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SUMMARY

The Hawaiᾶi Department of Transportation (HDOT), as the state project sponsor and lead agency, in
coordination with the Federal Highway Administration (FHWA), the federal lead agency, has prepared
a Final Environmental Impact Statement (Draft EIS) for the Honoapiᾶilani Highway Improvements
Project (the Project) in accordance with FHWA regulations implementing NEPA (23 CFR 771.101 to
771.139), and FHWA guidance provided in its Environmental Review Toolkit, 23 United States Code
(USC) 139 regarding efficient environmental reviews for project decision-making, and the Hawaii
Environmental Policy Act (HEPA) / Hawaii Revised Statutes (HRS) Chapter 343.

The Project’s primary purpose is to provide a reliable transportation facility in West Maui and improve
Honoapiᾶilani Highway’s resilience by reducing its vulnerability to coastal hazards. Specifically, the
Project is intended to address existing coastal erosion and flooding, as well as future coastal erosion
and flooding caused by anticipated sea level rise.

The project route is one of the primary corridors for commuters and tourists traveling between Kahului
and Lahaina and has heavy traffic volumes throughout the daytime hours. The posted speed limit is
35 to 55 mph on the existing Honoapiᾶilani Highway alignment. The future posted speed on new
Honoapiᾶilani Highway alignment would be 45 mph. The right-of-way is non-uniform in width and varies
throughout the project area.

The purpose of this report is to analyze the potential for adverse traffic noise impacts of the
Honoapiᾶilani Highway Improvements Project (the Project), provide a comparative assessment of the
Build Alternatives, and describe potential noise and vibration impacts of the Project’s construction.

A noise study is required for this project because modifying the horizontal or vertical location of an
existing highway and adding future capacity to an existing highway meet the definition of a Type I
Project (HDOT, 2016). Type I projects require mitigation of noise levels that approach or exceed the
FHWA noise abatement criteria if the mitigation is found to be both feasible and reasonable to provide.

Existing land uses located along this portion of the Honoapiᾶilani Highway include roadways,
commercial businesses, office buildings, residential buildings, mixed-use buildings, schools, parks,
health care facilities, trails, places of worship, a cemetery, and other uses.

Ten short-term (15-minute) measurements were taken at noise sensitive locations along the proposed
alignment along with three 24-hour noise measurements to identify worst-hour noise levels. Sixty-six
noise receivers were modeled to predict existing and future conditions noise levels.

The FHWA Traffic Noise Model (TNM) was used to model the noise levels at 66 sites for existing
conditions and future project conditions along the Honoapiᾶilani Highway in the project area. Traffic
data used for Existing and Future Year 2045 noise predictions were representative of the PM peak
hour, which represents the loudest hour of operation for the highway (i.e. the most vehicles operating
at the posted speed limit). The 66 modeled sites represent 44 residences, 10 parks, five parks or
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recreation areas, one church, one cemetery, three areas of cultural interest, and outdoor areas at eight
commercial businesses.

Existing worst-hour traffic noise levels for residential areas range from 35 dBA to 69 dBA depending on the
proximity of the receiver to the roadway traffic and the presence of buildings and topography providing
noise attenuation between the receiver and the roadway. The worst-hour traffic noise levels do not
approach or exceed the NAC at any of the modeled sites.

Future 2045 modeled worst-hour traffic noise levels for the four Build Alternatives are largely the
same, with the highest noise levels of 62 dBA predicted at one commercial site, Maui Paintball located
in Olowalu. Build Alternative 4 has the highest increase in noise levels over existing noise levels (15
dBA at the Olowalu Petroglyphs) and one impact (substantial increase at the Olowalu Petroglyphs). All
four Build Alternatives would not result in any NAC impacts and all alternatives would lower the highest
traffic noise levels by 8 dBA to 12 dBA as compared to existing conditions.

One noise barrier was evaluated to reduce traffic noise levels at the one site where noise impacts were
predicted with the Project (Build Alternative 4). The evaluated noise barrier was able to achieve the
necessary noise reduction to satisfy HDOT Feasibility Criteria; however, the maximum allowance for
the evaluated noise barrier that met feasibility was above the planning level cost estimate and will not
be considered for placement as part of the Project.

A copy of this final report will be made available to local jurisdictions by HDOT. This report will serve to
inform the local planning department of the effects of the highway and highway-construction related
noise in the area studied. The information contained within this report can assist local officials in their
planning process.

At the time of the Draft EIS publication, there were  several undeveloped or vacant lots located near
the proposed project improvements. According to HDOT traffic noise policy, if building permits have
been submitted for undeveloped properties, the proposed development needs to be included in the
noise study. A review of County of Maui’s permitted land use was conducted online in March 2023.
The review identified no permits or approvals on file within available online files. Between the Draft
and Final EIS, four new residences were observed under construction in Ukumehame and the noise
study has been updated to include these new locations.
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1. INTRODUCTION

The purpose of this report is to analyze the traffic noise impacts of the proposed Honoapiᾶilani Highway
Improvements Project, Ukumehame to Launiopoko, on the island of Maui. The HDOT and the FHWA are
evaluating four building alternatives along with a no build alternative to replace the existing two-lane
highway alignment. While construction of the Project would accommodate a two-lane highway (one
travel lane in each direction), the Build Alternatives have been considered based on a right-of-way
width that is sufficient to accommodate a four-lane highway (two travel lanes in each direction) if the
need arises and funding becomes available. All Build Alternatives would have a general right-of-way
width of approximately 140 feet with additional area required for new intersections and for stormwater
management infrastructure.

This study was prepared in accordance with FHWA rules and procedures (23 CFR 772, 2010)  and the
State of HDOT Highway Noise Policy and Abatement Guidelines (HDOT, 2016). Report elements
include:

1. Measurements of existing noise levels at representative noise sensitive receivers;

2. Prediction of future traffic noise levels;

3. Comparison of existing and predicted future traffic noise levels with the FHWA/HDOT Noise
Abatement Criteria (NAC);

4. Recommendations to reduce noise impacts;

5. Evaluation of possible noise barriers; and

6. The effects of construction noise and proposed mitigation measures
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2. PROJECT DESCRIPTION

The State of Hawai‘i Department of Transportation (HDOT) and the Federal Highway Administration
(FHWA) are evaluating the Honoapiᾶilani Highway Improvements Project (the “Project”) to replace
Honoapiᾶilani Highway from Ukumehame to Launiopoko, on the island of Maui. While construction of the
Project would accommodate a two-lane highway (one travel lane in each direction), the Build
Alternatives have been considered based on a right-of-way width that is sufficient to accommodate a
four-lane highway (two travel lanes in each direction) if the need arises and funding becomes available.
All Build Alternatives would have a general right-of-way width of approximately 140 feet with additional
area required for new intersections and for stormwater management infrastructure. The project
location is shown on Figure 2-1.

The Build Alternatives’ alignments are largely drawn from the County of Maui’s Pali to Puamana
Parkway Plan (2005) with refinements that include changes reflecting early scoping and public
outreach completed prior to the NOI / EISPN and Scoping Report in 2022 and 2023, respectively.
The Build Alternatives are shown on Figure 2-2.

All the Build Alternatives are based on the existing Honoapiᾶilani Highway remaining as a local road
under the jurisdiction of Maui County. The road would continue to provide access to public parks and
beaches along the coast as well as residences, businesses, and cultural resources in the project
area. In the future, with much of the existing roadway located makai of the SLR-XA coastal erosion
line, and given the focus on nature-based solutions and avoidance of new shoreline hardening, the
existing road may no longer be continuous from LŃhainŃ Bypass to PŃpalaua Wayside Beach. In
addition, the existing roadway would not be directly connected at the merge points of the new
alignment with LŃhainŃ Bypass to the north or the Pali connection to the south. A No Build
Alternative is included in the analysis.

The Project’s primary purpose is to provide a reliable transportation facility in West Maui and improve
Honoapiᾶilani Highway’s resilience by reducing its vulnerability to coastal hazards. Specifically, the
Project is intended to address existing coastal erosion and flooding, as well as future coastal erosion
and flooding caused by anticipated sea level rise.

The project route is one of the primary corridors for commuters and tourists traveling between Kahului
and Lahaina and has heavy traffic volumes throughout the daytime hours. The posted speed limit is
35 to 55 mph on the existing Honoapiᾶilani Highway alignment. The future posted speed on new
Honoapiᾶilani Highway alignment would be 45 mph. The right-of-way is non-uniform in width and varies
throughout the project area.

A noise study is required for this project because modifying the horizontal or vertical location of an
existing highway and adding future capacity to an existing highway meet the definition of a Type I
Project (HDOT, 2016). Type I projects require mitigation of noise levels that approach or exceed the
FHWA noise abatement criteria if the mitigation is found to be both feasible and reasonable to provide.
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FIGURE 2-1. Project Location
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FIGURE 2-2. Build Alternatives
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3. EXISTING NOISE ENVIRONMENT

3.1 THE STATE OF HAWAI‘I DEPARTMENT OF TRANSPORTATION (HDOT) AND THE
FEDERAL HIGHWAY ADMINISTRATION REGULATORY CONTEXT

The Project is a federally funded project and is defined as a Type I noise project under the criteria
identified by Title 23 Code of Federal Regulations Part 772, Procedures for Abatement of Highway
Traffic Noise and Construction Noise, as well as the HDOT Highway Noise Policy and Abatement
Guidelines.1 A Type I project is “a proposed Federal or Federal-aid highway project for the construction
of a highway on new location or the physical alternation of an existing highway which significantly
changes the horizontal or vertical alignment or increases the number of through-traffic lanes.”

The FHWA and HDOT have established the following noise analysis procedures for federally funded
projects to provide guidance and criteria for noise studies and noise abatement measures:

¶ Measurement of existing noise levels at representative noise-sensitive receivers
¶ Prediction of future traffic noise levels
¶ Comparison of existing and predicted future traffic noise levels with the FHWA/HDOT NAC
¶ Recommendations to reduce noise impacts
¶ Evaluation of possible noise barriers
¶ The effects of construction noise and proposed mitigation measures

Vibration is a periodic motion or oscillation around an equilibrium position that is most notable during
construction of a highway project. Vibration can result in the noticeable movement of building floors,
rattling of windows, shaking of items on shelves or hanging on walls, and even rumbling sounds.
Vehicular roadways do not result in vibration levels that are perceptible or result in architectural or
structural damage. As such, an assessment of vibrations from the highway and bridge operations for
the Project was not warranted. However, sensitive receptor locations near construction-related
activities have the potential for exposure to high vibration levels. Chapter 5 of this report includes
further discussion of potential construction-related impacts.

3.2 METHODOLOGY

This section outlines the approach that was used to collect and evaluate the beneficial and adverse
effects of the Build Alternatives related to noise and vibration. It includes an introduction to acoustics,
a description of the study area, relevant laws and regulations, and methods for collecting data,
assessing impacts, and evaluating possible mitigation measures.

1 State of Hawaii Department of Transportation (HDOT). 2016. Highway Noise Policy and Abatement Guidelines. April 2016.
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3.2.1 Noise Fundamentals

Noise, or sound, is any change in air pressure the human ear can detect, from barely perceptible to
levels that can cause hearing damage. In the human ear, these changes in air pressure are translated
to sound. The greater the change in air pressure, the louder the sound. For example, a quiet whisper
in the library creates a relatively small change in the room air pressure, whereas air pressure changes
are much greater in the front row of a rock concert. This section discusses how noise is evaluated (i.e.,
its definition, transmission characteristics, and measurement) and provides typical noise levels for
reference.

3.2.1.1 Decibel Scale
Sound is measured in terms of both loudness and frequency. The unit used to measure the loudness
of sound is called a decibel (dB). The dB scale is a logarithmic conversion of air pressure level
variations (measured in a unit called a pascal) to a unit of measure with a more convenient numbering
system. The adjusted dB scale, referred to as the A-weighted dB (dBA) scale, provides an accurate
“single number” measure of what the human ear can hear. This analysis uses dBA as the unit of
measure.

3.2.1.2 Typical Noise Levels
In most neighborhoods, nighttime noise levels are noticeably lower than daytime levels. In a quiet rural
area at night, noise levels from crickets or wind rustling leaves on the trees can range between 32 and
35 dBA. As residents start their days and local traffic increases, the same rural area can have noise
levels ranging from 50 to 60 dBA. Noise levels in urban neighborhoods are louder than those in rural
areas. Noise levels during the day in a noisy urban area are frequently as high as 70 to 80 dBA.
Nighttime noise levels in urban areas are generally much quieter than daytime noise levels and can
range from 40 to 50 dBA.2

Long-term, or continuous, exposure to very loud noises can damage the human ear. Noise levels
exceeding 85 dBA over continuous periods can result in permanent hearing loss. Noise levels above
110 dBA become first intolerable, then extremely painful. FIGURE 3-1 shows noise levels for typical
transportation sources, followed by a description of a normal human response to each.

2  Federal Transit Administration. 2018. Transit Noise and Vibration Impact Assessment Manual. FTA Report Number
0123. September 2018
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FIGURE 3-1. Typical Noise Levels

Source:
Beranek, L.L., 1988. Noise and Vibration Control. Institute of Noise Control Engineering. McGraw Hill (1988) and
U.S. Environmental Protection Agency (EPA), 1974. Information on Levels of Environmental Noise Requisite to Protect
Public Health and Welfare with an Adequate Margin of Safety. Report Number 550/9-74-004.

Public response to noise depends greatly on the range over which the noise varies in an environment.
For example, people generally find a moderately high, constant noise level more tolerable than a quiet
background level interrupted by high-level noise intrusions. Considering this subjective response, it is
often useful to look at a statistical distribution of noise levels over a given time period. Such
distributions identify the noise level exceeded and the percentage of time exceeded, allowing a more
complete description of the range of noise levels during the given measurement period.

TABLE 3-1 summarizes changes in noise levels that a human can perceive. Generally, the average
human is unable to perceive noise level changes until the changes measure in the 2 to 3 dBA range,
but these increases are barely perceptible to most listeners, and it is not until the noise level change
reaches 5 dBA or more that most humans can readily perceive changes in noise levels.
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TABLE 3-1. Average Human Ability to Perceive Changes in Noise Levels

NOISE LEVEL CHANGE

(dBA)
HUMAN PERCEPTION

0 to 2 Not perceptible to most listeners
2 to 3 Barely perceptible

5 Readily perceptible
10 Clearly perceptible

Source: Bolt Beranek and Newman, Inc. June 1973. Fundamentals and Abatement of Highway Traffic Noise, Report No. PB-
222-703. Prepared for FHWA

Noise levels from most sources tend to vary with time. For example, noise levels increase when a car
approaches, then reach a maximum peak as it passes, and decrease as the car moves farther away.
In this example, noise levels within a 1-minute timeframe may range from 45 dBA as the vehicle
approaches to 65 dBA as it passes and return to 45 dBA as it moves farther away. To account for the
variance in loudness over time, the equivalent sound level (Leq) is used. The Leq is defined as the energy
average noise level, in dBA, for a specific time period (for example, 1 minute). Returning to the example
of the passing car, the energy average noise level is assumed to be 60 dBA during the entire time the
car is heard as it passes by. In this example, the noise level is stated as 60 dBA Leq. The same approach
is used to determine the Leq for other time periods such as hourly (Leq [h]) or over a 24-hour period (Leq

[24h]).

3.2.1.3 Noise Propagation
Several factors determine how sound levels decrease, or attenuate, over a distance. Two general
categories apply to noise sources: 1) a point source (e.g., a church bell) and 2) a line source (e.g.,
constant flowing traffic on a busy highway).

A single-point noise source will attenuate at a rate of 6 dB each time the distance from the source
doubles. Thus, a point source producing a noise level of 60 dB at 50 feet attenuates to 54 dB at
100 feet and to 48 dB at 200 feet. A line source such as a highway, however, generally reduces at a
rate of approximately 3 dB each time the distance doubles. Using the example above, a line source
measured at 60 dB at 50 feet would attenuate to 57 dB at 100 feet and to 54 dB at 200 feet.

The physical surroundings between the source and the receiver influence the attenuation of point and
line sources. For example, interactions of sound waves with the ground often result in slightly higher
attenuation (called ground absorption effects) than the reduction factors given in the preceding
paragraph. Other factors affecting the attenuation of sound with distance include existing structures,
topography, dense foliage, ground cover, and atmospheric conditions (e.g., wind, temperature, and
relative humidity).

3.2.1.4 Noise Criteria
The HDOT Noise Policy and Abatement Guidelines policy implements FHWA regulations on noise
abatement. The FHWA has established NAC for different exterior and interior land use activities (TABLE
3-2). The NAC do not constitute legally enforceable noise standards, but represent a yardstick for
evaluating the effect of project noise on the surrounding community. The State of Hawai‘i has adopted
the NAC as its standard.
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TABLE 3-2. Noise Abatement Criteria

ACTIVITY
CATEGORY

ACTIVITY

LEQ(h) dBA1

CRITERIA

L10(h) dBA2

EVALUATION
LOCATION DESCRIPTION OF ACTIVITY

A 57 60 Exterior Lands on which serenity and quiet are of extraordinary
significance and serve an important public need and
where the preservation of those qualities is essential if
the area is to continue to serve its intended purpose.

B3 67 70 Exterior Residential.
C3 67 70 Exterior Active sports areas, amphitheaters, auditoriums,

campgrounds, cemeteries, day care centers, hospitals,
libraries, medical facilities, parks, picnic areas, places
of worship, playgrounds, public meeting rooms, public
or nonprofit institutional structures, radio studios,
recording studios, recreation areas, Section 4(f) sites,
schools, televisions studios, trails, and trail crossings.

D 52 55 Interior Auditoriums, day care centers, hospitals, libraries,
medical facilities, places of worship, public meeting
rooms, public or nonprofit institutional structures, radio
studios, recording studios, schools, and television
studios.

E3 72 75 Exterior Hotels, motels, offices, restaurants/bars, and other
developed lands, properties or activities not included in A-
D or F.

F ---- ---- ---- Agriculture, airports, bus yards, emergency services,
industrial, logging, maintenance facilities,
manufacturing, mining, rail yards, retail facilities,
shipyards, utilities, (water resources, water treatment,
electrical), and warehousing.

G ---- ---- ---- Undeveloped lands that are not permitted.
Source: U.S. Department of Transportation, Federal Highway Administration. 2010. Highway Traffic Noise: Analysis and

Abatement. Revised December 2010.
Notes: L10(h) is the noise level exceeded for 10% of the time of the measurement duration (1 hour).
1 Either Leq(h) or L10(h) (but not both) may be used on a project.
2 The Leq(h) and the L10(h) Activity Criteria values are for impact determination only and are not design standards for

noise abatement measures.
3 Includes undeveloped lands permitted for this activity category.

Under HDOT noise policy, a noise impact occurs when the predicted traffic noise levels approach or
exceed the NAC, or when the predicted traffic noise levels substantially exceed the existing noise
levels. “Approach” means within 1 dBA less than the NAC, and “substantially exceed the existing noise
levels” means an increase of at least 15 dBA. If the NAC are approached or exceeded, or if there is a
substantial increase above the existing noise level, noise abatement measures must be considered.

3.2.2 Study Area

The noise study area for the Project includes the full project area of approximately 6 miles in length
and encompasses the Build Alternatives described in Chapter 2 of this report. As defined in HDOT’s
noise policy, the Project’s noise study area is large enough to include all sensitive receptors identified in
the evaluation, which extends beyond an area comprising a 500-foot-wide swath centered along the
highway centerline (or the centerline of each Build Alternative). This area is delineated as the noise-
sensitive region for traffic noise modeling. However, because the closest sensitive receptor is likely to be
farther away than this delineation, particularly in evaluating the Build Alternatives, the actual distance to
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the closest appropriate location is described in this Draft Environmental Impact Statement (EIS). Figure
3-2 and Figure 3-3 shown project area zoning and Figure 3-4 and Figure 3-5 show existing land use.

3.2.3 Data Collection Methods

As part of the noise abatement analyses, sound level measurements were recorded and correlated to
the 24-hour identification of the worst-noise hour in order to validate the FHWA Traffic Noise Model
(TNM), version 2.5. These sound level measurements were not used to establish the existing noise
levels in the study area. Once the model was validated with the sound measurement data, the existing
sound levels were established by modeling the worst noise hour traffic volumes. Worst-hour or loudest
hour traffic from 2023 was used to model existing conditions, and year 2045 traffic was used to model
No Build Alternative and Build Alternatives conditions. The following sections describe the methods
and equipment used to collect the noise data.

3.2.3.1 Noise Monitoring
HDOT performed noise monitoring from June 20 to June 23, 2023, at 13 outdoor locations within the
study area (Figure 3-6). Of the 13 monitoring sites, three were 24-hour measurements and the other
10 were short-term (15 to 30 minutes). HDOT conducted the 24-hour site measurements to document
the peak or loudest hour occurring over a 24-hour period at residential and land use activities where
sleep occurs. The short-term sites were used primarily for traffic noise and land uses with daytime
activities such as residences, parks, and places of worship. Site observations indicated and the noise
levels from the three 24-hour sites confirmed that short-term measurement periods provided sufficient
traffic noise levels with free-flow traffic conditions for noise model validation and prediction of worst-
hour or loudest hour traffic noise levels. Appendix A provides field measurement data and site
photographs of the short-term monitoring sites. Appendix B provides hourly noise levels collected at
the three 24-hour measurement locations.

HDOT took the noise measurements in accordance with the American National Standard Institute
(ANSI) procedures for community noise measurements and the FHWA Noise Measurement Field
Guide.3 The measurement locations were placed at least 5 feet from any solid structure to prevent
acoustical reflections and at a height of 5 feet off the ground. The equipment HDOT used for noise
monitoring included Larson Davis Type 720 and 820 sound level meters, which were calibrated before
and after the measurement period using handheld or software-based equipment calibration. Odin
Metrology, Inc. performs a complete system calibration annually with the measurement systems
meeting or exceeding the requirements for an ANSI Type I noise measurement system. Appendix C
provides laboratory calibration certificates for all field instrumentation used to conduct monitoring.

3 Federal Highway Administration. 2017. Noise Measurement Field Guide – Final Report. FHWA-HEP-18-066.
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FIGURE 3-2. Project Area Zoning, Olowalu

Source: WSP, 2023



HonoapiԐilani Highway Improvements Project, West Maui, Ukumehame to Launiopoko
EXISTING NOISE ENVIRONMENT

3-14 September 2025

FIGURE 3-3. Project Area Zoning, Ukumehame

Source: WSP, 2023
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EXISTING NOISE ENVIRONMENT

September 2025 3-15

FIGURE 3-4. Project Area Land Use, Olowalu

Source: WSP, 2023



HonoapiԐilani Highway Improvements Project, West Maui, Ukumehame to Launiopoko
EXISTING NOISE ENVIRONMENT

3-16 September 2025

FIGURE 3-5. Project Area Land Use, Ukumehame

Source: WSP, 2023
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