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1.0

SUMMARY

Kapalua Land Company, Ltd. is proposing to develop the Pulelehua
Community on 312 acres of predominantly vacant land located in
the Mahinahina area of West Maui. Pulelehua will consist of 882
residential units, up to 318 Ohana units, 175,000 square feet of
commercial and office space, and churches, schools and other
related facilities.
Development and full occupancy of the
Pulelehua is expected to be completed by 2011.
This study
examines the potential short- and long-term air quality impacts
that could occur as a result of construction and use of the
proposed facilities and suggests mitigative measures to reduce any
potential air quality impacts where possible and appropriate.
Potential impacts on Pulelehua from nearby West Maui Airport are
also examined.

Both federal and state standards have been established to maintain
ambient air quality.
At the present time, seven parameters are
regulated including: particulate matter, sulfur dioxide, hydrogen
sulfide, nitrogen dioxide, carbon monoxide, ozone and lead.
Hawaii air quality standards are comparable to the national
standards except those for nitrogen dioxide and carbon monoxide
which are more stringent than the national standards.

Regional and local climate together with the amount and type of
human activity generally dictate the air quality of a given
location.
The climate of the Mahinahina area is very much
affected by its near coastal situation and by nearby mountains.
Winds are variable but are often trade winds from the north or
northeast. Temperatures in the Mahinahina area are generally very
consistent and moderate with an average daily temperature range of
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about 66F to 85F.

The extreme minimum temperature recorded at

nearby Kaanapali is 47F, while the extreme maximum temperature is
98F.

Average annual rainfall in the area amounts to about 20 to

30 inches.
No ambient air quality data for the Kapalua area has been reported
by the state Department of Health. However, except for periodic
impacts from distant volcanic emissions (vog) and possibly
occasional localized impacts from traffic congestion, the present
air quality of the Mahinahina area is good.

If Pulelehua is given the necessary approvals to proceed, it is
inevitable that some short- and long-term impacts on air quality
will occur either directly or indirectly as a consequence of
Pulelehua’s construction and use.
Short-term impacts from
fugitive dust will likely occur during the construction phase. To
a lesser extent, exhaust emissions from stationary and mobile
construction equipment, from the disruption of traffic, and from
workers' vehicles may also affect air quality during the period of
construction.
State air pollution control regulations require
that there be no visible fugitive dust emissions at the property
line. Hence, an effective dust control plan must be implemented
to ensure compliance with state regulations.
Fugitive dust
emissions can be controlled to a large extent by watering of
active work areas, using wind screens, keeping adjacent paved
roads clean, and by covering of open-bodied trucks.
Other dust
control measures include limiting the area that can be disturbed
at any given time and/or mulching or chemically stabilizing
inactive areas that have been worked. Paving and landscaping of
Pulelehua areas early in the construction schedule will also
reduce dust emissions.
Monitoring dust at Pulelehua’s boundary
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during the period of construction could be considered as a means
to evaluate the effectiveness of the dust control program.
Exhaust emissions can be mitigated by moving construction
equipment and workers to and from the site during off-peak traffic
hours.

After construction, motor vehicles coming to and from Pulelehua
will result in a long-term increase in air pollution emissions in
the project area. To assess the impact of emissions from these
vehicles, an air quality modeling study was undertaken to estimate current ambient concentrations of carbon monoxide at
intersections in the project vicinity and to predict future
levels both with and without Pulelehua.
During worst-case
conditions, model results indicated that present 1-hour and 8hour carbon monoxide concentrations are well within both the
state and the national ambient air quality standards.
In the
year 2011 without Pulelehua, carbon monoxide concentrations were
predicted to remain unchanged despite the expected increase in
ambient traffic volumes.
This is because older vehicles that
emit more air pollution will be retired during the intervening
years.
With Pulelehua in the year 2011, the maximum carbon
monoxide concentrations were estimated to increase by about 10 to
15 percent in the project area compared to the without project
case, but concentrations should remain well within state and
federal standards. Implementing mitigation measures for trafficrelated air quality impacts is thus unnecessary and unwarranted.

Depending on the demand levels, long-term impacts on air quality
are also possible due to indirect emissions associated with a
development's electrical power and solid waste disposal requirements.
Quantitative estimates of these potential impacts were
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not made, but based on the estimated demand levels and emission
rates
involved,
any
significant
impacts
are
unlikely.
Nevertheless, incorporating energy conservation design features
and promoting conservation and recycling programs within the
proposed development could serve to further reduce any associated
impacts and conserve the island's resources.

In evaluating Pulelehua, it may be appropriate to consider not
only impacts created by the community but also potential impacts
on Pulelehua from nearby air pollution sources.

The potential

impact on Pulelehua from aircraft emissions occurring at the
adjacent West Maui Airport was evaluated, and the impact was found
to be insignificant due to the relatively small emission rates.
Wind patterns will also tend to make any impacts on air quality
within the project area extremely unlikely due to the position of
project areas with respect to the airport runways and the likely
trajectory of air pollution emissions. Much of the emissions that
do occur from airport operations are emitted during aircraft
taxiing at interior locations of the airport, and these emissions
will be substantially dispersed by the time they reach the airport
boundary.

2.0

INTRODUCTION

Kapalua Land Company, Ltd. is proposing to develop the Pulelehua
community on approximately 312 acres of land in the Mahinahina
area of West Maui (see Figure 1 for project location).
The
proposed development is a master planned community that includes
882 primary residential unit, up to 318 Ohana units, approximately
175,000 square feet of commercial space, and areas for schools,
churches and other civic uses. It is intended to be a pedestrian
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community
that
emphasizes
walking
and
biking
within
the
development. The Pulelehua site is mauka of Honapiilani Highway
near the West Maui Airport. The site is bordered by Honapiilani
Highway on the west, the West Maui Airport on the east, and
Department
of
Hawaiian
Homelands
property
to
the
south.
Presently, the majority of the site is vacant land. Construction
of the community is expected to be completed in phases with full
development and occupancy by 2011.

The purpose of this study is to describe existing air quality in
the project area and to assess the potential short- and long-term
direct and indirect air quality impacts that could result from
construction and use of the proposed facilities as planned.
Potential impacts on Pulelehua from nearby air pollution sources
are also discussed.
Measures to mitigate impacts either by the
project or on the project are suggested where possible and appropriate.

3.0

AMBIENT AIR QUALITY STANDARDS

Ambient concentrations of air pollution are regulated by both
national and state ambient air quality standards (AAQS).
National AAQS are specified in Section 40, Part 50 of the Code of
Federal Regulations (CFR), while State of Hawaii AAQS are defined
in Chapter 11-59 of the Hawaii Administrative Rules.
Table 1
summarizes both the national and the state AAQS that are specified in the cited documents. As indicated in the table, national
and state AAQS have been established for particulate matter,
sulfur dioxide, nitrogen dioxide, carbon monoxide, ozone and
lead.
The state has also set a standard for hydrogen sulfide.
National AAQS are stated in terms of both primary and secondary
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standards for most of the regulated air pollutants.
National
primary standards are designed to protect the public health with
an "adequate margin of safety". National secondary standards, on
the other hand, define levels of air quality necessary to protect
the public welfare from "any known or anticipated adverse effects
of a pollutant".
Secondary public welfare impacts may include
such effects as decreased visibility, diminished comfort levels,
or other potential injury to the natural or man-made environment,
e.g., soiling of materials, damage to vegetation or other economic damage. In contrast to the national AAQS, Hawaii State AAQS
are given in terms of a single standard that is designed "to
protect public health and welfare and to prevent the significant
deterioration of air quality".

Each of the regulated air pollutants has the potential to create
or exacerbate some form of adverse health effect or to produce
environmental degradation when present in sufficiently high
concentration for prolonged periods of time. The AAQS specify a
maximum allowable concentration for a given air pollutant for one
or more averaging times to prevent harmful effects.
Averaging
times vary from one hour to one year depending on the pollutant
and type of exposure necessary to cause adverse effects. In the
case of the short-term (i.e., 1- to 24-hour) AAQS, both national
and state standards allow a specified number of exceedances each
year.

The Hawaii AAQS are in some cases considerably more stringent
than the comparable national AAQS.
In particular, the Hawaii
1-hour AAQS for carbon monoxide is four times more stringent than
the comparable national limit. The U.S. Environmental Protection
Agency (EPA) is currently working on a plan to phase out the
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national 1-hour ozone standard in favor of the new (and more
stringent) 8-hour standard.

The Hawaii AAQS for sulfur dioxide were relaxed in 1986 to make
the state standards essentially the same as the national limits.
In 1993, the state also revised its particulate standards to
follow those set by the federal government.
During 1997, the
federal government again revised its standards for particulate,
but the new standards were challenged in federal court.
A
Supreme Court ruling was issued during February 2001, and at this
time, it is expected that the new standards for particulate will
be implemented by 2005. To date, the Hawaii Department of Health
has not updated the state particulate standards.
In September
2001, the state vacated the state 1-hour standard for ozone and
an 8-hour standard was adopted.

4.0

REGIONAL AND LOCAL CLIMATOLOGY

Regional and local climatology significantly affect the air
quality of a given location.
Wind, temperature, atmospheric
turbulence, mixing height and rainfall all influence air quality.
Although the climate of Hawaii is relatively moderate throughout
most of the state, significant differences in these parameters may
occur from one location to another. Most differences in regional
and local climates within the state are caused by the mountainous
topography.

The Pulelehua site is located along the western coast of the
island of Maui. The topography of Maui Island is dominated by the
great volcanic masses of Haleakala (10,023 feet) and the West Maui
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Mountains (5,788 feet).
The island consists entirely of the
slopes of these mountains and of a connecting isthmus. Haleakala
is still considered to be an active volcano and last erupted about
1790.

Maui lies well within the belt of northeasterly trade winds
generated by the semi-permanent Pacific high pressure cell to the
north and east. Portions of the western coast of the island of
Maui, however, are sheltered from the trade winds by high terrain.
The Pulelehua site lies in an area that is partially sheltered
from the trade winds when they are more easterly, but the area may
be exposed to the trade winds when they become more northerly.
Local winds such as land/sea breezes and/or upslope/downslope
winds also influence the wind pattern for the area. During the
daytime, when the trade winds are weak or blocked by the terrain,
winds typically move onshore because of seabreeze and/or upslope
effects.
At night, winds generally are land breezes and/or
drainage winds that move downslope and out to sea. During winter,
occasional strong winds from the south or southwest occur in
association with the passage of winter storm systems.

Air pollution emissions from motor vehicles, the formation of
photochemical smog and smoke plume rise all depend in part on air
temperature.
Colder temperatures tend to result in higher
emissions
of
contaminants
from
automobiles
but
lower
concentrations of photochemical smog and ground-level concentrations of air pollution from elevated plumes.
In Hawaii, the
annual and daily variation of temperature depends to a large
degree on elevation above sea level, distance inland and exposure
to the trade winds.
Average temperatures at locations near sea
level generally are warmer than those at higher elevations. Areas
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exposed to the trade winds tend to have the least temperature
variation, while inland and leeward areas often have the most.
The project site's leeward location probably results in a somewhat
larger average diurnal temperature variation compared to windward
locations at the same elevation. At Kaanapali, located about 3
miles south of Pulelehua, average daily minimum and maximum
temperatures are 66F and 85F, respectively [1].

The extreme

minimum temperature on record at this location is 47F, and the
extreme maximum is 98F.

Temperatures at the Pulelehua site are

very similar.

Small scale, random motions in the atmosphere (turbulence) cause
air pollutants to be dispersed as a function of distance or time
from the point of emission. Turbulence is caused by both mechanical and thermal forces in the atmosphere. It is often measured
and described in terms of Pasquill-Gifford stability class.
Stability class 1 is the most turbulent and class 6 is the least.
Thus, air pollution dissipates the best during stability class 1
conditions and the worst when stability class 6 prevails. In the
Kapalua area, stability classes 5 or 6 typically occur during the
nighttime or early morning hours when temperature inversions form
due to radiational cooling or to drainage flow from the nearby
mountains.
Stability classes 1 through 4 occur during the
daytime, depending mainly on the amount of cloud cover and
incoming solar radiation and the onset and extent of the sea
breeze.

Mixing height is defined as the height above the surface through
which relatively vigorous vertical mixing occurs.
Low mixing
heights can result in high ground-level air pollution concentra-
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tions because contaminants emitted from or near the surface can
become trapped within the mixing layer. In Hawaii, minimum mixing
heights tend to be high because of mechanical mixing caused by the
trade winds and because of the temperature moderating effect of
the surrounding ocean.
Low mixing heights may sometimes occur,
however, at inland locations and even at times along coastal areas
early in the morning following a clear, cool, windless night.
Coastal areas also may experience low mixing levels during sea
breeze conditions when cooler ocean air rushes in over warmer
land.
Mixing heights in Hawaii typically are above 3000 feet
(1000 meters).

Rainfall can have a beneficial affect on the air quality of an
area in that it helps to suppress fugitive dust emissions, and it
also may "washout" gaseous contaminants that are water soluble.
Rainfall in Hawaii is highly variable depending on elevation and
on location with respect to the trade wind. The climate of the
project area is relatively dry due to its leeward location. At
Kaanapali, average annual rainfall amounts to about 16 inches with
the summer months being the driest [1]. Rainfall at the project
site is probably slightly higher than at Kaanapali with annual
amounts that are probably near 20 inches.

5.0

PRESENT AIR QUALITY

Present air quality in Mahinahina area is mostly affected by air
pollutants from vehicular, industrial, natural and/or agricultural
sources. Table 2 presents an air pollutant emission summary for
the island of Maui for calendar year 1993.
The emission rates
shown in the table pertain to manmade emissions only, i.e.,
emissions from natural sources are not included. As suggested in
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the table, most of the manmade particulate and sulfur oxides
emissions on Maui originate from point sources, such as power
plants and other fuel-burning industries.
Nitrogen oxides
emissions are roughly equally divided between point sources and
area sources (mostly motor vehicle traffic).
The majority of
carbon monoxide emissions occur from area sources (motor vehicle
traffic and sugar cane burning), while hydrocarbons are emitted
mainly from point sources.

The largest sources of air pollution in the project area are
probably agricultural operations and automobile traffic using
Honoapiilani Highway.
Emissions from these sources consist
primarily of particulate, carbon monoxide and nitrogen oxides.

The State Department of Health operates a network of air quality
monitoring stations at various locations around the state, but
only very limited data are available for Maui Island. Particulate
data are collected at Kihei and at Paia, but data from these
locations probably would not be representative of the project
area. No monitoring stations are located in the West Maui area,
and insofar as is known, no air quality data have been reported
for this area.
Given the limited air pollution sources in the
area, it is likely that air pollution concentrations are near
natural background levels, except possibly for locations adjacent
to
agricultural
operations
or
near
traffic-congested
intersections. Present concentrations of carbon monoxide in the
project area are estimated later in this study based on computer
modeling of motor vehicle emissions.
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6.0

SHORT-TERM IMPACTS OF PULELEHUA

Short-term direct and indirect impacts on air quality could
potentially occur due to construction.
For a project of this
nature, there are two potential types of air pollution emissions
that could directly result in short-term air quality impacts
during construction: (1) fugitive dust from vehicle movement and
soil
excavation;
and
(2)
exhaust
emissions
from
on-site
construction equipment.
Indirectly, there also could be shortterm impacts from slow-moving construction equipment traveling to
and from the site, from a temporary increase in local traffic
caused by commuting construction workers, and from the disruption
of normal traffic flow caused by lane closures of adjacent
roadways.

Fugitive dust emissions may arise from the grading and dirt-moving
activities associated with site clearing and preparation work.
The emission rate for fugitive dust emissions from construction
activities is difficult to estimate accurately. This is because
of its elusive nature of emission and because the potential for
its generation varies greatly depending upon the type of soil at
the construction site, the amount and type of dirt-disturbing
activity taking place, the moisture content of exposed soil in
work areas, and the wind speed. The EPA [2] has provided a rough
estimate
for
uncontrolled
fugitive
dust
emissions
from
construction activity of 1.2 tons per acre per month under
conditions of "medium" activity, moderate soil silt content (30%),
and precipitation/evaporation (P/E) index of 50.
Uncontrolled
fugitive dust emissions at the project site would likely be
somewhere near that level, depending on the amount of rainfall
that occurs. In any case, State of Hawaii Air Pollution Control
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Regulations [3] prohibit visible emissions of fugitive dust from
construction activities at the property line. Thus, an effective
dust control plan for Pulelehua’s construction phase is essential.

Adequate fugitive dust control can usually be accomplished by the
establishment of a frequent watering program to keep bare-dirt
surfaces in construction areas from becoming significant sources
of dust.
In dust-prone or dust-sensitive areas, other control
measures such as limiting the area that can be disturbed at any
given time, applying chemical soil stabilizers, mulching and/or
using wind screens may be necessary. Control regulations further
stipulate that open-bodied trucks be covered at all times when in
motion if they are transporting materials that could be blown
away. Haul trucks tracking dirt onto paved streets from unpaved
areas is often a significant source of dust in construction areas.
Some means to alleviate this problem, such as road cleaning or
tire washing, may be appropriate. Paving of parking areas and/or
establishment of landscaping as early in the construction schedule
as possible can also lower the potential for fugitive dust
emissions. Monitoring dust at the project property line could be
considered to quantify and document the effectiveness of dust
control measures.

On-site mobile and stationary construction equipment also will
emit air pollutants from engine exhausts.
The largest of this
equipment is usually diesel-powered.
Nitrogen oxides emissions
from diesel engines can be relatively high compared to gasolinepowered equipment, but the standard for nitrogen dioxide is set on
an annual basis and is not likely to be violated by short-term
construction equipment emissions. Carbon monoxide emissions from
diesel engines, on the other hand, are low and should be
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relatively insignificant compared to vehicular emissions on nearby
roadways.
It should be noted that there are no populated
developments adjacent to the Pulelehua site which are downwind of
the prevailing trade winds.

Pulelehua’s construction activities will also likely obstruct the
normal flow of traffic at times to such an extent that overall
vehicular emissions in the project area will temporarily increase.
The only means to alleviate this problem will be to attempt to
keep roadways open during peak traffic hours and to move heavy
construction equipment and workers to and from construction areas
during periods of low traffic volume. Thus, most potential shortterm air quality impacts from project construction can be
mitigated.

7.0

LONG-TERM IMPACTS OF PULELEHUA

7.1

Roadway Traffic

After construction is completed, use of the proposed facilities
will result in increased motor vehicle traffic in the project
area, potentially causing long-term impacts on ambient air
quality.
Motor vehicles with gasoline-powered engines are
significant sources of carbon monoxide.
oxides and other contaminates.

They also emit nitrogen

Federal air pollution control regulations require that new motor
vehicles be equipped with emission control devices that reduce
emissions significantly compared to a few years ago. In 1990, the
President signed into law the Clean Air Act Amendments.
This
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legislation requires further emission reductions, which have been
phased in since 1994. More recently, additional restrictions were
signed into law during the Clinton administration, which will
begin to take effect during the next decade.
The added
restrictions on emissions from new motor vehicles will lower
average emissions each year as more and more older vehicles leave
the state's roadways.
It is estimated that carbon monoxide
emissions, for example, will go down by an average of about 30 to
40 percent per vehicle during the next 10 years due to the
replacement of older vehicles with newer models.

To evaluate the potential long-term indirect ambient air quality
impact of increased roadway traffic associated with a project such
as this, computerized emission and atmospheric dispersion models
can be used to estimate ambient carbon monoxide concentrations
along roadways leading to and from Pulelehua. Carbon monoxide is
selected for modeling because it is both the most stable and the
most abundant of the pollutants generated by motor vehicles.
Furthermore, carbon monoxide air pollution is generally considered
to be a microscale problem that can be addressed locally to some
extent, whereas nitrogen oxides air pollution most often is a
regional issue that cannot be addressed by a single new development.

For this project, three scenarios were selected for the carbon
monoxide modeling study: (1) year 2004 with present conditions,
(2) year 2011 without the project, and (3) year 2011 with the
project.
Year 2011 is when full development and occupancy is
expected to be achieved. To begin the modeling study of the three
scenarios, critical receptor areas in the vicinity of the
Pulelehua site were identified for analysis. Generally speaking,
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roadway intersections are the primary concern because of traffic
congestion and because of the increase in vehicular emissions
associated with traffic queuing.
For this study, four key
intersections identified in the traffic study were selected for
air quality analysis. These included the following intersections:
•

Honapiilani Highway at Lower Honapiilani Road;

•

Honapiilani Highway at Akahele Street;

•

Honapiilani Highway at Hoohui Road;

•

Honapiilani Highway at Napilihau Street.

The above intersections were selected for analysis based on the
existing and projected higher traffic volumes and, in some cases,
lower levels-of-service that are expected to occur at these
locations. The traffic impact assessment report for Pulelehua [4]
describes the existing and projected traffic conditions and
laneage configurations of these intersections in detail. For the
purposes of this analysis, Akahele Street was assumed to remain
signalized for the future (2011) scenarios.

The main objective of the modeling study was to estimate maximum
1-hour average carbon monoxide concentrations for each of the
three scenarios studied.
To evaluate the significance of the
estimated concentrations, a comparison of the predicted values for
each scenario can be made. Comparison of the estimated values to
the national and state AAQS was also used to provide another
measure of significance.

Maximum carbon monoxide concentrations typically coincide with
peak traffic periods.
The traffic impact assessment report
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evaluated morning and afternoon peak traffic periods. These same
periods were evaluated in the air quality impact assessment.

The EPA computer model MOBILE6 [5] was used to calculate vehicular
carbon monoxide emissions for each year studied. One of the key
inputs to MOBILE6 is vehicle mix.
Unless very detailed
information is available, national average values are typically
assumed, which is what was used for the present study. Based on
national average vehicle mix figures, the present vehicle mix in
the project area was estimated to be 43.6% light-duty gasolinepowered automobiles, 43.6% light-duty gasoline-powered trucks and
vans, 3.6% heavy-duty gasoline-powered vehicles, 0.2% light-duty
diesel-powered vehicles, 8.4% heavy-duty diesel-powered trucks and
buses, and 0.6% motorcycles.
For the future scenarios studied,
the vehicle mix was estimated to change slightly with fewer lightduty gasoline-powered automobiles and more light-duty gasolinepowered trucks and vans.

Ambient temperatures of 59 and 68 degrees F were used for morning
and afternoon peak-hour emission computations, respectively.
These are conservative assumptions since morning/afternoon ambient
temperatures will generally be warmer than this, and emission
estimates given by MOBILE6 generally have an inverse relationship
to the ambient temperature.

After computing vehicular carbon monoxide emissions through the
use of MOBILE6, this data was then input into an atmospheric
dispersion model.
EPA air quality modeling guidelines [6]
currently recommend that the computer model CAL3QHC [7] be used
to
assess
carbon
monoxide
concentrations
at
roadway
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intersections, or in areas where its use has previously been
established, CALINE4 [8] may be used.
Until a few years ago,
CALINE4 was used extensively in Hawaii to assess air quality
impacts at roadway intersections.
In December 1997, the
California Department of Transportation recommended that the
intersection mode of CALINE4 no longer be used because it was
thought the model has become outdated. Studies have shown that
CALINE4 may tend to over-predict maximum concentrations in some
situations.
Therefore, CAL3QHC was used for the subject
analysis.

CAL3QHC was developed for the U.S. EPA to simulate vehicular
movement, vehicle queuing and atmospheric dispersion of vehicular
emissions near roadway intersections. It is designed to predict
1-hour
average
pollutant
concentrations
near
roadway
intersections based on input traffic and emission data,
roadway/receptor geometry and meteorological conditions.

Input peak-hour traffic data were obtained from the traffic study
cited previously.
This included vehicle approach volumes,
saturation capacity estimates, intersection laneage and signal
timings.
All emission factors that were input to CAL3QHC for
free-flow traffic on roadways were obtained from MOBILE6 based on
assumed free-flow vehicle speeds corresponding to the posted speed
limits (25 to 45 mph depending on location).

Model roadways were set up to reflect roadway geometry, physical
dimensions
and
operating
characteristics.
Concentrations
predicted by air quality models generally are not considered valid
within the roadway-mixing zone.
The roadway-mixing zone is
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usually taken to include 3 meters on either side of the traveled
portion of the roadway and the turbulent area within 10 meters of
a cross street.
Model receptor sites were thus located at the
edges of the mixing zones near all intersections that were studied
for all three scenarios. This implies that pedestrian sidewalks
either already exist or are assumed to exist in the future. All
receptor heights were placed at 1.5 meters above ground to
simulate levels within the normal human breathing zone.

Input meteorological conditions for this study were defined to
provide "worst-case" results.
One of the key meteorological
inputs is atmospheric stability category.
For these analyses,
atmospheric stability category 6 was assumed for the morning
cases, while atmospheric stability category 4 was assumed for the
afternoon cases.
These are the most conservative stability
categories that are generally used for estimating worst-case
pollutant dispersion within suburban areas for these periods. A
surface roughness length of 100 cm and a mixing height of 1000
meters were used in all cases. Worst-case wind conditions were
defined as a wind speed of 1 meter per second with a wind
direction resulting in the highest predicted concentration.
Concentration estimates were calculated at wind directions of
every 5 degrees.

Existing background concentrations of carbon monoxide in the
project vicinity are believed to be at low levels. Thus,
background contributions of carbon monoxide from sources or
roadways not directly considered in the analysis were accounted
for by adding a background concentration of 0.5 ppm to all
predicted concentrations for 2003. Although increased traffic is
expected to occur within the Mahinahina area within the next
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several years with or without Pulelehua, background carbon
monoxide concentrations may not change significantly since
individual emissions from motor vehicles are forecast to decrease
with time. Hence, a background value of 0.5 ppm was assumed to
persist for the future scenarios studied.

Predicted Worst-Case 1-Hour Concentrations
Table 3 summarizes the results of the modeling study in the form
of the estimated worst-case 1-hour morning and afternoon ambient
carbon monoxide concentrations.
These results can be compared
directly to the state and the national AAQS. Estimated worst-case
carbon monoxide concentrations are presented in the table for
three scenarios: year 2004 with existing traffic, year 2011
without the project and year 2011 with the project. The locations
of these estimated worst-case 1-hour concentrations all occurred
at or very near the indicated intersections.

As indicated in the table, the highest estimated 1-hour concentration within the project vicinity for the present (2004) case was
4.6 mg/m3.
This was projected to occur during the morning peak
traffic hour near the intersection of Honapiilani Highway and
Lower Honapiilani Road.
Concentrations at other locations and
times studied were 3.8 mg/m3 or lower. All predicted worst-case
1-hour concentrations for the 2004 scenario were well within both
the national AAQS of 40 mg/m3 and the state standard of 10 mg/m3.

In the year 2011 without the proposed project, the predicted
worst-case concentrations did not change substantially compared to
the existing case, despite expected increases in traffic volumes
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at the intersections studied. Emissions from the higher volumes
of traffic will be offset by the decrease in motor vehicle
emissions on a per-vehicle-basis that is expected to occur over
the next several years, which is the result of older motor
vehicles being retired.
For the 2011 without project scenario,
the highest worst-case 1-hour concentration was again predicted to
occur during the morning at the intersection of Honapiilani
Highway and Lower Honapiilani Road.
A value of 4.3 mg/m3 was
predicted to occur at this location. Peak-hour worst-case values
at the other locations and times studied for the 2011 without
project scenario ranged between 1.8 and 4.0 mg/m3.

All projected

worst-case concentrations for this scenario remained within the
state and national standards.

The predicted highest 1-hour worst-case concentrations for the
2011 with project scenario were about 10 to 15 percent higher
compared to the 2011 without project case. The highest worst-case
concentration for this scenario, 5.0 mg/m3, was predicted to occur
during the morning at the intersection of Honapiilani Highway and
Lower Honoapiilani Road.
The highest concentrations at other
locations and times studied ranged between 2.2 and 4.5 mg/m3. All
predicted worst-case 1-hour concentrations for the 2011 with
project scenario were well within both the national and the state
AAQS.

Predicted Worst-Case 8-Hour Concentrations
Worst-case 8-hour carbon monoxide concentrations were estimated by
multiplying the worst-case 1-hour values by a persistence factor
of 0.5.
This accounts for two factors: (1) traffic volumes
averaged over eight hours are lower than peak 1-hour values, and
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(2) meteorological conditions are more variable (and hence more
favorable for dispersion) over an 8-hour period than they are for
a single hour. Based on monitoring data, 1-hour to 8-hour persistence factors for most locations generally vary from 0.4 to 0.8
with 0.6 being the most typical. One study based on modeling [9]
concluded that 1-hour to 8-hour persistence factors could
typically be expected to range from 0.4 to 0.5. EPA guidelines
[10] recommend using a value of 0.7 unless a locally derived
persistence factor is available.
Recent monitoring data for
locations on Oahu reported by the Department of Health [11]
suggest that this factor may range between about 0.2 and 0.6
depending on location and traffic variability.
Considering the
location of Pulelehua and the traffic pattern for the area, a
1-hour to 8-hour persistence factor of 0.5 will likely yield
reasonable estimates of worst-case 8-hour concentrations.

The resulting estimated worst-case 8-hour concentrations are
indicated in Table 4. For the 2004 scenario, the estimated worstcase 8-hour carbon monoxide concentrations for the four locations
studied ranged from 1.4 mg/m3 at the intersection of Honapiilani
Highway and Napilihau Street to 2.3 mg/m3 at Honapiilani Highway
and
Lower
Honapiilani
Road.
The
estimated
worst-case
concentrations were well within both the state standard of 5 mg/m3
and the national limit of 10 mg/m3.

For
the
year
2011
without
project
scenario,
worst-case
concentrations ranged between 1.5 and 2.2 mg/m3, with the highest
concentration at the Honapiilani Highway and Lower Honapiilani
Road intersection. Concentrations at all four locations studied
remained essentially unchanged compared to the existing case. All
predicted concentrations were within the standards.
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For the 2011 with project scenario, the highest worst-case
concentrations increased by about 10 to 15 percent compared to the
without project case.
Concentrations ranged from 1.6 mg/m3 at
Honapiilani Highway and Napilihau Road to 2.5 mg/m3 at Honapiilani
Highway and Lower Honapiilani Road.
All predicted 8-hour
concentrations for this scenario were well within both the
national and the state AAQS.

Conservativeness of Estimates
The results of this study reflect several assumptions that were
made
concerning
both
traffic
movement
and
worst-case
meteorological conditions. One such assumption concerning worstcase meteorological conditions is that a wind speed of 1 meter per
second with a steady direction for 1 hour will occur. A steady
wind of 1 meter per second blowing from a single direction for an
hour is extremely unlikely and may occur only once a year or less.
With wind speeds of 2 meters per second, for example, computed
carbon monoxide concentrations would be only about half the values
given above. The 8-hour estimates are also conservative in that
it is unlikely that anyone would occupy the assumed receptor sites
(within 3 m of the roadways) for a period of 8 hours.

7.2

Electrical Demand

Pulelehua also will cause indirect air pollution emissions from
power generating facilities as a consequence of electrical power
usage. The annual electrical demand of Pulelehua is estimated to
reach approximately 10 million kilowatt-hours [12].
Electrical
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power will most probably be provided mainly by fossil fuel-fired
generating facilities, but some of the power may also be derived
from solar power, wind power or other sources. In order to meet
the electrical power needs, power generating facilities will
likely be required to burn more fuel and hence more air pollution
will be emitted at these facilities.
Given in Table 5 are
estimates of the indirect air pollution emissions that would
result from Pulelehua’s electrical demand assuming all power is
provided by burning more fuel oil at local power plants. These
values can be compared to the island-wide emission estimates for
1993 given in Table 2.

The estimated indirect emissions from the

electrical demand amount to less than 1 percent of the present
air pollution emissions occurring on Maui even if all power is
assumed to be derived from fossil fuel.

7.3

Solid Waste Disposal

Solid waste generated by the proposed development when fully
completed and occupied is not expected to exceed about 2000 tons
per year [12].
Currently, all solid waste on the island is
buried at solid waste landfills. Thus, assuming this continues
to be the method for solid waste disposal, the only associated
air pollution emissions that will occur will be from trucking the
waste to the landfill and burying it. These emissions should be
relatively minor.
If the solid waste was burned to generate
power instead buried in a landfill, the emissions shown in
Table 6 could result.
These would represent only a very small
fraction of the current island-wide emissions.

24

8.0

IMPACTS ON PULELEHUA FROM WEST MAUI AIRPORT

In addition to assessing the potential air quality impacts of
Pulelehua on the surrounding area, the reverse problem of impacts
of air pollution sources located in the surrounding area on the
residents of Pulelehua is also of interest.
For Pulelehua, the
issue of primary concern is the West Maui Airport located
immediately to the west of the site.

Table 7 shows the aircraft mix at West Maui Airport for the year
2004. Aircraft traffic at West Maui Airport is comprised almost
entirely of commuter-type turbo-prop aircraft.
Emissions from
turbo-prop aircraft consist primarily of nitrogen oxides and
carbon monoxide. Most of these emissions will occur along airport
taxi-ways and along the runway. For safe operation, the runway at
the West Maui Airport is aligned approximately north/south to
minimize the runway crosswind component. Aircraft normally land
and takeoff into the wind.
As reported in the airport noise
study [13], winds from the north are the predominant wind
direction, resulting in about 80 percent of all aircraft
operations on Runway 20 (operating from south to north).

As reported in the airport noise study [13], the West Maui Airport
had just over 9,000 aircraft operations in 2004, or an average of
12.5 landing/takeoff (LTO) cycles per day. The volume of aircraft
traffic has decreased over the past several years from 23,000
operations in 1989.
Access rules enforced at the airport allow
for a maximum of 51,000 annual operations, or a maximum of 70 LTO
cycles per day.
According to the Airport Noise Study, it is
unlikely that airport operations would reach the maximum allowable
operations. This is due to the physical constraints which may be
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created by the existing apron space and terminal. It should also
be noted that the current DOT forecast indicates only a slight
increase in airport operations between 2004 and 2025.

Emission data for the specific aircraft types using West Maui
Airport are not available, but data for a DeHavilland DHC-6, which
is of the same aircraft class, have been reported. These data are
shown in Table 8 in terms of emission amounts per LTO cycle for
carbon monoxide, hydrocarbons, nitrogen oxides and sulfur oxides.
Emission estimates for particulate matter are not available, but
these are assumed to be negligible.

Estimates of annual emissions can be obtained by applying the LTO
emission factors given in Table 8 to the annual LTO cycles for the
airport. The results for the year 2004 airport operations and for
future maximum operations are presented in Table 9. In the year
2004, emissions were estimated to amount to: 7.4 tons of carbon
monoxide, 4.6 tons of hydrocarbons, 1.5 tons of nitrogen oxides,
and 0.1 tons of sulfur oxides. With maximum airport operations,
annual emissions would amount to: 41.5 tons of carbon monoxide,
25.7 tons of hydrocarbons, 8.2 tons of nitrogen oxides, and 0.7
tons of sulfur oxides.
Estimates of particulate emissions were
not available, but these are assumed to be insignificant.

Table 10 shows the defined significant emission rates (in tons per
year) for carbon monoxide, nitrogen oxides, volatile organic
compounds (hydrocarbons), sulfur dioxide and particulate matter as
specified by the Hawaii Department of Health.
These values are
primarily intended to apply to point sources and not area sources
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such as airports, but the values can nevertheless be used as a
“yardstick” to measure the significance of the estimated emissions
from aircraft operations at West Maui Airport.
Emissions (or
changes in emissions) below the significant emission rates are
considered minor enough that any air quality impacts will likely
be small and further analysis is probably unnecessary. Emissions
above the significant levels generally indicate that a more
detailed examination of the potential impact of those emissions
may be warranted.

Comparing the significant emission rates to the estimated
emissions given in Table 9, it can be seen that in year 2004
emissions of carbon monoxide, hydrocarbons, nitrogen oxides and
sulfur oxides were much less than the significant emission rates.
Even with a substantial increase in aircraft operations in the
future, emissions from aircraft should stay below the significant
emission rates.

With detailed information concerning aircraft operations at the
airport
and
prevailing
meteorological
conditions,
computer
modeling could be used to quantitatively assess air pollution
concentrations at the airport boundary and adjacent nearby areas.
However, based on the level of activity at the airport and the
associated air pollution emission rates, such an analysis does not
appear to be warranted.
Even without performing a detailed
quantitative analysis, it can be determined that a large
percentage of the emissions occurring in the airport area will
result from aircraft taxiing at interior locations of the airport,
and these emissions will tend to be dispersed by the time they
reach areas beyond the airport boundary.
Northerly winds will
likely carry these emissions away from the project area much of
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the time. During periods when the trade winds are weak or absent,
daytime winds will likely move onshore much of the time, making
the project site upwind of the airport and unaffected by airport
emissions. During the nighttime when winds will likely often move
downslope causing the project area to be downwind of the airport,
there are no aircraft operations.
Thus, with the project site
positioned primarily to the west of the airport, any related
impacts on Pulelehua from aircraft emissions should be minimal.

9.0

CONCLUSIONS AND RECOMMENDATIONS

The major potential short-term air quality impact of Pulelehua
will occur from the emission of fugitive dust during construction.
Uncontrolled fugitive dust emissions from construction activities
are estimated to amount to about 1.2 tons per acre per month,
depending on rainfall. To control dust, active work areas and any
temporary unpaved work roads should be watered at least twice
daily on days without rainfall.
Use of wind screens and/or
limiting the area that is disturbed at any given time will also
help to contain fugitive dust emissions. Wind erosion of inactive
areas of the site that have been disturbed could be controlled by
mulching or by the use of chemical soil stabilizers. Dirt-hauling
trucks should be covered when traveling on roadways to prevent
windage. A routine road cleaning and/or tire washing program will
also help to reduce fugitive dust emissions that may occur as a
result of trucks tracking dirt onto paved roadways in the project
area.
Paving of parking areas and establishment of landscaping
early in the construction schedule will also help to control dust.
Monitoring dust at the project boundary during the period of
construction could be considered as a means to evaluate the
effectiveness of the project dust control program and to adjust
the program if necessary.
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During construction phases, emissions from engine exhausts
(primarily consisting of carbon monoxide and nitrogen oxides) will
also occur both from on-site construction equipment and from
vehicles used by construction workers and from trucks traveling to
and from Pulelehua.
Increased vehicular emissions due to
disruption of traffic by construction equipment and/or commuting
construction workers can be alleviated by moving equipment and
personnel to the site during off-peak traffic hours.

After Pulelehua is completed, any long-term impacts on air
quality in the area due to emissions from project-related motor
vehicle traffic should be small.
Worst-case concentrations of
carbon monoxide should remain within both the state and the
national ambient air quality standards.
Implementing any air
quality mitigation measures for long-term traffic-related impacts
is probably unnecessary and unwarranted.

Any long-term impacts on air quality due to indirect emissions
from supplying Pulelehua with electricity and from the disposal of
waste materials generated by Pulelehua will likely be small based
on
the
relatively
small
magnitudes
of
these
emissions.
Nevertheless, indirect emissions from Pulelehua electrical demand
could likely be reduced somewhat by incorporating energy-saving
features into design requirements. This might include the use of
solar water heaters; designing building space so that window
positions maximize indoor light without unduly increasing indoor
heat; using landscaping where feasible to provide afternoon shade
to cut down on the use of air conditioning; installation of
insulation and double-glazed doors to reduce the effects of the
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sun and heat; providing movable, controlled openings for
ventilation at opportune times; and possibly installing automated
room occupancy sensors. Solid waste related air pollution could
likely be reduced somewhat by the promotion of conservation and
recycling programs within the proposed development.
This could
reduce solid waste volumes, which would in turn reduce any related
air pollution emissions proportionately.

The

potential

occurring

at

impact
the

on

Pulelehua

adjacent

West

from
Maui

aircraft
Airport

emissions
should

be

insignificant due to the relatively small emission rates. Much of
the emissions that do occur will be emitted from interior
locations of the airport and will be substantially dispersed by
the time they reach the airport boundary. Also, the local wind
pattern can be expected to carry emissions away from project areas
much of the time.
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Table 1
SUMMARY OF STATE OF HAWAII AND NATIONAL
AMBIENT AIR QUALITY STANDARDS
Maximum Allowable Concentration
Pollutant

Units

Averaging
Time

Particulate Matter

g/m3

(<10 microns)

Particulate Matter

g/m3

(<2.5 microns)
Sulfur Dioxide

g/m3

National
Primary

National
Secondary

State
of Hawaii

Annual

50a

50a

50

24 Hours

150b

150b

150c

Annual

15a

15a

-

24 Hours

65d

65d

-

Annual

80

-

80

24 Hours

365c

-

365c

3 Hours

-

1300c

1300c

Nitrogen Dioxide

g/m3

Annual

100

100

70

Carbon Monoxide

mg/m3

8 Hours

10c

-

5c

1 Hour

40c

-

10c

8 Hours

157e

157e

157e

1 Hour

235f

235f

-

Calendar

1.5

1.5

1.5

-

-

35c

Ozone

Lead

g/m3

g/m3

Quarter

Hydrogen Sulfide

g/m3

1 Hour

a
Three-year average of annual arithmetic mean.
b
99th percentile value averaged over three years.
c
Not to be exceeded more than once per year.
d
98th percentile value averaged over three years.
e
Three-year average of fourth-highest daily 8-hour maximum.
f
Standard is attained when the expected number of exceedances is less than or equal to 1.

Table 2
AIR POLLUTION EMISSIONS INVENTORY FOR
ISLAND OF MAUI, 1993

Air Pollutant

Point Sources
(tons/year)

Area Sources
(tons/year)

Total
(tons/year)

63,275

7,030

70,305

Sulfur Oxides

6,419

nil

6,419

Nitrogen Oxides

7,312

8,618

15,930

Carbon Monoxide

4,612

20,050

24,662

Hydrocarbons

1,991

234

2,225

Particulate

Source:

Final Report, “Review, Revise and Update of the Hawaii Emissions
Inventory Systems for the State of Hawaii”, prepared for Hawaii
Department of Health by J.L. Shoemaker & Associates, Inc.,
1996

Table 3
ESTIMATED WORST-CASE 1-HOUR CARBON MONOXIDE CONCENTRATIONS
ALONG ROADWAYS NEAR PULELEHUA
(milligrams per cubic meter)

Year/Scenario
Roadway
Intersection

2004/Present

2011/Without Project

2011/With Project

AM

PM

AM

PM

AM

PM

Honapiilani Highway at
Lower Honapiilani Road

4.6

3.1

4.3

2.8

5.0

3.0

Honapiilani Highway at
Akahele Street

3.8

3.0

4.0

2.6

4.5

3.0

Honapiilani Highway at
Hoohui Road

3.2

2.6

3.4

2.2

3.9

2.4

Honapiilani Highway at
Napilihau Street

2.8

2.1

2.9

1.8

3.2

2.2

Hawaii State AAQS:
National AAQS:

10
40

Table 4
ESTIMATED WORST-CASE 8-HOUR CARBON MONOXIDE CONCENTRATIONS
ALONG ROADWAYS NEAR PULELEHUA
(milligrams per cubic meter)

Year/Scenario
Roadway
Intersection

2004/Present

2011/Without Project

2011/With Project

Honapiilani Highway at
Lower Honapiilani Road

2.3

2.2

2.5

Honapiilani Highway at
Akahele Street

1.9

2.0

2.2

Honapiilani Highway at
Hoohui Road

1.6

1.7

2.0

Honapiilani Highway at
Napilihau Street

1.4

1.5

1.6

Hawaii State AAQS:
National AAQS:

5
10

Table 5
ESTIMATED INDIRECT AIR POLLUTION EMISSIONS FROM
PULELEHUA ELECTRICAL DEMANDa

Air Pollutant
Particulate
Sulfur Dioxide
Carbon Monoxide

aBased

Emission Rate
(tons/year)
3
26
3

Volatile Organics

<1

Nitrogen Oxides

12

on U.S. EPA emission factors for utility boilers [2].
Assumes project electrical demand of 10 million kw-hrs per year.
Estimated emission rates assume low-sulfur oil used to generate
power.

Table 6
ESTIMATED INDIRECT AIR POLLUTION EMISSIONS FROM
PULELEHUA SOLID WASTE DISPOSAL DEMANDa

Air Pollutant

aBased

Emission Rate
(tons/year)

Particulate

<1

Sulfur Dioxide

<1

Carbon Monoxide

2

Nitrogen Oxides

5

on U.S. EPA emission factors for refuse-derived
fuel-fired combustors [2]. Assumes spray dryer/fabric
filter for emissions control and solid waste disposal
demand of 2000 tons per year.

Table 7
AIRCRAFT MIX AT WEST MAUI AIRPORT FOR 2004

Aircraft

Percent of Total

Cessna 208 Caravan

0.41

Cessna 402

0.86

Cessna 414

0.11

DHC 8-100

63.39

P68C Partenavia

8.06

PA-31-250

0.34

PA-31-350

26.83

Source: “Day Night Noise Level Contours, West Maui Airport”,
prepared for Kapalua Land Co., Ltd., prepared by Mestre Greve
Associates, Laguna, CA, January 5, 2005

Table 8
DHC-6 EMISSION DATA

Time
in
Mode
(mins)

Emission Rate (lb/LTO)

Mode
Carbon
Monoxide

Hyrdocarbons

Nitrogen
Oxides

Sulfur
Oxides

Particulate

Takeoff

0.007

Nil

0.055

0.0038

N/A

0.50

Taxi In/Out

2.46

1.94

0.088

0.018

N/A

10.0

Climbout

0.040

Nil

0.23

0.018

N/A

2.5

Approach

0.74

0.07

0.27

0.018

N/A

4.5

Total

3.25

2.01

0.64

0.058

NA

17.5

Number of engines: 2

Source:

Compilation of Air Pollutant Emission Factors, Volume II:
Mobile Sources, Fourth Edition Including Supplements A,
AP-42, U.S. Environmental Protection Agency, Research
Triangle Park, NC, January 1991.

Table 9
ESTIMATED ANNUAL EMISSIONS AT WEST MAUI AIRPORT

Year

Annual Emissions (tons)
Carbon
Monoxide

Hyrdocarbons

Nitrogen
Oxides

Sulfur
Oxides

Particulate

2004

7.4

4.6

1.5

0.1

N/A

Future Maximum

41.5

25.7

8.2

0.7

N/A

Note: Year 2004 emissions based on an average of 12.5 LTO
cycles per day. Future maximum emissions are based on
70 LTO cycles per day.

Table 10
SIGNIFICANT AIR POLLUTION EMISSION RATES

Carbon Monoxide

Significant Emission Rate
(tons/year)
100

Nitrogen Oxides

40

Volatile Organic Compounds

40

Sulfur Dioxide

40

Particulate Matter (total)

25

Particulate Matter (<10 microns)

15

Air Pollutant

Source:

Hawaii Administrative Rules, Title 11, Department of
Health, Chapter 60, Air Pollution Control

Flora and Fauna
Part A
The ecosystem on the site today was transformed by human activity dating back to very early
cattle grazing, farming, and most recent times Pineapple Cultivation. These past uses have
resulted in the sites native ecosystem removal completely. Even the ravines are eroded native
ecosystems and continue to be changing.
Part B
What is present today is evolving as farming has stopped for over 10 years and the land has laid
fallow. The landscape is evolving as a native Low Land Dry Shrubland and Grassland found
elsewhere in this general West Maui area.
Part C
The Flora now has been blown in as seeds and or dropped seeds by passingbirds and is
primarily Pili Grasslands and ‘A’ali’i shrublands. The Fauna most likely contains introduced
animals such as rats, mongoose, cats, and alien birds. Such as House Finches (Carpodacus
mexcanus) and Japanese White-eye (Zosterops japonicus) have largely replaced native animals.
Source: Atlas of Hawaii, Third Edition, 1998
Part D
The Concept Landscape Plan is planned to introduce Hawaiian Endemic Plants, Native Plants,
Polynesian introduced plants and other plants used as landscape plant materials to create a
creative planting using many diverse types of plants.
Part E
Listed below are the Hawaiian Endemic Plants, Native Indigenous Plants and Polynesian
introduced plants we are proposing to use in the Landscape
Hawaiian Endemic Plants
Common name
Botanical name
Lama
Diospyros sandwicensis
Hoawa
Pittosporum hosmeri
Ohia Lehua
Metrosideros polymorha
Koa
Acacia Koa
Loula
Prichardia hillebrandii
Naeo
Myoporum sandwicense
Nupaka Kuahuiwi
Scaevola chamissoniana
Nupaka
Scaevola coriacea
Ha’awa
Pittosporum glabrum
Ape
Alocassia macrrorrhiza
Nehe
Lipochaeta intesrifolia
Hibiscus, Aloalo
Hibiscus brackenridgei , yellow,
Hibiscus, Koki’o
Hibicus koki’o ‘ula , yellow, orange
Hibiscus, Koki’o ula Hibicus clayi, koki’o ‘ula , red
Na’nu
Gardenia brighami
Native, Indigenous Plants
Common name
Botanical name
‘A’ali’i
Donodnaea viscosa

Milo
Pandauas
Iliee
Kalo, Taro
Pauchiiaka
Lavae Fern
Kupukupu fern
‘Ilima,
Beach Vitex
Pili Grass

Thespesia populnea
Pandanuas tectorius
Plumbago zeylanica
Colocasia esculenta
Jacquemontia ovalifolra, sandwicensis
Phymatosorus scolopendria
Neprolepis cordifolia
Sida fallax
Vitex rotundifolia
Heteropgon contrtus

Polynesian Introduced Plants
Common name Botanical name
Ti Cordyline fruiticosa
Part F
Listed below are the Quality Locally Available Landscape Plants we are proposing to use in the
Landscape in addition to the list of plants above
Trees
Common name
Botanical name
Alibangbang
Bauhinia hookeri
Red Bottlebrush
Callistemon citrinus
Tree Fushia
Schotia brachypetala
Yellow Bauhinia
Bauhina tomentosa
Australian Flame
Brachychiton acerifoliuos
Golden Shower
Cassia fistula
Hong Kong Orchid
Bauhinia blakeana
Rainbow Shower
Cassia nealiae
Yellow Trumpet
Tabebuia ochracea
Singapore Plumeria Plumeria Obtusa
Dwarf Poinciana
Caesalpina pulcherrima
Jatropha
Jatropha intergerrima
Royal Poinciana
Delonix regia
Monkey Pod
Samanea Saman
Coral Shower Cassia Grandis
Pink Tecoma Tabebuia heterophylla
Df. White Tecoma
Tabebuia bahamensis
Plumeria
Plumeria obtuse
Norfolk island pine Araucaria heterophylla
Yellow Poinciana
Peltophorum pterocarpum
Palms
Common name

Botanical name

Pigmy Date Palm
Manila Palm
Foxtail Palm
Queen Palm
Jonais Palm
Royal Palm

Phoenix Roebelinii
Vetchia merrilli
Wodyetia bifurcata
Syagrus romanzoffiana
Vetchia Joannis
Roystonea regis

Shrubs
Common name
Botanical name
Bouganvillea Bouganvillea, Red, White, Purple
Red Ginger
Alipina Purpurata
Eldorado
Pseuderanthemum carruthersii
Natal Plum
Carissa macrocarpa
Cape Plumbago
Plumbago auriculate
Df. Bird of Paradise Strelizia reginae
Oleander, red Nerium oleander, red
Mock Orange Philadelphus coronaries
Ground Covers and Vines
Common name
Botanical name
Hottentot Fig Carpobrotos edulis
Blue Daze
Evolvulus glomertus grandifloras
Late Yellow Daylily Hemerocallis thumbergii
Pink Honeysuckle
Lonicerus x heckrotii
Purple Lantana
Lantana Montevidensis trailing
Mondo Grass Ophiopogon japonicum
Hawaiian Moon
Impomea horsfalline
Evergreen Clematis Clematis armandii
Rocket Trumpet
Diplandenia mandevilla, red
Fig Ivy
Ficus Pumila
Grasses
Common name
Botanical name
Zoyzia, El Toro
Zoyzia japonica
Vetiver Grass Chrysopogon zizanoiides
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Introduction
Pulelehua is a multi-family development consisting of work force and market-rate housing
in Lahaina, Hawaii. The site consists of approximately 305 acres and is located at the
intersection of Honoapiilani Highway and Akahele Street.
At full build-out the development is planned to construct approximately 898 affordable
and market-rate, multi-family residential units (roughly 90 buildings with 10 units each), 2
single-family residential lots, a 10-acre community park, 3 retail centers totaling
approximately 62,000 square feet, and open space of varying levels of use. A future
school site is also planned for the site, situated on approximately 13 acres.
The purpose of this Preliminary Drainage Study is to describe the existing drainage
patterns affecting development of the Pulelehua project and present the general
methodology that will be used to ultimately size and design future onsite drainage
improvements. A final drainage study will accompany the improvement plans for each
phase of development. These final drainage studies will provide detailed analysis of the
proposed site improvements and the drainage improvements included within each phase.
All onsite improvements will be designed in accordance with the County’s storm drainage
design regulations as presented in, Rules for the Design of Storm Drainage Facilities in
the County of Maui, Title MC-15, Chapter 4, November 12, 1995.

Site Description
Pulelehua consists of approximately 305 acres and is located at the intersection of
Honoapiilani Highway and Akahele Street. The project is identified as T.M.K.:(2) 4-301:82 and T.M.K.:(2) 4-3-01:83. The property was previously owned and operated by
Maui Land and Pineapple (MLP) as a pineapple plantation, but is currently undeveloped
and covered with dense, chest-high grass and clusters of large bushes. A Final
Environmental Impact Statement was prepared by MLP for Pulelehua in August 2005.
The site plan as proposed at that time has been revised (see Exhibit 3) to provide a less
dense development than was originally contemplated. However, the project elements
have remained the same.
The irregular-shaped site is bordered by the Honoapi’ilani Highway to the west, with
existing residential neighborhoods and resort condominiums beyond; existing residential
subdivisions to the north and west (Kahana Hui and Kahana Ridge); Kahanaiki Gulch
traverses the northern boundary and joins the Kahana Stream before it crosses under the
Highway; the Kapalua West Maui Airport extends along the east side of the site; and
former pineapple fields are located to the south (see Exhibits 1 and 2). Pokaku-Ka’anapali
Gulch and Mahinahina Gulch, running east to west through the site, divide the project into
three distinct areas. Akahele Street intersects the property in a west-to-east direction,
providing access to the airport from Honoapi’ilani Highway and will continue to function
as the main entrance into the project site.
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Elevations at the site range from 80 feet above mean sea level at the southwest corner
of the site to approximately 260 feet above mean sea level at the airport. The average
slope across the site is approximately 8%.

Pre-Development Conditions
Existing runoff generally flows from east to west and is diverted by onsite swales and
berms to each of the gulches which pass through the site. The airport runway
improvements divert a significant portion of off-site flows mauka of the airport to the north
and south and into the gulches. There are two 144-inch culverts where Honoapi’ilani
Highway crosses Mahinahina Gulch. These were designed to accommodate a 100-year
flow of 4,275 cfs. A 120-inch culvert diverts runoff from Pohaku-Ka’anapali Gulch under
Honoapi’ilani Highway with a 100-year design flow of 674 cfs. And a bridge along
Honoapi’ilani Highway crosses the 100-year discharge flow of 7,540 cfs from the
Kahanaiki Stream and Kahana Stream. Once under the Highway, runoff from all three
drainage ways is conveyed to the ocean.
As part of the Kahana Ridge Subdivision, a drainage system consisting of culverts and
open channels was constructed along the eastern boundary of the subdivision. The
northerly 80% of the drainage system conveys the intercepted runoff into Kahanaiki
Gulch. The remaining 20% is conveyed into the subdivisions’ drainage system.
According to Panel No. 1500030263F, 1500030264F and 1500030351F of the Flood
Insurance Rate Maps, dated September 19, 2012, the Project is situated in Flood Zones
X and A (see Exhibit 4). Flood Zone A is designated as special flood hazard areas subject
to inundation by the 1% annual flood (100-year flood), also known as the base flood. It
is the flood that has a 1% chance of being equaled or exceeded in any given year. No
base flood elevations have been determined for this zone. Flood Zone X is designated
as areas outside the 0.2% annual chance flood plain.
Kahanaiki Gulch, boarding the north edge of the property, contains a portion of special
flood hazard Zone AE. This gulch has been studied and 100-year base flood elevations
have been determined. The Pokaku-Ka’anapali and Mahinahina Gulches do not have
regulatory floodplain designations.
Based on the County of Maui’s storm drain design criteria, the existing runoff from the site
for the 50-year, pre-developed storm event was determined using the Rational Method.
These results are presented below for reference. Refer to the Pre-Development Drainage
Map for the location and size of pre-development drainage areas.
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50-Year Pre-Development Storm Event Runoff Calculations
Basin

C

L

Tc

I*

A

Q50

(ft)

(min)

(in/hr)

(acre)

(cfs)

A

0.32

3,629

30

3.8

67.32

81.9

B

0.32

2,636

22

4.1

80.11

105.1

C

0.32

2,370

20

4.4

16.26

22.9

D

0.32

2,580

22

4.1

27

35.4

E

0.32

4,308

36

3.4

157.05

170.9

All hydrologic calculations are based on the Drainage Master Plan for the County of Maui,
and the Rainfall Frequency Atlas of the Hawaiian Islands, Technical Paper No. 43, U.S.
Department of Commerce, Weather Bureau.
Rational Formula Used:

Q=CIA

Where

rate of flow (cfs)
rainfall coeffiecient
rainfall intensity for a duration equal to the time of
concentration (inches/hour)
drainage area (acres)

Q
C
I

=
=
=

A

=

As previously described in the approved Final Environmental Impact Study,
development of the Pulelehua project is not expected to have a significant adverse
effect on downstream properties or coastal marine waters. The post development
runoff from the Pulelehua site is estimated to be 851 cfs, an increase of 451 cfs over
existing conditions. However, additional runoff due to development of the community
will be detained onsite in a series of detention basins, with no increased flow to
downstream properties (including Honoapi’ilani Highway and the Kahana Hui and
Kahana Ridge subdivisions), or into the existing drainage ways, desilting basins, or the
ocean.
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Post-Development Conditions
The Project will be developed in multiple phases. Residential units, parking fields and
access roadways will be terraced into the hillside as illustrated on the attached
Preliminary Site Plan (see Exhibit 3). The school site will be developed by others.
Offsite flows will be allowed to flow to the gulches as they have historically done. Where
offsite flows affect onsite development, they will be directed around residential units using
swales. The swales will convey offsite runoff north and south to the gulches following
historic drainage patterns.
In total, it is estimated that the post-development runoff from the Pulelehua development
will be 851 cfs, an increase of 491 cfs over existing conditions for a 50-year storm event.
Pre-development site flow = CIA = (0.32)(3.7)(304.3 acres) = 360 cfs
Post-development site flow = (0.65)(4.3)(304.3 acres) = 851 cfs
Onsite runoff will be collected in the landscaping areas and streets and conveyed to
detention basins located throughout the development via a combination of surface flow
and storm drain improvements. The anticipated detention basin locations are illustrated
on the accompanying Preliminary Detention Basin Location Exhibit (see Exhibit 5). The
detention basins will provide sufficient volume to ensure post-development flows do not
exceed pre-developed flows as required by Maui County. Onsite storm drains will be
sized to convey the 10-year storm event. 100-year flows will be conveyed in the streets
and storm drains to onsite detention basins in accordance with County standards. All
finished floor elevations will be established to ensure they are free from inundation during
the 100-year storm event.
Detailed drainage studies will be prepared to accompany the improvement plans for each
phase of development. These studies will include storm drain inlet and pipe sizing
calculations, detention basin sizing and draw-down calculations and the design of onsite
storm drain related features.
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Detention and Water Quality Calculations
Onsite detention basins will be located throughout the site to collect and treat onsite
stormwater runoff as required by the County of Maui. The detention basin volumes will
be determined using the Modified Rational Method for the 50-year storm event. Each
basin will be sized to detain runoff from its contributing watershed, reduce postdevelopment flows to pre-development levels and provide water quality treatment prior to
releasing water into the gulches.
Generally, basins will be designed to a depth of 3-5 ft with 1 ft of freeboard and 4:1 side
slopes. In some locations basins may be terraced and interconnected by storm drain
pipes to achieve the necessary volumes due to grading limitations caused by topography.
Sufficient volume will be provided in each basin to reduce the post-development flows to
pre-development levels. Conceptual detention basin locations are presented in the
Preliminary Detention Basin Location Exhibit (see Exhibit 5).
Each basin will utilize an outfall structure to regulate discharge from the basin to the
adjacent gulch which will consist of the following:
•

•

Junction box with two cut-out openings.
o Bottom opening: small circular opening set at the bottom of the pond. This
opening is intended to promote extended release to meet the water quality
requirement.
o Top opening: rectangular opening set at the water quality water surface
elevation. This opening is sized to reduce peak flow rates to predevelopment rates for the 50-year storm event.
Outfall pipe to convey the detention pond release rates to the gulch.

No additional runoff will be released into the existing drainageways or onto Honoapi’ilani
Highway. The net result of the proposed drainage improvements will be no increase in
runoff from the project site to the downstream properties.
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Exhibits
1. Location Map
2. Vicinity Map
3. Preliminary Site Plan Exhibit
4. FEMA FIRM maps
5. Preliminary Detention Basin Location Exhibit
6. Preliminary Hydrologic Calculations
7. Pre-Development Drainage Area Map
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Flood Hazard Assessment Report
www.hawaiinfip.org

Property InformaƟon

Notes:

FLOOD HAZARD ASSESSMENT TOOL LAYER LEGEND
(Note: legend does not correspond with NFHL)
SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD - The 1% annual chance Ňood (100year), also know as the base Ňood, is the Ňood that has a 1% chance of
being equaled or exceeded in any given year. SFHAs include Zone A, AE,
AH, AO, V, and VE. The Base Flood ElevaƟon (BFE) is the water surface
elevaƟon of the 1% annual chance Ňood. Mandatory Ňood insurance
purchase applies in these zones:

COUNTY:

MAUI

Zone A: No BFE determined.

TMK NO:

(2) 4-3-001:083

Zone AE: BFE determined.

WATERSHED:

HONOKOWAI; KAHANA

PARCEL ADDRESS:

0 HONOAPIILANI HWY
LAHAINA, HI 96761

Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding);
BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet Ňow on
sloping terrain); average depths determined.

Flood Hazard InformaƟon
FIRM INDEX DATE:

NOVEMBER 04, 2015

LETTER OF MAP CHANGE(S):

NONE

FEMA FIRM PANEL - EFFECTIVE DATE:

1500030263F - SEPTEMBER 19, 2012
1500030264F - SEPTEMBER 19, 2012

Zone V: Coastal Ňood zone with velocity hazard (wave acƟon);
no BFE determined.
Zone VE: Coastal Ňood zone with velocity hazard (wave acƟon);
BFE determined.
Zone AEF: Floodway areas in Zone AE. The Ňoodway is the
channel of stream plus any adjacent Ňoodplain areas that must
be kept free of encroachment so that the 1% annual chance
Ňood can be carried without increasing the BFE.

THIS PROPERTY IS WITHIN A TSUNAMI EVACUTION ZONE: NO
FOR MORE INFO, VISIT: hƩp://www.scd.hawaii.gov/
THIS PROPERTY IS WITHIN A DAM EVACUATION ZONE:
FOR MORE INFO, VISIT: hƩp://dlnreng.hawaii.gov/dam/
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Disclaimer: The Hawaii Department of Land and Natural Resources (DLNR) assumes no responsibility arising from
the use, accuracy, completeness, and Ɵmeliness of any informaƟon contained in this report. Viewers/Users are
responsible for verifying the accuracy of the informaƟon and agree to indemnify the DLNR, its oĸcers, and employees from any liability which may arise from its use of its data or informaƟon.
If this map has been idenƟĮed as 'PRELIMINARY', please note that it is being provided for informaƟonal purposes
and is not to be used for Ňood insurance raƟng. Contact your county Ňoodplain manager for Ňood zone determinaƟons to be used for compliance with local Ňoodplain management regulaƟons.

NON-SPECIAL FLOOD HAZARD AREA - An area in a low-to-moderate risk
Ňood zone. No mandatory Ňood insurance purchase requirements apply,
but coverage is available in parƟcipaƟng communiƟes.
Zone XS (X shaded): Areas of 0.2% annual chance Ňood; areas of
1% annual chance Ňood with average depths of less than 1 foot
or with drainage areas less than 1 square mile; and areas
protected by levees from 1% annual chance Ňood.
Zone X: Areas determined to be outside the 0.2% annual chance
Ňoodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where Ňood hazards are undetermined, but Ňooding is possible. No mandatory Ňood insurance
purchase apply, but coverage is available in parƟcipaƟng communiƟes.
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Notes:

FLOOD HAZARD ASSESSMENT TOOL LAYER LEGEND
(Note: legend does not correspond with NFHL)
SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD - The 1% annual chance Ňood (100year), also know as the base Ňood, is the Ňood that has a 1% chance of
being equaled or exceeded in any given year. SFHAs include Zone A, AE,
AH, AO, V, and VE. The Base Flood ElevaƟon (BFE) is the water surface
elevaƟon of the 1% annual chance Ňood. Mandatory Ňood insurance
purchase applies in these zones:

COUNTY:

MAUI

Zone A: No BFE determined.

TMK NO:

(2) 4-3-001:082

Zone AE: BFE determined.

WATERSHED:

HONOKOWAI

PARCEL ADDRESS:

0 HONOAPIILANI HWY

Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding);
BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet Ňow on
sloping terrain); average depths determined.

Flood Hazard InformaƟon
FIRM INDEX DATE:

NOVEMBER 04, 2015

LETTER OF MAP CHANGE(S):

NONE

FEMA FIRM PANEL - EFFECTIVE DATE:

1500030263F - SEPTEMBER 19, 2012
1500030264F - SEPTEMBER 19, 2012
1500030351F - SEPTEMBER 19, 2012
1500030352E - SEPTEMBER 25, 2009

THIS PROPERTY IS WITHIN A TSUNAMI EVACUTION ZONE: NO
FOR MORE INFO, VISIT: hƩp://www.scd.hawaii.gov/
THIS PROPERTY IS WITHIN A DAM EVACUATION ZONE:
FOR MORE INFO, VISIT: hƩp://dlnreng.hawaii.gov/dam/
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Disclaimer: The Hawaii Department of Land and Natural Resources (DLNR) assumes no responsibility arising from
the use, accuracy, completeness, and Ɵmeliness of any informaƟon contained in this report. Viewers/Users are
responsible for verifying the accuracy of the informaƟon and agree to indemnify the DLNR, its oĸcers, and employees from any liability which may arise from its use of its data or informaƟon.
If this map has been idenƟĮed as 'PRELIMINARY', please note that it is being provided for informaƟonal purposes
and is not to be used for Ňood insurance raƟng. Contact your county Ňoodplain manager for Ňood zone determinaƟons to be used for compliance with local Ňoodplain management regulaƟons.

Zone V: Coastal Ňood zone with velocity hazard (wave acƟon);
no BFE determined.
Zone VE: Coastal Ňood zone with velocity hazard (wave acƟon);
BFE determined.
Zone AEF: Floodway areas in Zone AE. The Ňoodway is the
channel of stream plus any adjacent Ňoodplain areas that must
be kept free of encroachment so that the 1% annual chance
Ňood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA - An area in a low-to-moderate risk
Ňood zone. No mandatory Ňood insurance purchase requirements apply,
but coverage is available in parƟcipaƟng communiƟes.
Zone XS (X shaded): Areas of 0.2% annual chance Ňood; areas of
1% annual chance Ňood with average depths of less than 1 foot
or with drainage areas less than 1 square mile; and areas
protected by levees from 1% annual chance Ňood.
Zone X: Areas determined to be outside the 0.2% annual chance
Ňoodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where Ňood hazards are undetermined, but Ňooding is possible. No mandatory Ňood insurance
purchase apply, but coverage is available in parƟcipaƟng communiƟes.
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Hydrologic Calculations
Exhibit 6

Purpose:

Determine the increase in onsite surface runoff from the development of the proposed
project based on a 50-year storm.

A. Determine Runoff Coefficient (C) (Table 1):
Existing Conditions:
Infiltration (medium)
Relief (rolling)
Vegetal Cover (high)
Development Type (open)
C

= 0.14
= 0.03
= 0.00
= 0.15
= 0.32

C

= 0.20
= 0.00
= 0.05
= 0.40
= 0.65

Developed Conditions:
Infiltration (negligible)
Relief (flat)
Vegetal Cover (poor)
Development Type (residential)
B. Determine the 50-year 1-hour rainfall (Plate 7):
i50 = 2.7 inches

Adjust for time of concentration to compute Rainfall Intensity (I) (Plate 2):
Existing Conditions:
Tc = 30 min
I = 3.7 inches/hour
Developed Conditions:
Tc = 15 min
I = 4.3 inches/hour
C. Drainage Area (A) = 304.3 acres
D. Calculate 50-year storm runoff volume (Q):
Q=CIA
Existing Conditions:
Q = (0.32)(3.7)(304.3) = 360.3 cfs
Developed Conditions:
Q = (0.65)(4.3)(304.3) = 850.5 cfs
The increase in runoff due to the proposed development is 850.5 – 360.3 = 490.2 cfs.
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FLOOD HAZARD ASSESSMENT TOOL LAYER LEGEND
(Note: legend does not correspond with NFHL)
SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD - The 1% annual chance Ňood (100year), also know as the base Ňood, is the Ňood that has a 1% chance of
being equaled or exceeded in any given year. SFHAs include Zone A, AE,
AH, AO, V, and VE. The Base Flood ElevaƟon (BFE) is the water surface
elevaƟon of the 1% annual chance Ňood. Mandatory Ňood insurance
purchase applies in these zones:

COUNTY:

MAUI

Zone A: No BFE determined.

TMK NO:

(2) 4-3-001:082

Zone AE: BFE determined.

WATERSHED:

HONOKOWAI

PARCEL ADDRESS:

0 HONOAPIILANI HWY

Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding);
BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet Ňow on
sloping terrain); average depths determined.

Flood Hazard InformaƟon
FIRM INDEX DATE:

NOVEMBER 04, 2015

LETTER OF MAP CHANGE(S):

NONE

FEMA FIRM PANEL - EFFECTIVE DATE:

1500030263F - SEPTEMBER 19, 2012
1500030264F - SEPTEMBER 19, 2012
1500030351F - SEPTEMBER 19, 2012
1500030352E - SEPTEMBER 25, 2009

THIS PROPERTY IS WITHIN A TSUNAMI EVACUTION ZONE: NO
FOR MORE INFO, VISIT: hƩp://www.scd.hawaii.gov/
THIS PROPERTY IS WITHIN A DAM EVACUATION ZONE:
FOR MORE INFO, VISIT: hƩp://dlnreng.hawaii.gov/dam/
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YES (MA-0142; MA-0143; MA-0144)

1,200 ft

Disclaimer: The Hawaii Department of Land and Natural Resources (DLNR) assumes no responsibility arising from
the use, accuracy, completeness, and Ɵmeliness of any informaƟon contained in this report. Viewers/Users are
responsible for verifying the accuracy of the informaƟon and agree to indemnify the DLNR, its oĸcers, and employees from any liability which may arise from its use of its data or informaƟon.
If this map has been idenƟĮed as 'PRELIMINARY', please note that it is being provided for informaƟonal purposes
and is not to be used for Ňood insurance raƟng. Contact your county Ňoodplain manager for Ňood zone determinaƟons to be used for compliance with local Ňoodplain management regulaƟons.

Zone V: Coastal Ňood zone with velocity hazard (wave acƟon);
no BFE determined.
Zone VE: Coastal Ňood zone with velocity hazard (wave acƟon);
BFE determined.
Zone AEF: Floodway areas in Zone AE. The Ňoodway is the
channel of stream plus any adjacent Ňoodplain areas that must
be kept free of encroachment so that the 1% annual chance
Ňood can be carried without increasing the BFE.
NON-SPECIAL FLOOD HAZARD AREA - An area in a low-to-moderate risk
Ňood zone. No mandatory Ňood insurance purchase requirements apply,
but coverage is available in parƟcipaƟng communiƟes.
Zone XS (X shaded): Areas of 0.2% annual chance Ňood; areas of
1% annual chance Ňood with average depths of less than 1 foot
or with drainage areas less than 1 square mile; and areas
protected by levees from 1% annual chance Ňood.
Zone X: Areas determined to be outside the 0.2% annual chance
Ňoodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where Ňood hazards are undetermined, but Ňooding is possible. No mandatory Ňood insurance
purchase apply, but coverage is available in parƟcipaƟng communiƟes.

BASEMAP: NO BASEMAP

Flood Hazard Assessment Report
www.hawaiinfip.org

Property InformaƟon

Notes:

FLOOD HAZARD ASSESSMENT TOOL LAYER LEGEND
(Note: legend does not correspond with NFHL)
SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD - The 1% annual chance Ňood (100year), also know as the base Ňood, is the Ňood that has a 1% chance of
being equaled or exceeded in any given year. SFHAs include Zone A, AE,
AH, AO, V, and VE. The Base Flood ElevaƟon (BFE) is the water surface
elevaƟon of the 1% annual chance Ňood. Mandatory Ňood insurance
purchase applies in these zones:

COUNTY:

MAUI

Zone A: No BFE determined.

TMK NO:

(2) 4-3-001:083

Zone AE: BFE determined.

WATERSHED:

HONOKOWAI; KAHANA

PARCEL ADDRESS:

0 HONOAPIILANI HWY
LAHAINA, HI 96761

Zone AH: Flood depths of 1 to 3 feet (usually areas of ponding);
BFE determined.
Zone AO: Flood depths of 1 to 3 feet (usually sheet Ňow on
sloping terrain); average depths determined.

Flood Hazard InformaƟon
FIRM INDEX DATE:

NOVEMBER 04, 2015

LETTER OF MAP CHANGE(S):

NONE

FEMA FIRM PANEL - EFFECTIVE DATE:

1500030263F - SEPTEMBER 19, 2012
1500030264F - SEPTEMBER 19, 2012

Zone V: Coastal Ňood zone with velocity hazard (wave acƟon);
no BFE determined.
Zone VE: Coastal Ňood zone with velocity hazard (wave acƟon);
BFE determined.
Zone AEF: Floodway areas in Zone AE. The Ňoodway is the
channel of stream plus any adjacent Ňoodplain areas that must
be kept free of encroachment so that the 1% annual chance
Ňood can be carried without increasing the BFE.

THIS PROPERTY IS WITHIN A TSUNAMI EVACUTION ZONE: NO
FOR MORE INFO, VISIT: hƩp://www.scd.hawaii.gov/
THIS PROPERTY IS WITHIN A DAM EVACUATION ZONE:
FOR MORE INFO, VISIT: hƩp://dlnreng.hawaii.gov/dam/
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YES (MA-0132; MA-0142; MA-0143)

1,200 ft

Disclaimer: The Hawaii Department of Land and Natural Resources (DLNR) assumes no responsibility arising from
the use, accuracy, completeness, and Ɵmeliness of any informaƟon contained in this report. Viewers/Users are
responsible for verifying the accuracy of the informaƟon and agree to indemnify the DLNR, its oĸcers, and employees from any liability which may arise from its use of its data or informaƟon.
If this map has been idenƟĮed as 'PRELIMINARY', please note that it is being provided for informaƟonal purposes
and is not to be used for Ňood insurance raƟng. Contact your county Ňoodplain manager for Ňood zone determinaƟons to be used for compliance with local Ňoodplain management regulaƟons.

NON-SPECIAL FLOOD HAZARD AREA - An area in a low-to-moderate risk
Ňood zone. No mandatory Ňood insurance purchase requirements apply,
but coverage is available in parƟcipaƟng communiƟes.
Zone XS (X shaded): Areas of 0.2% annual chance Ňood; areas of
1% annual chance Ňood with average depths of less than 1 foot
or with drainage areas less than 1 square mile; and areas
protected by levees from 1% annual chance Ňood.
Zone X: Areas determined to be outside the 0.2% annual chance
Ňoodplain.
OTHER FLOOD AREAS
Zone D: Unstudied areas where Ňood hazards are undetermined, but Ňooding is possible. No mandatory Ňood insurance
purchase apply, but coverage is available in parƟcipaƟng communiƟes.

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
AIRPORTS DIVISION
Kapalua Airport – Pulelehua Development Memorandum of Understanding and Agreement
(MOUA)
The principle and primary use of Akahele Street is an airport access road. DOT-AIR will allow
Maui Oceanview, LP use of Akahele Street to support the development of Pulelehua under the
following conditions:
1.

Maui Oceanview, LP will pay for all costs associated with upgrades of existing street
sections as well as connections to new streets and roads to support the community of
Pulelehua;

2.

The Akahele Street section will include at a minimum:
a. Two 12-foot wide lanes heading mauka;
b. One 12-foot wide lane heading makai with the provision for additional right-of-way
to accommodate a second 12-foot wide makai lane should traffic patterns warrant in
the future;
c. The design will include an area for a potential TSA checkpoint. Location of the
checkpoint shall provide the required 300-foot distance from the terminal;
d. Design will include a median divided roadway;

3.

Akahele Street shall be designed and constructed to meet County of Maui requirements
and any additional right-of-way shall be dedicated to DOT-AIR.

4.

A maximum of two cross street intersections shall be allowed to intersect Akahele Street:
a. Intersection locations and distances of cross intersections shall be determined with the
prior review and approval of DOT as the Pulelehua community is designed;
b. Cross Street intersections shall be constructed with an underground bollard barrier
system to block off access to Akahele Street, other than from Honoapiilani Highway,
during times of heightened security;
c. A bollard system shall be required for the intersection nearest to the airport and shall
be maintained regularly and checked by Maui Oceanview, LP, to the satisfaction of
DOT-AIR;
d. No offset intersections will be allowed;
e. Mid-level intersection shall be designed and constructed with one twenty-four inch
(24”) reinforced concrete pipe (RCP) underground crossing for future utilities;

5.

No alley ways may intersect Akahele Street;

6.

Any sidewalks proposed shall be outside of the Akahele Street right-of-way;

7.

DOT-AIR will assist with Maui Oceanview, LP’s design to eliminate the current water
pump and storage tank used for supplying Kapalua Airport. Water pressure at hydrants
and sewer service and capacity must match or exceed current capabilities, especially for
firefighting needs at the airport. A more comprehensive MOUA relating to transmission
systems for water and sewer shall be developed and reviewed by pertinent governmental

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
AIRPORTS DIVISION
Kapalua Airport – Pulelehua Development Memorandum of Understanding and Agreement
(MOUA)
agencies to satisfy standards for current and future needs by all/anticipated users at
Kapalua Airport;
8.

An airport sign provided by Maui Oceanview, LP and approved by DOT-AIR shall be
included in the design of Akahele Street;

9.

Maui Oceanview, LP will pay for all ongoing costs associated with the maintenance and
operation of Akahele Street through the life of the Pulelehua community; and responsible
for any deficiencies or hazardous materials erected or released;

10.

Any trust or association documents to establish maintenance and operation responsibility
of the road, streets and utilities shall be submitted to DOT-AIR for the State’s prior
review and approval. Coordinated efforts must be made to obtain comments and
standards from pertinent governmental agencies/entities and comply with related laws,
regulations and guidelines. The earliest possible submittal of a draft proposal and
agreement is requested and must include the formation of the community association with
association by-laws;

11.

Maui Oceanview, LP agrees to comply with all Federal, State and local rules, regulations
and laws which exist, or may arise in the future, that govern the operation of and security
for the airport during emergency conditions, related trainings/drills, and certain approved
“on-time event”. Maui Oceanview, LP agrees to comply with all FAA, DOT, DHS, and
TSA requirements for runway and airport safety including the runway obstacle free area
(ROFA), runway protection zones (RPZ) and runway safety areas (RSA), and FAA’s 14
CFR FAR Part 77 obstruction standards and land use principles;

12.

Maui Oceanview, LP agrees to give and grant an avigation easement, acceptable to the
State, through DOT-AIR, over the entire development of Pulelehua and any extension,
expansion or addition to Pulelehua, to indemnify and hold harmless the State against
lawsuits for noise, smoke, fumes, overflights, airport and aircraft operations due to the
close proximity of Pulelehua and adjoining Maui Oceanview, LP lands to the airport, and
permit and support only those land uses on/relating to Maui Oceanview projects that are
compatible with airport operations and safe passage of aircrafts to/from/at Kapalua
Airport;

13.

DOT-AIR requests inclusion in the Traffic Impact Analysis Report (TIAR) projected
traffic usage of Akahele Street if and when the properties on the mountain side (mauka)
of the airport are developed to maximum capacity allowed under county zoning;

14.

The MOUA will include sections for Special Provisions that are more comprehensive in
matters related to water allocation; transmission systems for water and sewer; water tanks
and pumping stations; fire hydrants; utilities; roadways; existing infrastructure revisions;
land boundaries and access; fire station and related requirements for facilities and
staffing; fencing needs and alignment; safety and security; avigation and noise easement;
wildlife hazard management practices; jurisdiction, design and maintenance of Akahele
Street; solar panels; and other pertinent development factors that can impact the airport.
The purpose of the Special Provisions is to state the terms and intents that will

STATE OF HAWAII
DEPARTMENT OF TRANSPORTATION
AIRPORTS DIVISION
Kapalua Airport – Pulelehua Development Memorandum of Understanding and Agreement
(MOUA)
acknowledge and reasonably protect the existing and future airport operations and safe
passage of aircrafts to/from/at Kapalua Airport including non-airport uses at the airport or
on DOT-AIR land. The Special Provisions are reasonably understood to require update
or amendments and such changes will be at the sole discretion of DOT-AIR;
15.

DOT-AIR will determine whether there is a need to acquire land for the runway
protection zone at both ends of the runway and the fee interest of the land, or secure
perpetual clear zone easement for both ends of the runway in accordance with all
applicable Federal Aviation Regulations. Both options will be for a one-time charge of
$10.00;

16.

DOT-AIR reserves the right to use the DOT-AIR land (that encompasses the Kapalua
Airport) for airport and/or non-airport purposes, or convey the land/interests to another
government agency or entity; and

17.

Development shall comply with Hawaii Revised Statutes, Chapter 262 and Hawaii
Administrative Rules. Chapter 19-12.

Maui Oceanview LP
16610 N. Dallas Parkway Suite 1600
Dallas, TX 75248

Mr. Daniel E. Orodenker, Executive Officer
Land Use Commission
Department of Business, Economic Development & Tourism
State of Hawaii
PO Box 2359
Honolulu, HI 96804-2359
Ms. Mary Alice Evans, Director
Mr. Rodney Funakoshi, Planning Program Administrator ILand Use Division
Office of Planning
Department of Business, Economic Development & Tourism
State of Hawaii
PO Box 2359
Honolulu, HI 96804-2359
Ms. Michele McLean, Director
Department of Planning County of Maui
One Main Plaza #315
2200 Main Street
Wailuku, HI 96793-2155

July ____, 2020

Re:

2019 and 2020 Annual Report for LUC Docket No. A04-751
Petition of Maui Oceanview LP, Mahinahina and Kahana, Lahaina, Maui, Hawaii
TMKs (2) 4-3-001-082 & 083 [previously (2) 4-3-01: por. 31]

Dear Mr. Orodenker, Ms. Evans, Mr. Funakoshi, and Ms. McLean:
Pursuant to Condition No. 31 in the Amended Decision and Order for the above referenced docket,
Maui Oceanview LP, is pleased to provide this report to the Land Use Commission, the Office of
State Planning, and the County of Maui Planning Department concerning the current status of
compliance with the conditions of approval.
General Project Progress:
The Land Use Commission of the State of Hawaii ("LUC" or “the Commission”) approved Maui
Land and Pineapple’s (“MLP’s”) petition to reclassify approximately 310 acres of land at
Mahinahina and Kahana, Lahaina, Maui, Hawaii from Agricultural to Urban for the Pulelehua

project on June 22, 2006. The Decision and Order (“D&O”) sets forth thirty-two (32) conditions
of approval regarding the reclassification.
Since the LUC’s approval, the previous owner, MLP received several major discretionary
governmental approvals for the Pulelehua project. On November 18, 2011, County of Maui Mayor
Alan M. Arakawa approved:
• Bill No. 62 (2011), designated as Ordinance No. 3887, which amended the West Maui
Community Plan Land Use Map from Agriculture, Park, and Open Space to West Maui
Project District 5 (Pulelehua) for TMKs (2) 4-3-001-082 & 083 (previously (2) 4-3-01:
por. 31);
• Bill No. 63 (2011), designated as Ordinance No. 3888, which amended Title 19, Maui
County Code, by adding a new chapter designated as Chapter 19.93, West Maui Project
District 5 (Pulelehua); and
• Bill No. 64 (2011), designated as Ordinance No. 3889, which granted a change in zoning
from the County Agricultural District to West Maui Project District 5 (Pulelehua)
(Conditional Zoning) for TMKs (2) 4-3-001-082 & 083 (previously (2) 4-3-01: por. 31).
On November 22, 2017, Maui Oceanview LP filed with the Commission a motion to amend the
D&O. On August 28, 2018 submitted additional filings to the Commission in support of the motion
to amend. Maui Oceanview LP expects to submit supplemental filings to the Commission in
January 2019. By stipulations, Maui Oceanview LP, the State of Hawaii Office of Planning (“OP”)
and the County of Maui Department of Planning (“Maui Planning”) agreed to additional time for
OP and Maui Planning to file responses to the motion to amend. The Commission held hearings
on the motion on September 25-26, 2019, then deferred for a period of time to allow the Maui
Oceanview LP to engage with the community regarding the proposed changes to the Pulelehua
project. The Commission held further hearings on December 4-5, 2019. The Commission granted
Maui Oceanview LP’s motion to amend the D&O on December 5, 2019 and adopted the Amended
D&O on __________, 2020. The Amended D&O sets forth thirty-five (35) conditions of approval
regarding motion.
Conditions and Compliance:
1. Affordable Housing. Petitioner shall do the following to provide
affordable housing opportunities for low, low-moderate, moderate and gap group income
residents of the State of Hawaii consistent with the County of Maui Residential Workforce
Housing Policy, Chapter 2.96, Maui County Code, and a Housing Agreement with the
County of Maui Department of Housing and Human Concerns (DHHC), and its
representations in this docket:
a.
Petitioner shall develop and offer for rent not less than 125
affordable housing units to qualified families or individuals to satisfy
a condition imposed by the Commission in its approval of Original
Petitioner MLP's Kapalua Mauka development in LUC Docket No.
A03-741. Maui Oceanview LP acknowledges that it will fulfill this

obligation of Original Petitioner (MLP).
b.

Petitioner shall develop and offer for rent not less than 300
affordable (or workforce) housing units, which total includes the 125
Kapalua Mauka units, to low, low-moderate, and moderate income
residents of Maui as a feature of Pulelehua in accordance with the
Residential Workforce Housing Policy, Chapter 2.96, Maui County
Code and an amended Residential Workforce Housing Agreement
Pulelehua Multi-Family Dwelling Units – Rental with Maui DHHC.
The workforce rental units will remain workforce rental units
pursuant to Chapter 2.96, Maui County Code for no less than 30
years with the County of Maui have the right of first refusal to
purchase the units after that time. Petitioner shall prohibit the
assessment of homeowners’ association fees to workforce housing
renters of multi-family workforce housing rental units and accessory
dwelling units.

c. Petitioner will develop and offer for sale not less than 100 workforce
housing units, to low, low-moderate, moderate and above-moderate
residents of Maui as a feature of Pulelehua in accordance with the
Residential Workforce Housing Policy, Chapter 2.96, Maui County
Code and an amended Residential Workforce Housing Agreement
Pulelehua Multi-Family Dwelling Units – Rental with Maui DHHC.
The workforce rental units will remain workforce rental units
pursuant to Chapter 2.96, Maui County Code for no less than 30
years with the County of Maui having the right of first refusal to
purchase the units after that time. Petitioner will offer for sale, at the
cost of development (which includes the pro-rata cost of the land,
planning, pre-development direct expenses such as architectural and
engineering costs and infrastructure improvements), three (3) of the
workforce housing lots to a non-profit organization in the business
of developing and maintaining affordable housing.
d.

To ensure continued rental to qualified low, low-moderate and
moderate income residents and maintain the affordable rental
housing inventory within Pulelehua, Petitioner shall prior to the
rental of any affordable housing unit comply with Countyapproved restrictions governing the rental or transfer of all
affordable housing units as set out in an amended Residential
Workforce Housing Agreement Pulelehua Multi-Family Dwelling
Units – Rental with Maui DHHC. To ensure continued sale to
qualified low, low-moderate, moderate and above-moderate
income residents and maintain the affordable (workforce)
housing inventory within Pulelehua, Petitioner shall prior to the
sale of any affordable housing unit comply with County-approved
restrictions governing the sale or transfer of all affordable

housing units as set out in an amended Residential Workforce
Housing Agreement Pulelehua Multi-Family Dwelling Units –
Rental with Maui DHHC.
e. To ensure that accessory dwelling/‘ohana units to be constructed on
single family lots offered for sale at Pulelehua become part of the
workforce housing inventory in West Maui, Petitioner will impose a
deed restriction in perpetuity limiting third-party/ non-related rental of
accessory dwelling/‘ohana units to workforce housing rental rates as
set out in an amended Workforce Housing Agreement Pulelehua MultiFamily Dwelling Units-Rental with Maui DHHC.
f. Petitioner will prohibit transient vacation rental use, including bed
and breakfasts in multi-family dwelling units. Petitioner will impose
a deed restriction prohibiting transient vacation rental use,
including bed and breakfasts on any single-family lots offered for
sale at Pulelehua.
g. Petitioner shall establish at a minimum, qualifications for the renter
or purchaser pursuant to Chapter 2.96, Maui County Code.
Compliance: Maui Oceanview LP is negotiating an Amended Residential Workforce Housing
Agreement with the County of Maui.

2.
Public School Facilities. Petitioner shall contribute to the
development, funding, and/or construction of public-school facilities, on a fair-share basis,
pursuant to an Education Contribution Agreement for Pulelehua executed between Petitioner
and the DOE. The Education Contribution Agreement shall provide for the dedication of land
and/or other consideration to be applied to the construction of a public elementary school in
Pulelehua. Petitioner shall file the Education Contribution Agreement and any subsequent
amendments with the Commission after it has been executed by Petitioner and the DOE.
Petitioner shall also submit copies of all executed Education Contribution Agreements to the
County of Maui prior to the Council approving an ordinance amending the West Maui
Community Plan Land Use Map designation for Pulelehua.
Petitioner shall pursue the feasibility of alternatives with the DOE or
private contractors or developers who have experience with public school projects to expedite
the design and construction of the public elementary school in Pulelehua. Such alternatives
may include a design-build agreement whereby Petitioner would agree to design and build
public school facilities for a sum to be paid by the DOE.
Compliance: The Education Contribution Agreement was executed on June 16, 2006 by the
Petitioner’s predecessor, Maui Land and Pineapple (MLP). A copy of the agreement was submitted
to the Land Use Commission and County Planning Department which was included as an exhibit
to the Community Plan Amendment, County Change in Zoning, and Project District applications.
MLP had numerous meetings with the Department of Education (“DOE”) to finalize the 13-acre

school site. DOE conducted design charrettes in West Maui and completed its master plan in
December 2015. Maui Oceanview,LP has met with DOE officials, made them aware of the
transfer of ownership and progress in moving forward on developing the Pulelehua project.
DOE officials informed Maui Oceanview LP that they had preliminary architectural plans for
the development. DOE officials explained that their budget does not include funding for the
development of the School and they will inform Maui Oceanview LP when they are ready to
move forward with a new campus.
3. Wastewater Facilities. Provided the County of Maui has capacity to treat
wastewater from Pulelehua, Petitioner shall connect to County facilities in accordance with
an agreement for service with the County. Alternatively, Petitioner may develop a private
wastewater treatment plant that uses comparable membrane filtering technology as proposed in
the Waikapu Country Town project in the County of Maui.
Compliance: Maui Oceanview LP had been working with the County of Maui Department of
Environmental Management, Wastewater Reclamation Division on connection to the Lahaina
WasteWater Reclamation Facility (“LWWRF”). In the event connection is not allowed, Maui
Oceanview LP will go forward with developing a wastewater treatment facility on site to serve
Pulelehua.
4. Akahele Street. Petitioner shall enter into an agreement with the
DOT, Airports Division, under terms and conditions acceptable to the DOT, for access to and
use of Akahele Street. Petitioner acknowledges, understands, and agrees that Petitioner's
obligation and responsibilities in an agreement can extend to, but not be limited to, design
and construction of the roadway improvements and intersections, compliance with KapaluaWest Maui Airport security programs, and upkeep and maintenance of Akahele Street.
Compliance: MLP submitted a revised Traffic Impact Analysis Report (TIAR) dated May 4,
2009 to DOT. DOT provided a letter of acceptance for the TIAR dated September 9, 2010 which
details conditions for a Memorandum of Understanding that will reflect the obligations of and
requirements on MLP covering both DOT highway (including Akahele Street) and airport
facilities. Maui Oceanview LP has had further meetings and correspondence with DOT regarding
modifications to obligations and requirements covering DOT highway and airport facilities. Maui
Oceanview LP has submitted a revised TIAR to DOT and has submitted a draft Memorandum of
Understanding to the DOT.
5. Transportation Improvements. Petitioner shall submit a revised
TIAR for Pulelehua to the DOT and to the County of Maui Department of Public Works for
their review and acceptance prior to the start of construction for Scenario three (Phases 3, 4,
and 5). The updated TIAR shall also verify the validity of recommended improvements related
to the new elementary school operation anticipated to be completed by approximately 2035
(Phase 4). To the satisfaction of DOT, as recommended or required in the accepted TIAR,
the Petitioner shall construct and ensure operation of all improvements related to the State
Honoapiilani Highway for each phase/scenario prior to the first Certificate of Occupancy for
the associated phases. Petitioner shall coordinate with DOT to provide any necessary
roadway setbacks for future roadway improvements on the State Honoapiilani Highway.

Petitioner shall submit an application to the appropriate County of
Maui agency to approve placing two (2) covered bus stops and shall install such bus stops in
the manner required by the County of Maui.
Compliance: MLP submitted a revised Traffic Impact Analysis Report (TIAR) dated May 4,
2009 to DOT. DOT provided a letter of acceptance for the TIAR dated September 9, 2010 which
details conditions for a Memorandum of Understanding that will reflect the obligations of and
requirements on MLP covering both DOT highway (including Akahele Street) and airport
facilities. Maui Oceanview LP has had further meetings and correspondence with DOT regarding
modifications to obligations and requirements covering DOT highway and airport facilities. Maui
Oceanview LP has submitted a revised TIAR to DOT and has submitted a draft Memorandum of
Understanding to the DOT.

6.
Regional Highway Contribution. Petitioner shall apply its
regional highway pro-rate contributions to the nearby Lahaina Bypass for the construction
of Phase 1C (resulting from the total calculation of Phase 1A, 1B-1, 1B-2, and 1C). The
Petitioner shall meet with DOT to determine the specific contribution amount and timetable
that is mutually agreeable to DOT.
Compliance: An updated TIAR has been completed and revised and will be reviewed by the
County and the DOT. The draft Memorandum of Understand provided to the DOT includes the
proposed contribution amount and a proposed timetable for payments.
7. Roadway Connectivity and Regional Circulation. Petitioner shall
plan and prepare for lateral (in general parallel to the coastline and fronting the highway)
roadway connections from the Petition Area to adjoining lands in cooperation with the
respective neighboring landowner(s) to provide potential alternate roadway routes to
improve transportation capabilities in the area. Petitioner shall facilitate and promote the
need for a Regional Traffic Circulation Plan from the County government to assist Petitioner
and the DOT in determining roadway connections from the Petition Area to other adjoining
lands and to existing roads and highways.
Compliance: Maui Oceanview LP’s approved plan includes lateral roadway connections to
adjoining lands.
8.
Traffic Fair-Share Contribution. Petitioner and the County of
Maui shall enter into an agreement which establishes a Traffic Fair-Share or Voluntary
Contribution to be paid by Petitioner to mitigate the traffic-related impact generated by the
development of Pulelehua. A copy of the executed agreement shall be filed with the
Commission prior to the occupancy of any unit within Pulelehua. The agreement shall provide
that Petitioner shall in the order specified below:
a) pay the fee calculated pursuant to chapter 14.62, Maui County Code ("MCC"),
Impact Fees for Traffic and Roadway Improvements in West Maui, Hawai'i; however,
if there is a written agreement between the County of Maui and the State of Hawai'i
specified by section 14.62.080 MCC, the County shall share the funds collected from

Petitioner with the State in accordance with this written agreement; or
b) make a voluntary contribution to the County of Maui in an amount equivalent to
the above referenced fee upon issuance of a building permit for each dwelling; or
c)
pay the above referenced fee to the State pursuant to the enactment of State
legislation authorizing such payment.
The above referenced fee or voluntary contribution will be applied
towards the funding, design, and construction of local and regional transportation
improvements and programs necessitated by the proposed development of the Petition Area,
but in any event neither the traffic fair-share nor the voluntary contribution will exceed the
greater of (a) $4,000 per market priced and gap group priced single-family unit or lot
developed on the Petition Area, and $2,000 per market priced and gap group priced multifamily unit developed on the Petition Area, or (b) the traffic impact fee established for a
market priced and gap group priced single-family and multi-family unit pursuant to Maui
County Code chapter 14.62 at the time a building permit is issued.
Compliance: Maui Oceanview LP agreed in processing its motion to amend to revise the fairshare unit amounts. No other specific action taken to date.
9.
Civil Defense. Petitioner shall, on a fair-share basis, fund and
construct adequate solar-powered civil defense measures serving the Petition Area as
determined by the State of Hawai'i Department of Defense, Office of Civil Defense, and the
County of Maui Civil Defense Agency.
Compliance: Maui Oceanview LP has been in contact with Maui Emergency Management
Agency (“Maui-EMA”) officials and provided Maui-EMA with current plans for the Pulelehua
project.
10.
Archaeological Inventory Survey and Historic Preservation
Mitigation Plan. Petitioner shall comply with the conditions recommended by the DLNR,
SHPD, on March 3, 2005, regarding revisions to Petitioner's archaeological inventory survey
and approval of an acceptable monitoring plan in the general vicinity of historic sites on the
Petition Area prior to commencement of any ground altering activities.
Compliance: A plan will be developed at the time of Development to comply with this condition.
11.
Previously Unidentified Burial/Archaeological/Historic Sites.
Without any limitation to any other condition found herein, if any burials or archaeological
or historic sites, such as artifacts, marine shell concentrations, charcoal deposits, stone
platforms, paving, and walls not previously identified in studies referred to herein, are
discovered during the course of construction of the Project, then all construction activity in
the vicinity of the discovery shall stop until the issuance of an archaeological clearance from
the DLNR, SHPD, that mitigative measures have been implemented to its satisfaction.

Compliance: No specific action taken to date.
12.
Air Quality Monitoring. Petitioner shall participate in an air
quality-monitoring program if required by the DOH.
Compliance: No specific action taken to date.
13. Notification of Noise. Petitioner shall notify and disclose to all
prospective buyers and/or lessees of the Petition Area, in accordance with State law, the
potential adverse impacts of aircraft and airport activity from the adjacent Kapalua West Maui
Airport, such as but not limited to noise, right of flight, emissions, vibrations, and other
incidences of aircraft operations. Petitioner shall implement procedures and provide
covenants in any grant or transfer of interest in the Petition Area, or portion thereof, whereby
buyers and lessees and other future owners, lessees, or occupants will release the State of
Hawai'i from and against all claims, liability, and losses resulting from aircraft and airport
operations, provided that the State of Hawai'i shall not be released from its negligence.
Compliance: Maui Oceanview LP will notify all prospective buyers and renters of potential
adverse aviation impacts once sales and rentals commence.
14. Airport Infrastructure. Petitioner shall provide and be responsible
at its costs for any relocation, change, repair, or alteration to existing airport utility, service,
and related infrastructure lines and equipment affected by Petitioner's Project, located in or
surrounded by the Petition Area, to the satisfaction of the DOT.
Compliance: MLP submitted a revised Traffic Impact Analysis Report (TIAR) dated May 4,
2009 to DOT. DOT provided a letter of acceptance for the TIAR dated September 9, 2010 which
details conditions for a Memorandum of Understanding that will reflect the obligations of and
requirements on MLP covering both DOT highway (including Akahele Street) and airport
facilities. Maui Oceanview LP has had further meetings and correspondence with DOT regarding
modifications to obligations and requirements covering DOT highway and airport facilities. Maui
Oceanview LP has submitted a revised TIAR to DOT and has submitted a draft Memorandum of
Understanding to the DOT.
15. Sound Attenuation. Petitioner shall employ the following noise
mitigation measures: Petitioner shall follow the Maximum Operation Scenario in its noise
study and place residential units and similar noise sensitive uses outside the 60 DNL (toward
lesser DNL) noise contour. Residential units and similar noise sensitive uses located in
between the 55 to 60 DNL noise contours should be properly designed and constructed to
meet, at a minimum, Federal EPA residential interior noise standards. Industrial commercialbusiness type uses, if located in the 60-65 or higher noise contours, containing noise sensitive
uses (e.g., rest area, offices, etc.) should have the noise sensitive area properly designed and
constructed to meet, at a minimum, applicable Federal EPA interior noise standards.
Compliance: Development plans prepared for Pulelehua by Maui Oceanview LP shall conform
to the above requirements.

16. Runway Safety, Protection, and Use. Petitioner acknowledges
that portions of the Petition Area lay within, or are subject to, the airport runway safety and
protection areas (the RPZ, the RSA, and the ROFA) required by the FAA at the Kapalua-West
Maui Airport. Petitioner agrees to comply with FAA requirements and cooperate with the
DOT for the documentation and recordation of the safety and protection areas. Petitioner
agrees to provide the DOT access in order that the DOT may undertake mitigation measures
(grading, lengthening, alteration, or improvement) to bring the safety and protection areas
up to FAA standards. Petitioner will sell an aviation easement on the affected lands in favor
of the State of Hawai'i.
Compliance: MLP submitted a revised TIAR dated May 4, 2009 to DOT. DOT provided a letter
of acceptance for the TIAR dated September 9, 2010 which details conditions for a Memorandum
of Understanding reflecting the obligations of and requirements on MLP covering both DOT
highway and airport facilities. Obligations of and requirements on MLP include compliance with
all FAA, DOT and TSA requirements for runway and airport safety as well as agreement to give
and grant an aviation easement in favor of the State of Hawaii. Maui Oceanview LP has had further
meetings and correspondence with DOT regarding modifications to obligations and requirements
covering DOT highway and airport facilities. Maui Oceanview LP has submitted a revised TIAR
to DOT and has submitted a draft Memorandum of Understanding to the DOT.

17. Hazards to Aircraft Operations. a. Petitioner
shall
take
appropriate measures to fund and implement a program to control any bird nesting or
gathering and any insect, pest, or wildlife infestation, especially in any drainage retention
basins serving the Petition Area and in any portion of the Petition Area in the RSA, RPZ, and
ROFA, or abutting the Kapalua-West Maui Airport to minimize the hazards to aircraft
operations, as deemed necessary by the DOT, Airports Division. b. Petitioner, prior to
developing and siting any proposed solar energy facilities in any portion of the Petition Area
in the RSA, RPZ, and ROFA, or abutting the Kapalua-West Maui Airport, which DOT deems
solar reflectivity may be an aviation safety issue, shall fund and conduct a glint and glare
analysis, as deemed necessary by the DOT to minimize hazards to aircraft operations, and
follow DOT recommendations and guidelines.
Compliance: No vertical development is designed to take place within the flight path or ends of
the runway within Pulelehua that may pose as a hazard to aircraft operations. Presentations will
be made to the DOT for their approval before Development begins.
18.
Drainage. Petitioner shall fund the design and construction of
drainage system improvements to prevent runoff resulting from the development of the
Petition Area from adversely affecting State airport and highway facilities to the satisfaction
of appropriate State and County agencies, based on one hour of runoff from a 50-year storm.
Compliance: Maui Oceanview LP will integrate drainage system improvements into the design
of the project.

19. Notification of Potential Nuisances. Petitioner shall disclose to
all prospective buyers and/or lessees of the Petition Area that potential odor, noise, and dust
pollution may result from agricultural uses on adjacent lands.
Compliance: Maui Oceanview LP will notify all prospective buyers and renters of potential
odor, noise, and dust pollution once sales and rentals commence.
20. Provisions of the Hawai'i Right to Farm Act. Petitioner shall notify
all prospective buyers and/or lessees of the Petition Area that the Hawai'i Right to Farm Act,
chapter 165, HRS, limits the circumstances under which pre- existing farm activities may be
deemed a nuisance if there are any lands in the Agricultural District adjacent to the Petition
Area.
Compliance: Maui Oceanview LP will notify all prospective buyers and renters of the Hawaii
Right to Farm act once rentals and sales commence.
21.
Integrated Solid Waste Management Plan. Petitioner shall
cooperate with the DOH and the DPWEM to conform to the program goals and objectives of
chapter 342G, HRS, and the County of Maui's approved integrated solid waste management
plan in accordance with a schedule and timeframe satisfactory to the DOH. Petitioner shall,
in coordination with appropriate State and County government agencies, assist in the
planning and promotion of solid waste recycling facilities, including recycling bins in public
places, such as schools and parks, if any, within the proposed development.
Compliance: Maui Oceanview LP will comply with this condition.
22.
Water Resources Allocation. Petitioner shall provide adequate
potable and non-potable water source, storage, and transmission facilities and improvements
to accommodate the proposed development. Petitioner primarily shall utilize R-1 water,
unless unavailable, for irrigation and fire flow protection.
Compliance: Maui Oceanview LP will be constructing a potable water treatment plant and a
non-potable transmission system to serve the Pulelehua project without an allocation from the
Maui Department of Water Supply (“DWS”). Maui Oceanview LP has provided DWS with
copies of its draft plans.

23. Established Access Rights Protected. Petitioner shall preserve any
established access rights of native Hawaiians who have customarily and traditionally used
the Petition Area for access to other areas to exercise subsistence, cultural, and religious
practices.
Compliance: No specific action taken to date but Maui Oceanview LP acknowledged
community concerns raised during the processing of its motion to amend regarding access to
lands mauka of Pulelehua that are not owned by Maui Oceanview LP.

24. Best Management Practices. Petitioner shall implement applicable
best management practices applicable to each proposed land use to reduce or eliminate soil
erosion and groundwater pollution, and effect dust control measures during and after the
development process in accordance with the DOH guidelines.
Compliance: No specific action taken to date.
25. Soil Analysis. Petitioner shall conduct a soil analysis study of the
Petition Area to determine the impact of the Project from fertilizer and pesticide residue that
may be present on the Petition Area and undertake measures to abate and remove any
hazardous materials identified.
Compliance: Prior soil studies performed on the property indicated no significant amounts
of hazardous materials on site.

26. Water Conservation Measures. Petitioner shall implement water
conservation measures and best management practices, such as use of indigenous and
drought tolerant plants and turf and incorporate such measures into common area landscape
planting.
Compliance: The potable water system planned for Pulelehua will incorporate R1 water
reuse for landscaping purposes. Landscape planting will include the use of indigenous and
drought tolerant plants.

27. Energy Conservation Measures. Petitioner shall implement energy
conservation measures as much as economically feasible such as use of solar energy and
solar heating and incorporate such measures into the Project where technically feasible.
Compliance: Pulelehua will review in depth all renewable energy options available to it
for economic practicality.
28.
Parks. Petitioner shall develop a 10-acre Community Park to be
dedicated to the County of Maui, and pocket parks throughout Pulelehua with a system of
sidewalks and walking trails connecting one end of the community to the other to be maintained
by the Pulelehua community association. At least one of the pocket parks will include pet friendly
features and Petitioner will establish a fenced dog park by the time 400 multi-family units are built
and occupied at Pulelehua.
Compliance: Maui Oceanview LP will comply with this condition in developing parks and
trails for Pulelehua.
29.
Compliance with Representations to the Commission.
Petitioner shall develop the Petition Area in substantial compliance with the

representations made to the Commission. Failure to so develop the Petition Area may
result in reversion of the Petition Area to its former classification or change to a more
appropriate classification.
Compliance: All applications and developmental submittals to date have been in substantial
compliance with the representations made during the processing of Maui Oceanview LP’s motion
to amend.

30. Notice of Change to Ownership Interests. Petitioner shall give
notice to the Commission of any intent to sell, lease, assign, place in trust, or otherwise
voluntarily alter the ownership interests in the Petition Area, prior to development of the
Petition Area.
Compliance: MLP sold ownership of the Petition Area to Maui Oceanview LP on June 3, 2016
and a notice was provided to the Land Use Commission. Maui Oceanview LP will comply with
this condition.
31. Annual Reports. Petitioner shall provide timely and without any
prior notice, annual reports to the Commission, the OP, and the Planning Department in
connection with the status of the development proposed for the Petition Area, and Petitioner's
progress in complying with the conditions imposed herein. The annual report shall be
submitted in a form prescribed by the Executive Officer of the Commission.
Compliance: This letter represents the 2019 and 2020 annual report submitted in compliance
with this condition and the similar condition No. 29 of the 2006 D&O. MLP provided annual
reports in compliance with the 2006 D&O from 2007 through 2016. Maui Oceanview LP
submitted an annual report for 2017 (filed June 16, 2017) and 2018 (filed April 24, 2019).
32. Non-Applicability of Conditions to County of Maui. While the
drainage basin owned by the County of Maui is included in the Project acreage covered by
this motion, the conditions set out in this order shall not be applicable to the County of Maui.
Compliance: Maui Oceanview LP acknowledges that the conditions of the order are not
applicable to the County of Maui.
33.
Release of Conditions Imposed by the Commission. The
Commission may fully or partially release the conditions provided herein as to all or any
portion of the Petition Area upon timely motion and upon the provision of adequate assurance
of satisfaction of these conditions by Petitioner.
Compliance: When requesting the release of a condition, Maui Oceanview LP will file the
appropriate motions upon formal acknowledgement from the appropriate agencies on the
satisfaction of these conditions.
34.

Statement of Imposition of Conditions. Within seven days of the

issuance of the Commission's Decision and Order for the subject reclassification, Petitioner
shall: (a) record with the Bureau of Conveyances a statement that the Petition Area is subject
to conditions imposed herein by the Commission in the reclassification of the Petition Area;
and (b) shall file a copy of such recorded statement with the Commission.
Compliance:
MLP recorded the Statement of Impositions of Conditions by Land Use
Commission dated July 17, 2006, with the Bureau of Conveyances as Document 2006-129979.
Maui Oceanview LP will comply with this condition with regard to the Amended Statement of
Impositions of Conditions by Land Use Commission dated ___________, 2020.

35.
Recording of Conditions. Petitioner shall record the conditions
imposed by the Commission with the Bureau of Conveyances pursuant to section 15-15-92,
HAR.
Compliance: MLP has recorded the Amended and Restated Declaration of Conditions with the
Bureau of Conveyances on September 29, 2006 as Document No 2006-178683. Maui Oceanview
LP will record the Amended Declaration of Conditions with the Bureau of Conveyances.

Should you have any questions or requests for additional information, please feel free to contact
me at 214.415.8868(phone #) or paul@usaiinvestments.com(email). Your acceptance of this
annual report is appreciated.
Sincerely,
MAUI OCEANVIEW LP
By MAUI OCEANVIEW GP, INC.
Its General Partner

______________________________________
By PAUL CHENG
Its President

