGAL NOTICE 
NOTICE OF PUBLIC INFORMATION MEETING 

LIHUE AIRPORT NOISE EXPOSURE MAP UPDATE 
Date: Thursday, May 5, 2022 
Time: 6:00 pm – 8:00pm HST 

Location: Via Zoom Video Conferencing 
https://ricondo.zoom.us/webinar/register/WN_jtaolZtfTAqcFw4cWOxX9A 

Meeting ID: 97015115610 
877 853 5257 US Toll-free, or 

888 475 4499 US Toll-free 
The Hawaii Department of Transportation (HDOT), Airports Division is conducting the second of 
two public information meetings for the Lihue Airport Noise Exposure Map (NEM) Update Study. 

The Study will update the NEMs that are used to evaluate land use compatibility with Lihue 
Airport. 

The purpose of this second public information meeting is to afford agencies and the general 
public an opportunity to comment on the Draft NEM Report. The Draft NEM Report is available 

for download on the study documentation webpage located at: 
https://www.lihmasterplan.com/documentation/ 

Please note that this meeting will be held virtually. 
Members of the public are encouraged to submit written comments on the Draft NEM Report via 
the study website https://www.lihmasterplan.com/stay-informed/ at the bottom of the page in the 

“Questions or Comments?” field, or in writing to: 
Hawaii Department of Transportation 

– Airports Division 
Attn: Mr. Raymond Severn 

400 Rodgers Blvd. Suite 700 
Honolulu, Hawaii 96819 

Comments must be received by 5:00 p.m. HST 
on May 16, 2022. 

If you need an auxiliary aid/service or other accommodation due to a disability, or language 
interpretation for languages other than English, contact Mr. Raymond Severn by phone at 808-

classifieds.thegardenisland.com/legal-notices/legal-notices-legal-notices/0001368131-01/ 1/2 

https://www.thegardenisland.com/
http://classifieds.thegardenisland.com/
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http://classifieds.thegardenisland.com/category/service-directory/
http://classifieds.thegardenisland.com/category/schools-and-learning/
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838-8817 or by email at raymond.s.severn@hawaii.gov by Monday, April 25, 2022. Requests 

made by this date will allow adequate time to fulfill your request. Upon request, this notice is 
available in alternate formats such as large print, Braille, or electronic copy. 

JADE T. BUTAY 
Director of Transportation 

(TGI1368131 4/17, 4/20/22) 

 
 

 

  Copyright ©2022 thegardenisland.com. All rights reserved. 
3-3137 Kuhio Hwy, Lihue, HI 96766 Telephone: (808) 245-3681 
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From: LIH Master Plan <no-reply@wufoo.com> 

Sent: Tuesday, May 17, 2022 8:09 AM 

To: Severn, Raymond S <raymond.s.severn@hawaii.gov> 

Cc: Ura Yvan <uyvan@ricondo.com> 

Subject: [EXTERNAL] Question or Comment from Peter McClaran 

Name * Peter McClaran 

Email * petermcclaran@gmail.com 

My (808) 397-9242 

Phone 

Number 

Topic of Noise Exposure Map Questions or Comments 

Your 

Message 

* 

Message 

Hello, Regarding noise exposure, I want to inform you that my residence at the Lihue Townhouse Apts. at 4156 is 

presently significantly impacted by the noise of the big jets taking off from Lihue Airport. So, looking at your project to 

extend the airport and blast area 1,000 feet closer to this area I am concerned that the level of noise will increase 

substantially. As the bird flies the current blast zone is about 4,000 feet away. With the change in the runway the blast 

area will be moved to within 3,000 feet. That is 25% closer to this residential area therefore we will likely experience a 

25% increase in the noise level at this residence. This kind of increase in noise for this residential area has not been 

addressed. I would recommend that this potential increase in noise for the Lihue residential area be addressed and 

mitigated. The EIS for this project does not include this residential area in its study but the impact is substantial. 

Looking forward to a response. 

mailto:petermcclaran@gmail.com
mailto:UraYvan<uyvan@ricondo.com
mailto:Severn,RaymondS<raymond.s.severn@hawaii.gov
mailto:LIHMasterPlan<no-reply@wufoo.com
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APPENDIX E 

Part 150 Noise Exposure Checklist – Part 1 
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PART 150 NOISE EXPOSURE MAP CHECKLIST – PART I 
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I. Submitting and Identifying The NEM: 

A. Submission is properly identified: 

1. 14 C.F.R. Part 150 NEM? ✔ Chapter 1, page 1-1 

2. NEM and NCP together? ✔ NEM submittal only 

3. Revision to NEMs FAA previously determined to be in compliance with ✔ Chapter 1, page 1-1 
Part 150? 

B. Airport and Airport Operator's name are identified? ✔ Chapter 1, page 1-1 

C. NCP is transmitted by airport operator’s dated cover letter, describing it as a ✔ No NCP submitted – Not applicable 
Part 150 submittal and requesting appropriate FAA determination? 

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

A. Is there a narrative description of the consultation accomplished, including ✔ Chapter 4, pages 4-1 to 4-2 
opportunities for public review and comment during map development? 

B. Identification of consulted parties: 

1. Are the consulted parties identified? ✔ Chapter 4, Table 4.1-1, page 4-2 

2. Do they include all those required by 150.21(b) and A150.105(a)? ✔ Chapter 4, Table 4.1-1, page 4-2 

3. Agencies in 2., above, correspond to those indicated on the NEM? ✔ Chapter 4, Table 4.1-1, page 4-2 

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)? 

✔ Sponsor’s Certification, page i 
Appendix C 
Appendix D 

D. Does the document indicate whether written comments were received ✔ Chapter 4, pages 4-1 to 4-2 
during consultation and, if there were comments, that they are on file with the Appendix D 
FAA regional airports division manager? 

III. General Requirements: [150.21] 

A. Are there two maps, each clearly labeled on the face with year (existing ✔ Exhibit NEM-1, page ii 
condition year and one that is at least 5 years into the future)? Exhibit NEM-2, page iii 

Chapter 3, Exhibit 3.1-1, page 3-2 
Chapter 3, Exhibit 3.2-1, page 3-7 

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? 

✔ Cover letter 
Exhibit NEM-1, page ii 
Chapter 1, Section 1.3.1.1, pages 1-2 
to 1-4 
Chapter 3, Exhibit 3.1-1, page 3-2 
Appendix B 

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? 

✔ Exhibit NEM-2, page iii 
Chapter 1, Section 1.3.1.2, pages 1-4 
to 1-6 
Chapter 3, Exhibit 3.2-1, page 3-7 
Appendix B 

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 

✔ Chapter 1, pages 1-1 to 1-6 
Appendix B 
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submission? 

C. If the NEM and NCP are submitted together: ✔ See I.A.2 above 

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? 

n/a n/a 

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

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

n/a n/a 

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

n/a n/a 

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 

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 mustnot 
be less than 1" to 2,000'), and is the scale indicated on the maps? 
(Note (1) if the submittal uses separate graphics to depict flight tracksand/or 
noise monitoring sites, these must be of the same scale, because they are part 
of the documentation required for NEMs.) (Note (2) supplemental graphics that 
are not required by the regulationdo not need to be at the 1” to 2,000’ scale) 

✔ Exhibit NEM-1, page ii 
Exhibit NEM-2, page iii 
Chapter 3, Exhibit 3.1-1, page 3-2 
Chapter 3, Exhibit 3.2-1, page 3-7 

B. Is the quality of the graphics such that required information is clear and 
readable? (Refer to C. through G., below, for specific graphic depictions that 
must be clear and readable) 

✔ 

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 ✔ 

b. Runway configurations with runway end numbers ✔ 

2. Does the depiction of the off-airport data include? 

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

✔ 

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

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

✔ 

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

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

✔ 

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? 

✔ Chapter 1, Section 1.3.1.1, 
pages 1-2 to 1-4 
Chapter 1, Section 1.3.1.2, 
pages 1-4 to 1-6 
Chapter 2, pages 2-1 to 2-34 
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E. Flight tracks for the existing condition and forecast year timeframes (these 
may be on supplemental graphics which must use the same land use base 
map and scale as the existing condition and forecast year NEM), which are 
numbered to correspond to accompanying narrative? 

✔ Chapter 2, Exhibits 2.7-2 to 2.7-8, 
pages 2-23 to 2-29 

F. Locations of any noise monitoring sites (these may be on supplemental 
graphics which must use the same land use base map and scale as the official 
NEMs). 

✔ No noise monitoring sites at LIH 

G. Noncompatible land use identification: 

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

2. Are noise sensitive public buildings and historic properties identified? 
(Note: If none are within the depicted NEM noise contours, this should be 
stated in the accompanying narrative text.) 

3. Are the noncompatible uses and noise sensitive public buildings readily 
identifiable and explained on the map legend? 

✔ 

✔ 

✔ 

No noncompatible land uses within the 
DNL 65 dBA contours depicted on the 
map graphics; 
Exhibit NEM-1, page ii 
Exhibit NEM-2, page iii 
Chapter 3, Exhibit 3.1-1, page 3-2 
Chapter 3, Exhibit 3.2-1, page 3-7 

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

✔ No compatible land uses normally 
considered noncompatible located within 
the DNL 65 dBA contours 
Chapter 1, pages 1-6 to 1-9 
Chapter 2, pages 2-7 to 2-12 

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? 

✔ Chapter 2, pages 2-1 to 2-34 
Appendix B 

2. Are the underlying technical data and planning assumptions reasonable? ✔ Chapter 4, pages 4-1 to 4-2 
Appendix B 
Appendix C 
Appendix D 

B. Calculation of Noise Contours: 

1. Is the methodology indicated? ✔ Chapter 1, pages 1-2 to 1-6 
Chapter 2, Section 2.7, pages 2-14 to 
2-34 

a. Is it FAA approved? ✔ Chapter 1, Section 1.3.1, pages 1-2 to 1-6 
Appendix B 

b. Was the same model used for both maps? (Note: The same model also 
must be used for NCP submittals associated with NEM determinations 
already issued by FAA where the NCP is submitted later, unless the airport 
sponsor submits a combined NEM/NCP submittal as a replacement, in 
which case the model used must be the most recent versionat the time the 
update was started.) 

✔ Chapter 1, Section 1.3.1, page 1-2 
Chapter 3, pages 3-1 to 3-9 

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

✔ FAA-approved model was used 
Chapter 1, Section 1.3.1, page 1-2 
Chapter 2, pages 2-15 and 2-34 

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

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 adjustments as noted in Chapter 2, 
page 2-15 
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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? 

n/a No noise monitoring at LIH 

4. For noise contours below DNL 65 dB, does the supporting 
documentation include an explanation of local reasons? (Note: A narrative 
explanation, including evidence the local jurisdiction(s) have adopted a 
noise level less than DNL 65 dB as sensitive for the local community(ies), 
and including a Table or other depiction of the differences from the Federal 
table, is highly desirable but not specifically required by the rule. However, 
if the airport sponsor submits NCP measures within the locally significant 
noise contour, an explanation must be included if it wants the 
FAA to consider the measure(s) for approval for purposes of eligibility for 
Federal aid.) 

✔ Chapter 1, pages 1-7 to 1-9 

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? 

✔ Chapter 3, Tables 3.1-2 and 3.2-2, 
pages 3-4 and 3-8 

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

✔ Chapter 1, page 1-6 

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? 

✔ Chapter 1, pages 1-7 to 1-8 

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

✔ Chapter 1, pages 1-7 to 1-9 
Appendix A, Table A.2-3 

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 

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 forecast 
compatibility in the future? 

✔ Chapter 2, pages 2-4 to 2-6 and 2-11 

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? 

Sponsor’s Certification, Page i 

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? 

Sponsor’s Certification, Page i 

Noise Exposure Map Update | E-4 | Part 150 Noise Exposure Map Checklist – Part 1 
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JOSH GREEN, M.D. EDWIN H. SNIFFEN 
GOVERNOR DIRECTOR 

Deputy Directors 
DREANALEE K. KALILI 

TAMMY L. LEE 
ROBIN K. SHISHIDO 

JAMES KUNANE TOKIOKA 

STATE OF HAWAII IN REPLY REFER TO: 

DEPARTMENT OF TRANSPORTATION 
869 PUNCHBOWL STREET AIR-EP 23.0010 

HONOLULU, HAWAII 96813-5097 

February 2, 2023 

Mr. Carlos H. Salas 
Acting Airports District Office Manager 
Federal Aviation Administration 
P.O. Box 50244 
Honolulu, Hawaii 96850 

Dear Mr. Salas: 

Subject: Amended Noise Exposure Map Update Submission Pursuant to Title 14 Code of 
Federal Regulations Part 150, Airport Noise Compatibility Planning, Lihue Airport, 
Kauai, Hawaii, State Project No. AK1012-10 

The State of Hawaii, Department of Transportation, Airports Division (DOT-A) acknowledges 
receipt of the Federal Aviation Administration’s (FAA) formal review comments on the Lihue 
Airport (LIH) Noise Exposure Map (NEM) Update Report, dated June 2022. For reference 
purposes, the FAA’s review and comments letter, dated September 7, 2022, is included as 
Attachment A. 

The following are DOTA’s responses to FAA’s comments in italics: 

1. Submit the public comments received during the public review and comment 
period through separate correspondence to the FAA for our files and include this 
submission information in the LIH NEM Update submittal. 

The DOT-A received one written public comment on the Draft NEM Report on 
March 17, 2022 – after the comment period deadline of March 16, 2022. Section 4, 
page 4-1, of the NEM Report submitted to the FAA states “Public comments were 
considered when the Study was finalized.  One written public comment was received (see 
Appendix D).” A copy of the written comment is provided in Appendix D.7. 
Attachment B of this letter provides a copy of the email comment. The DOT-A also 
consulted with the Technical Advisory Committee (TAC), which a copy of the meeting 
notes summarizing feedback provided by the TAC members is included in Attachment B. 
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2. For the NEMs, we have carefully reviewed the aviation forecast information provided in 
Appendix B.2. of the June 16, 2022, LIH NEM Update submittal and request additional 
information be provided to the FAA about HDOT’s selection of the year 2019 for the 
existing condition NEM. Specifically, describe why the year 2020 was not selected for 
the existing condition. We have reviewed the comparison between 2019 and 2020 
operational number in Appendix B.2. However, we request you verify the number of 
noise sensitive land uses within the 65 decibel (dB) day-night average sound level (DNL) 
would be larger for the year 2019 compared to the year 2022 (the year of submission). 
Present information in the LIH NEM Update submittal verifying that the number of noise 
sensitive land uses within the 65 dB DNL contour eligible for sound mitigation would be 
greater using the year 2019 than 2022 due to the reduction in aircraft operations due to 
the COVID-19 Pandemic. Based on the information provided in Appendix B.2. in the 
June 16, 2022, formal submittal, describe how HDOT anticipates the number and type of 
aircraft operations would return to 2019 levels by the forecast year NEM of 2027. 

The DOT-A selected 2019 for the base year NEM, because it was the last full year of 
operations data at the time the NEM update was being prepared pursuant to Title 14, 
Code of Federal Regulations (CFR) Part 150 (Part 150 NEM Update). As indicated in 
the FAA checklist for preparing Part 150 documentation, the airport sponsor should 
verify in writing, that operations data in the Part 150 documentation are representative of 
existing conditions. The summary below discusses the rationale for using 2019 to 
represent existing conditions and for the continued use of the Master Plan 2027 forecast 
detailed in Chapter 1 of the Part 150 NEM Update report (NEM Update report) submitted 
in June 2022. 

Describe why the year 2020 was not selected for the existing condition. 
As indicated in Section 1.3.1.1 in the Part 150 NEM Update report, the data collection 
and preliminary analysis for the Part 150 NEM Update were initiated in mid-2020, using 
operations data for calendar year 2019, the most recent complete calendar year at that 
time. The analysis to develop updated NEMs took just over two years to complete, due 
in part to the delays caused by the Master Plan forecast approval process and the 2020 
COVID-19 pandemic. Section 1.3.1.1 of the NEM Update report describes two reasons 
2019 is still considered a reasonable representation of existing conditions rather than 
2021 or 2022: 1) the impact the 2020 COVID-19 pandemic had on operations, and 2) the 
significant year over year growth forecast for the recovery period. These reasons also 
hold true for 2020. 

Significant Decrease in Operations in 2020: The 2020 COVID-19 pandemic impacted 
the aviation industry and operations worldwide and, as noted above, impacted the Part 
150 NEM Update project schedule. Operations at LIH decreased from 131,702 in 
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Fiscal Year (FY)1 2019 to 62,374 in FY 2020, a 53 percent decrease.2 This decrease was 
caused by the 2020 COVID-19 pandemic restrictions and its direct and immediate impact 
on scheduled operations. As indicated in Section 1.3.1.1 of the NEM Update report, the 
impact caused by the 2020 COVID-19 pandemic restrictions is considered temporary. 
Operations data for 2020 represent a temporary condition subject to substantial year over 
year change until demand recovers. Therefore, 2020 does not reasonably represent 
existing conditions. 

Post-2020 COVID-19 Pandemic Recovery to 2019 Levels between 2020 and 2024: 
Section 1.3.1.1 of the NEM Update report documents the significant growth FAA has 
forecast for the post-2020 COVID-19 pandemic recovery period. In the FAA 2021 TAF 
Executive Summary Report, FAA defines recovery as the point when an airport reaches 
pre-pandemic operation levels recorded for 2019.3 The post-2020 COVID-19 pandemic 
growth in operations is forecast to occur at a higher rate than normal over the short-term 
as the aviation system recovers. The recovery growth rates forecast by FAA are greater 
than those experienced following other major disruption events, such as the 
September 11, 2001, terrorist attacks and Hurricane Iniki in September 1992. The 2020 
FAA Terminal Area Forecast (TAF)4 released in May 2021 indicated a 13 percent 
compound annual growth rate (CAGR)5 between 2020 and 2025 at LIH. The 2021 TAF 
released by the FAA in March 2022 indicates similar high short-term growth rate at LIH 
as the aviation system recovers to 2019 levels by FY 2024. According to the FAA’s 
2021 TAF, operations are expected to recover at a rate of 25 percent from FY 2021 to 
FY 2022, 33 percent from FY 2022 to FY 2023, and another 24 percent from FY 2023 to 
FY 2024. Growth rates are forecast to reduce to about 1 percent per year after recovery 
from FY 2025 to FY 2045. 

Use of operations data from 2000 would result in the need to update the NEMs once 
operations levels at LIH again reach 2019 levels. Therefore, 2019 represents an existing 
condition equivalent to post-2020 COVID-19 pandemic recovery conditions. 

Verify that the number of noise sensitive land uses within the 65 dB DNL contour 
eligible for sound mitigation would be greater using the year 2019 than 2022 due to 
reduction in aircraft operations from COVID-19 pandemic. 

The current Noise Compatibility Program (NCP) does not include an FAA-approved 
measure for a sound insulation program; therefore, the number of people or acreage of 

1 Fiscal year is the Federal Aviation Administration’s fiscal year defined between October 1st to September 30. This is used to 
compare fiscal year forecast counts provided in FAA Terminal Area Forecast. The 2019 annual operations used for the NEM 
are based on calendar year operation counts. 

2 Federal Aviation Administration, Operations Network – Airport Operations Report, August 2022 (accessed on August 3, 2022) 
3 Federal Aviation Administration, 2021 Terminal Area Forecast Executive Summary Fiscal Years 2021 to 2045, June 2022, 

page 4. 
4 US Department of Transportation, Federal Aviation Administration, 2020 Terminal Area Forecast, May 2021. 
5 The CAGR represents the annual growth rate experienced over a specified period of time. 
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noise-sensitive land use exposed to DNL 65 dBA or higher in 2019 versus 2022, which 
would be based on a full year of operations data collected for 2021, does not have an 
impact on eligibility for sound insulation treatment as a mitigation measure under the 
NCP for the LIH. Regarding noise contours and noise sensitive land uses, there are no 
people nor residential uses or other noise-sensitive structures located within the DNL 65 
dBA and higher noise contour area for 2019. Based on the 35 percent decrease in 
operations in calendar year 2021 compared to calendar year 2019 as reported by FAA 
Operations Network (OPSNET) airport operations database, it can be reasonably 
concluded that the area within the DNL 65 and higher noise contour would be larger for 
2019 compared to a contour based on 2021 operations data. 

Describe how HDOT anticipates the number and type of aircraft operations would 
return to 2019 levels by the forecast year NEM of 2027 

The DOT-A concurs with FAA’s 2020 and 2021 TAF forecasts indicating recovery to 
2019 operation levels is expected to occur prior to 2027. The FAA 2021 TAF indicates 
recovery in 2024. Growth rates after 2024 are expected to normalize and reach operation 
levels in 2027, similar to those forecast in DOT-A’s Master Plan forecast. Table 1.3-1 in 
the NEM Update report shows the comparative results between the Master Plan forecast 
2027 operation levels and FAA’s 2020 TAF levels for 2027, with the difference being
approximately five percent. In the 2021 TAF, 140,608 operations are forecast for 2027, 
within three percent of the Master Plan forecast. Based on the two FAA TAF 
comparisons, the 2027 operation levels modeled are well within the 10 percent margin 
identified in the FAA’s forecast review guidance.6 Therefore, DOT-A’s forecast 
operations levels for 2027 remain valid for the Part 150 NEM Update. 

The type and frequency of aircraft that contribute most to the overall DNL exposure 
levels at LIH in the Master Plan forecast for 2027 are not expected to change as a result 
of the 2020 COVID-19 pandemic. At the time of the formal NEM Update report 
submittal in June 2022, FAA’s OPSNET airport operations count indicated monthly 
traffic began to increase compared to the same month of the previous year in June 2021,7 

three months after the COVID-19 vaccine was available to the public in the State of 
Hawaii.8 Further, based on a review of the FAA’s Traffic Flow Management System 
Counts database,9 the primary aircraft used by airlines in 2019 and throughout the 
recovery period continue to be narrowbody jet aircraft, such as the Airbus 320, Airbus 
321, Boeing 737, and Boeing 757. Smaller numbers of larger, widebody aircraft, such as 
the Boeing 767, operated in 2019 and throughout the pandemic. The primary corporate 

6 Federal Aviation Administration, Review and Approval of Aviation Forecasts, June 2008. 
7 Federal Aviation Administration, Operations Network – Airport Operations Report, November 2022 (accessed November 2, 

2022).
8 State of Hawaii, Department of Health, Vaccinations for Those 70 and Older Begin Monday, March 8, March 3, 2021, 

https://health.hawaii.gov/news/newsroom/vaccinations-for-those-70-and-older-begin-monday-march-8/ 
(accessed November 2, 2022). 

9 Federal Aviation Administration, Traffic Flow Management System Counts, January 2019 to September 2022, November 2022 
(accessed November 2, 2022). 

https://health.hawaii.gov/news/newsroom/vaccinations-for-those-70-and-older-begin-monday-march-8
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jet operating at LIH in 2019 and throughout the pandemic were the Gulfstream models, 
and the primary propeller aircraft continued to be the Cessna 208. These aircraft types 
have been, and are forecast to continue to be, the primary contributors to noise exposure 
at LIH. 

Domestic operations are still recovering, however, aircraft types serving LIH appear to 
follow forecast trends indicated in the Master Plan forecast. Demand has shown a 
notable increase during the summer months of 2022 and airlines have the aircraft 
capacity, but staffing has limited their ability to meet demand because of early 
retirements and layoffs in response to the 2020 COVID-19 pandemic.10 Airlines are 
using newer, fuel-efficient aircraft, such as the Boeing 737 MAX and Airbus 321-NEO, 
although not all older aircraft have been retired. It is difficult to determine how long high 
fuel prices will continue at their current levels but they are not expected to have a notable 
effect on the aircraft types forecast for 2027, as most types already forecast for 2027 are 
newer, fuel-efficient aircraft. It is reasonable to forecast that as airlines recover staffing, 
frequencies will increase further using existing aircraft. There is also no indication that 
new service using larger, widebody aircraft, such as the Boeing 787 and/or Airbus 330, 
would be delayed because of the post-2020 COVID-19 pandemic recovery. Therefore, 
the current forecast level of operations and fleet mix for 2027 continues to be a 
reasonable forecast. 

3. Include the approved final version of the “Master Plan and Noise Exposure Map Update 
– Aviation Activity Forecasts” in the LIH NEM Update submittal. The version that was 
submitted to the FAA was a draft of the document dated March 2020. 

The Master Plan and Noise Exposure Map Update – Aviation Activity Forecasts Report 
in Appendix B.2 has been updated to remove the “draft” stamp. 

4. Depict the noncompatible land uses within the 65dB DNL contour graphically in the 
Existing Year (2019) NEM and Future Year (2027) NEM and include these descriptions 
within their respective NEM legends. 

The Existing Year (2019) NEM and Future Year (2027) NEM exhibits have been 
amended to clearly identify the natural land and the golf course land use areas within the 
DNL 70 dBA contour, which are considered noncompatible land uses according to Table 
1 in § A150.101. The certification statement was re-signed as a result of the amendment. 

10 Los Angeles Times, Why flights are so expensive right now., May 26, 2022. 

https://pandemic.10
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5. In addition, the FAA requests that the NEM Checklist that HDOT prepared and included 
within the LIH NEM Update submittal be taken out of the main body of the submittal and, 
instead, be included as a separate appendix. If HDOT wishes to maintain the location of 
the NEM Checklist within the body of the submittal, then the page numbering would need 
to be adjusted accordingly. 

The NEM Checklist has been removed out of the main body of the submittal and 
included as Appendix E. 

We look forward to receiving FAA’s acceptance of the Amended Part 150 NEM Update Report 
and NEM maps.  If you have any questions, please contact Mr. Herman Tuiolosega, 
Head Planner of the Airports Division, at (808) 838-8810 or via email at 
herman.tuiolosega@hawaii.gov. 

Sincerely, 

EDWIN H. SNIFFEN 
Director of Transportation 

Attachments: A – FAA’s Review and Comments Letter, dated September 7, 2022 
B – Public Comment and Technical Advisory Committee Meeting Summary 

Notes 

c: Ms. Ura Yvan, Director, Ricondo & Associates, Inc. 

mailto:herman.tuiolosega@hawaii.gov
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Western-Pacific Region 300 Ala Moana Blvd, Room 7-128 U.S Department Airports District Office Honolulu, HI 96813 of Transportation MAIL: Box 50244 
Honolulu, HI 96850-0001 Federal Aviation Telephone: (808) 312-6028 

Administration 

September 7, 2022 

Mr. Jade T. Butay 
Director of Transportation 
State of Hawaii Department of Transportation 
869 Punchbowl Street 
Honolulu, HI 96813-5097 

Dear Mr. Butay: 

Lihue Airport 
Noise Exposure Maps Update 

This letter is to advise you that the Federal Aviation Administration (FAA) has 
completed its preliminary review of the Lihue Airport (LIH) Noise Exposure Map (NEM) 
Updates submittal. The State of Hawaii, Department of Transportation (HDOT) 
submitted the 2019 and 2027 LIH NEMs to the FAA electronically in a letter to the FAA 
on June 16, 2022. 

We require HDOT to provide the following additional information: 

1. Submit the public comments received during the public review and comment 
period through separate correspondence to the FAA for our files and include this 
submission information in the LIH NEM Update submittal. 

2. For the NEMs, we have carefully reviewed the aviation forecast information 
provided in Appendix B.2. of the June 16, 2022 LIH NEM Update submittal and 
request additional information be provided to the FAA about HDOT’s selection of 
the year 2019 for the existing condition NEM. Specifically, describe why the year 
2020 was not selected for the existing condition. We have reviewed the 
comparison between 2019 and 2020 operational number in Appendix B.2.. 
However, we request you verify the number of noise sensitive land uses within 
the 65 decibel (dB) day-night average sound level (DNL) would be larger for the 
year 2019 compared to the year 2022 (the year of submission). Present 
information in the LIH NEM Update submittal verifying that the number of noise 
sensitive land uses within the 65 dB DNL contour eligible for sound mitigation 
would be greater using the year 2019 than 2022 due to the reduction in aircraft 
operations due to the COVID-19 Pandemic. Based on the information provided in 
Appendix B.2. in the June 16, 2022 formal submittal, describe how HDOT 
anticipates the number and type of aircraft operations would return to 2019 levels 
by the forecast year NEM of 2027. 
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3. Include the approved final version of the “Master Plan and Noise Exposure Map 
Update – Aviation Activity Forecasts” in the LIH NEM Update submittal. The 
version that was submitted to the FAA was a draft of the document dated March 
2020. 

4. Depict the noncompatible land uses within the 65dB DNL contour graphically in 
the Existing Year (2019) NEM and Future Year (2027) NEM and include these 
desriptions within their respective NEM legends. 

5. In addition, the FAA requests that the NEM Checklist that HDOT prepared and 
included within the LIH NEM Update submittal be taken out of the main body of 
the submittal and, instead, be included as a separate appendix. If HDOT wishes to 
maintain the location of the NEM Checklist within the body of the submittal, then 
the page numbering would need to be adjusted accordingly. 

If you have any questions about the Part 150 process or other questions about this matter, 
please contact Mr. Kevin Nishimura by email at kevin.h.nishimura@faa.gov. 

Sincerely, 

Carlos H. Salas 
Assistant Manager, Honolulu Airports District Office 

cc: AWP-610 

mailto:kevin.h.nishimura@faa.gov
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From: LIH Master Plan <no-reply@wufoo.com> 

Sent: Tuesday, May 17, 2022 8:09 AM 

To: Severn, Raymond S <raymond.s.severn@hawaii.gov> 

Cc: Ura Yvan <uyvan@ricondo.com> 

Subject: [EXTERNAL] Question or Comment from Peter McClaran 

Name * Peter McClaran 

Email * petermcclaran@gmail.com 

My (808) 397-9242 

Phone 

Number 

Topic of Noise Exposure Map Questions or Comments 

Your 

Message 

* 

Message 

Hello, Regarding noise exposure, I want to inform you that my residence at the Lihue Townhouse Apts. at 4156 is 

presently significantly impacted by the noise of the big jets taking off from Lihue Airport. So, looking at your project to 

extend the airport and blast area 1,000 feet closer to this area I am concerned that the level of noise will increase 

substantially. As the bird flies the current blast zone is about 4,000 feet away. With the change in the runway the blast 

area will be moved to within 3,000 feet. That is 25% closer to this residential area therefore we will likely experience a 

25% increase in the noise level at this residence. This kind of increase in noise for this residential area has not been 

addressed. I would recommend that this potential increase in noise for the Lihue residential area be addressed and 

mitigated. The EIS for this project does not include this residential area in its study but the impact is substantial. 

Looking forward to a response. 

mailto:petermcclaran@gmail.com
mailto:UraYvan<uyvan@ricondo.com
mailto:Severn,RaymondS<raymond.s.severn@hawaii.gov
mailto:LIHMasterPlan<no-reply@wufoo.com


  

     

   

  

    

  

  
    

   

    

    

    

     

    

  

   

   

   

   

   

   

   

   

     

  

    

    

   

   

   

   

   

   

   

LIHUE AIRPORT OCTOBER 2021 

Lihue Noise Exposure Map Update October 25, 2021 

Technical Advisory Committee Meeting #1 2:00pm HST 

Airport Project Number: AK1012-10 Zoom 

MEETING FACILITATOR: Ura Yvan 

NOTE TAKER(S): Monica Daga, Ryan Lenda 
MEETING ATTENDEES REPRESENTING EMAIL 

Roth Puahala Hawaii State Senator Ronald D. Kouchi r.puahala@capitol.hawaii.gov 

Arryl Kaneshiro County of Kauai ajkaneshiro@kauai.gov 

Don Kakuda County of Kauai, Wastewater Division dkakuda@kauai.gov 

Kaaina Hull County of Kauai, Planning Department khull@kauai.gov 

Lea Kaiaokamalie County of Kauai, Planning Department lkaiaokamalie@kauai.gov 

Mark Perriello Kauai Chamber of Commerce mark@kauaichamber.org 

Kimberly Evans Federal Aviation Administration Kimberly.Evans@faa.gov 

Guy Ichinotsubo DOT-A Guy.ichinotsubo@hawaii.gov 

Hannah Hays DOT-A Hannah.h.hays@hawaii.gov 

Herman Tuiolosega DOT-A Herman.tuiolosega@hawaii.gov 

Lynette Kawaoka DOT-A Lynette.kawaoka@hawaii.gov 

Ray Severn DOT-A Raymond.s.severn@hawaii.gov 

Traci Lum DOT-A Traci.h.lum@hawaii.gov 

Bruce Kaiwi DOT-A (LIH) Bruce.kaiwi@hawaii.gov 

Jeff Dorn DOT-A (LIH) Jeff.dorn@hawaii.gov 

Dale Nelson FedEx Feeder Ops – Corporate Air nelsond@corporateair.net 

Tony Ind FedEx 

Casey Riemer Jack Harter Helicopters criemer@jackharterheli.com 

Amy St. Pierre Lihue Federal Contract Tower, Hawaii Amy.St.Pierre@midwestatc.com 

Kyle Jacobson Safari Helicopters kyle.jacobson@safarihelicopters.com 

Dharma Thapa Ricondo dthapa@ricondo.com 

John Williams Ricondo jwilliams@ricondo.com 

Monica Daga Ricondo mdaga@ricondo.com 

Ryan Lenda Ricondo rlenda@ricondo.com 

Steve Smith Ricondo ssmith@ricondo.com 

Ura Yvan Ricondo uyvan@ricondo.com 

Meeting Summary | 1 | Project Status Meeting 



  

     

  
         

     

  

       
   

   

           

       

     
    

   
 

   

       

         
            

   
 

       
     

 

       

   

  

     

  

        
   

    

       
      

  
   

LIHUE AIRPORT OCTOBER 2021 

SUMMARY OF MEETING DISCUSSION 
A presentation provided in Attachment A was given at the start of the meeting related to the Title 14 Code of 
Federal Regulations (CFR) Part 150 Noise Exposure Map (NEM) update study. 

The following points were discussed: 

 Welcome and Introductions Guy Ichinotsubo, Department of Transportation – Airports Division (DOT-A) 
Engineering Manager and Herman Tuiolosega, Head Planner (DOT-A) 

 Roll call of online participants and Zoom Protocols by Ura Yvan, Consultant Team (Ricondo) 

 Objective of the Technical Advisory Committee (TAC) Meeting #1 for the Noise exposure Map Update (NEM) by 
John Williams, Project Principal (Ricondo). 

— To review the Title 14 Code of Federal Regulations (CFR) Part 150 process. 

— Confirm with TAC the methodology/assumptions considered (i.e., aircraft noise, aircraft noise model flight 
tracks, forecast of operations, and land use data and compatibility guidelines.) 

— To obtain input and insight on technical issues associated with certain aspects of the aviation, airport 
operations, and land use from TAC members. 

 Overview of the 14 CFR Part 150 by John Williams, Project Principal (Ricondo) 

— The history, components, process/schedule, regulatory framework of the 14 CFR Part 150 was explained. 

— This project will only update the NEMs and not the Noise Compatibility Program (NCP). The NEMs will 
identify and evaluate existing/ future aircraft noise and existing/future land use conditions in the vicinity of 
Lihue Airport (LIH) due to the changes of operations, aircraft, airfield, and incompatible land use since the 
FAA-accepted NEM. 

 Understanding Noise and Sound Level Metrics by Stephen Smith, Subject Matter Expert (Ricondo) 

— The noise metric used to assess airport noise is day-night average sound level (DNL). DNL represents the 
cumulative effects of all aircraft operations occurring during an average 24-hour period and is expressed in 
A-weighted decibels (dBA). 

— Description of other noise metrics and relationship to the calculation of DNL included: 

o Sound Exposure Level (SEL)- Sound energy of a single noise event 

o Maximum Sound Level (Lmax) – Peak instantaneous sound level 

o Equivalent sound level (Leq) – Total sound level averaged over the duration of the event. 

 Operations Forecast and Study Years by Stephen Smith, Subject Matter Expert (Ricondo) 

— The basis for the operations forecast was the LIH Master Plan Update – Aviation Activity Forecast analysis, 
which was approved by the FAA on September 30, 2020. 

— Uncertainties related to the severity and duration of the COVID-19 Pandemic was considered. 

— A comparison of the LIH Master Plan Update – Aviation Activity Forecast and the 2020 FAA Terminal Area 
Forecast (TAF) showed that the operations levels prior to the COVID-19 Pandemic (2019) would return in 
2025 (a 13.3 percent compound annual growth rate) and the variance between the two forecasts is less than 
10 percent after recovery to 2019 operation levels. 
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LIHUE AIRPORT OCTOBER 2021 

— Presented reasoning why the NEM Update utilizes 2019 as the existing base case condition and 2027 as the 
future base case condition. 

— A summary of the annual aircraft itinerant and local operations by operator/user category (i.e., air carrier, air 
taxi, general aviation, and military was provided. (See tables in PowerPoint Presentation in Attachment A). 

o TAC Member Comments: 

 It was agreed by Casey Riemer, Manager (Jack Harter Helicopters) that the majority of the 
operations are helicopters. 

 Kimberly Evans, Community Planner (FAA) shared that FAA Environmental Protection 
Specialists, Dave Kessler and Kevin Nishimura, will review and provide comments regarding 
the proposed study years and application of the Master Plan forecast. 

 Noise Modeling Methodology and Inputs by Stephen Smith, Subject Matter Expert (Ricondo) 

— The Aviation Environmental Design Tool (AEDT) Version 3d is the noise model being used for the 14 CFR Part 
150 NEM Update. 

— Aircraft noise modeling allows calculation and illustration of aircraft noise exposure (via noise contours); 
evaluation of changes in noise impacts due to changes in runway use, runway configuration, aircraft fleet 
mix, and number of operations; and assessment of operational procedures. 

— The noise model inputs include operation levels, aircraft fleet mix, time of day distribution, aircraft 
performance characteristics, runway use, and flight track locations/use. 

o The following average annual operations (itinerant and local) during the time of day was reviewed: 

 Itinerant Operations 

• The average annual itinerant operations time of day distribution is the same for 
existing and future conditions: 88 percent during the day and 12 percent at night. 

• The majority of the existing average annual itinerant operations during the day is 
by helicopters which will continue in the 2027 future base case condition. 

• The night average annual itinerant operations are currently driven by the large and 
small jets and will continue in the 2027 future base case condition. 

 Local Operations 

• The average annual local operations time of day distribution is the same for existing 
and future conditions:  81 percent during the day and 19 percent at night. 

• The existing local annual itinerant operations during the day is driven by helicopters 
and then piston/turboprop aircraft. This will continue in the 2027 future base case 
condition. 

• The night average annual itinerant operations are currently driven by 
piston/turboprop aircraft and will continue in the 2027 future base case condition. 

 TAC Member Comments: Casey Riemer confirmed helicopter operation counts. 

o The commercial aircraft stage length (the departure flight distance from the airport to a destination) 
distribution is primarily Stage 1 and Stage 4. 
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LIHUE AIRPORT OCTOBER 2021 

o Runway/Helipad Use 

 Itinerant operations primarily utilize Runway 35 for arrivals and Runway 3 for departures. 

 Local operations primarily utilize Runway 3-21. 

 The three helipads (northeast of the passenger terminal) were modeled as one helipad due 
to its close proximity to each other. 

o Flight track exhibits of fixed-wing, military, and helicopters were shown. 

 TAC Member Comments: 

• It was noted by Casey Riemer that the generalized fixed-wing flight track for arrivals 
to Runway 3 does not include fixed-wing propeller approach tracks that enter the 
left and right base to the final approach to Runway 3. The flight that enter the left 
base turn are air tour operators and those that enter the right base turn are coming 
from other islands. The right base fixed-wing arrivals makes more of a sharp right 
base turn similar to the Runway 21 departures and closer to the west end of the 
Nawiliwili Bay point. The fixed-wing departures come closer to the northern point. 
Ricondo noted they will follow up with the air traffic control tower (ATCT). 

• Casey Riemer affirms the helicopter flight tracks are accurate. 

 Land Use Compatibility by Stephen Smith, Subject Matter Expert (Ricondo) 

— To understand the relationship between land uses and noise exposure associated with arriving and departing 
flights at an airport, 14 CFR Part 150 requires that land uses in an airport environs be reviewed. 

— Guidelines regarding the compatibility of land uses within various DNL contour intervals are specified in 
Appendix A of 14 CFR Part 150 called “Table 1 - Land Use Compatibility* With Yearly Day-Night Average 
Sound Level”. 

— The FAA has determined that the major land uses listed in the table are normally compatible with aircraft 
noise less than DNL 65 dBA.  Therefore, when evaluating land use compatibility, attention is focused on uses 
exposed to  DNL 65 dBA and higher. 

— Noise sensitive land uses initially considered as incompatible, can be compatible if noise attenuation is 
designed into the building’s structure to meet the noise level reductions (NLR). These noise sensitive land 
uses include residential, mobile home parks, transient lodging, schools, outdoor music venues, hospitals, 
nursing homes, churches, auditoriums, and concert halls. 

— The DOT-A established more stringent local land use compatibility guidelines due to the outdoor lifestyle of 
the people and that majority of Hawaii residences are naturally ventilated. These local guidelines consider 
land uses below DNL 60 dBA as compatible and utilizes the DNL 55 dbA for the required buyer notification 
boundary. 

— The existing land use and zoning maps were presented and Stephen Smith asked TAC members familiar with 
land use and zoning if there are any future developments that would change land use/zoning and should be 
shown on a future land use map. 

o TAC Member Comments: 
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LIHUE AIRPORT OCTOBER 2021 

 Casey Riemer noted there is an effort to change some of the zoning within the golf course 
area. 

 Herman Tuiolosega, Head Planner (DOT-A) affirmed that the proposed resort/residences 
within the golf course is an issue and raised the concern to County of Kauai officials. 

 Public Involvement Plan by John Williams, Project Principal (Ricondo) 

— TAC members are invited to the Public Information Meeting #1 on October 26, 2021 and encouraged to visit 
the www.lihmasterplan.com website for updates and provide additional comments. 

 Questions 

— Ricondo opened the lines for additional comments or questions from TAC members. There were no 
additional comments or questions. 

— Ricondo requested from Amy St. Pierre, Manager (Lihue Federal Contract Tower) for input on flight tracks 
presented. Amy noted that Rod Kitchel, Air Traffic Manager will address any questions. 

ATTACHMENTS: DISTRIBUTION: 
A - TAC Meeting #1 PowerPoint Meeting Attendees 
Presentation 

document2 
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LIHUE AIRPORT MAY 2022 

Lihue Noise Exposure Map Update May 4, 2022 

Technical Advisory Committee Meeting #2 2:00pm HST 

Airport Project Number: AK1012-10 Zoom 

MEETING FACILITATOR: Ura Yvan, Stephen Smith 

NOTE TAKER(S): Monica Daga, Foo Pham 
MEETING ATTENDEES REPRESENTING EMAIL 

Representative James Tokioka District 15 Representative reptokioka@capitol.hawaii.gov 

Jason Coloma Kauai County Wastewater Division jcoloma@kauai.gov 

Kimberly Evans Federal Aviation Administration Kimberly.Evans@faa.gov 

Kevin Nishimura Federal Aviation Administration kevin.h.nishimura@faa.gov 

Guy Ichinotsubo DOT-A Guy.ichinotsubo@hawaii.gov 

Hannah Hays DOT-A Hannah.h.hays@hawaii.gov 

Herman Tuiolosega DOT-A Herman.tuiolosega@hawaii.gov 

Ray Severn DOT-A Raymond.s.severn@hawaii.gov 

Traci Lum DOT-A Traci.h.lum@hawaii.gov 

Bruce Kaiwi DOT-A (LIH) Bruce.kaiwi@hawaii.gov 

Jeff Dorn DOT-A (LIH) Jeff.dorn@hawaii.gov 

Dale Nelson FedEx Feeder Ops – Corporate Air nelsond@corporateair.net 

Foo Pham Ricondo fpham@ricondo.com 

Monica Daga Ricondo mdaga@ricondo.com 

Ryan Lenda Ricondo rlenda@ricondo.com 

Stephen Smith Ricondo ssmith@ricondo.com 

Ura Yvan Ricondo uyvan@ricondo.com 

SUMMARY OF MEETING DISCUSSION 
The following points were discussed: 

 Roll call of online participants and Zoom Protocols by Ura Yvan, Consultant Team (Ricondo) 

 Welcome and Introductions Herman Tuiolosega, Head Planner, Department of Transportation – Airports 
Division (DOT-A) 

 Zoom Protocols by Ura Yvan (Ricondo) 

 Title 14 Code of Federal Regulations (CFR) Part 150 NEM Update Status by Stephen Smith (Ricondo) 

o It was noted that this project is only updating the Noise Exposure Map (NEM) and not the Noise 
Compatibility Program (NCP). 
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LIHUE AIRPORT MAY 2022 

o An NEM Update is being conducted because of the changes in operations, aircraft used by 
operators, airfield configuration, and incompatible land use since the previous FAA-accepted NEM 
in 1990. 

o The NEM analysis has been conducted and the results are documented in Draft NEM Report which 
is now available for comment. The Draft NEM Report was posted on the project website on April 
17, 2022. 

o The comment received during the TAC Meeting #1 regarding the fixed wing arrival noise model 
track to Runway 3 was reiterated. 

 Land Use Compatibility by Stephen Smith (Ricondo) 

o Table summaries of the FAA’s Land Use Compatibility and State of Hawaii Land Use Compatibility 
and the differences between the two were shown. The State of Hawaii developed its own Land Use 
Compatibility guidelines due to the outdoor life-style and the majority of the residences are natural 
ventilated. 

 Noise Analysis Results by Stephen Smith (Ricondo) 

o The 2019 NEM incompatibility uses identified by the FAA guidelines were the golf course and 
natural land areas. In addition to these, the State of Hawaii guidelines included the resort and a 
place of worship as incompatible. 

o The 2027 NEM incompatibility uses identified by the FAA guidelines were the golf course and 
natural land areas. In addition to these, the State of Hawaii guidelines included a few residences, a 
place of worship, and resort as incompatible. 

o A table summary of the five historic properties located in the DNL 60+ dBA noise contour was 
shown. 

o Supplemental Information from the State of Hawaii Land Use Compatibility Guidelines were 
provided. 

 The DNL 55 dBA contour shown is for informational purposes only and is utilized by the 
State of Hawaii as a property buyer notification boundary. 

 All uses between the DNL 55 and 60 dBA noise contours are considered compatible by the 
FAA and State of Hawaii guidelines. 

 Next Steps by Stephen Smith (Ricondo) 

o A public workshop will be conducted the next day, May 5, 2022. 

o The comment period for the Draft NEM Update Report is until May 16, 2022.  Once comments have 
been reviewed the Draft NEM Update Report will be finalized and submitted to FAA for review and 
acceptance. 

 Questions/Comments 

o Ricondo opened the lines for additional comments or questions from TAC members. The following 
summarizes the questions and comments received. 

Q: [Representative James Tokioka, District 15] - Kauai Lagoons is now Timbers Resort and The Marriott is now 
Royal Sonesta. 
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LIHUE AIRPORT MAY 2022 

A: Noted. 

Q: [Representative James Tokioka, District 15] - Heard the FAA is changing the helicopter path to go over the 
residential area and fly 1,500 feet. Can FAA or DOTA Kauai Districts provide any information? 

A: FAA, DOT-A, and DOTA Kauai Districts not aware of any change of flight paths. 

ATTACHMENTS: DISTRIBUTION: 
A - TAC Meeting #2 PowerPoint Meeting Attendees 
Presentation 
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