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1.0  SUMMARY 

 

O’oma Beachside Village, LLC is proposing to develop the O’oma 

Beachside Village in the North Kona District on the island of 

Hawaii.  The proposed project will include up to 1,200 

residential units, commercial space, a school, a park and other 

associated amenities and facilities.  Development of the project 

is expected to commence in 2011 and be completed and fully 

occupied by 2029.  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. 

 

 

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 project area is very much affected 

by its near coastal situation and by nearby mountains.  Winds are 

predominantly light and variable, although kona storms generate 

occasional strong winds from the south or southwest during winter.  

Temperatures in the project area are generally very consistent and 

moderate with average daily temperatures ranging from about 65°F 
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to 85°F.  The extreme minimum temperature recorded at the nearby 

Old Kona Airport is 47°F, while the extreme maximum temperature is 

93°F.  Average annual rainfall in the area amounts to about 25 

inches with each month typically contributing about 2 inches. 

 

  

Except for periodic impacts from volcanic emissions (vog) and 

possibly occasional localized impacts from traffic congestion, 

the present air quality of the project area is believed to be 

relatively good.  The limited air quality data that are available 

for the area from the Department of Health indicate that (despite 

the vog) concentrations are well within state and national air 

quality standards. 

 

 

If the proposed project is given the necessary approvals to 

proceed, it may be inevitable that some short- and/or long-term 

impacts on air quality will occur either directly or indirectly as 

a consequence of project construction and use.  Short-term impacts 

from fugitive dust will likely occur during the project construc-

tion 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 could include limiting the area that can be 

disturbed at any given time and/or mulching or chemically 
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stabilizing inactive areas that have been worked.  Paving and 

landscaping of project areas early in the construction schedule 

will also reduce dust emissions.  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.  Exhaust emissions can be mitigated by moving construc-

tion equipment and workers to and from the project site during 

off-peak traffic hours. 

 

 

After construction, motor vehicles coming to and from the 

proposed development will result in a long-term increase in air 

pollution emissions in the project area.  To assess the impact 

of emissions from these vehicles, a computerized air quality 

modeling study was undertaken to estimate current ambient 

concentrations of carbon monoxide at roadway intersections in 

the project vicinity and to predict future levels both with and 

without the proposed project.  During worst-case conditions, 

model results indicated that present 1-hour and 8-hour carbon 

monoxide concentrations are within both the state and the 

national ambient air quality standards.  In the year 2029 

without the project, carbon monoxide concentrations were 

predicted to increase in the project area, but concentrations 

should remain within state and federal standards.  With the 

project in the year 2029, carbon monoxide concentrations were 

estimated to increase by about 10 to 20 percent compared to the 

without-project case, but worst-case concentrations should 

remain within both national and state standards.  Implementing 

mitigation measures for traffic-related air quality impacts is 

probably unnecessary and unwarranted. 

 
 

Depending on the demand levels, long-term impacts on air quality 
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are also possible due to indirect emissions associated with a 

development's electrical power and solid waste disposal require-

ments.  Quantitative estimates of these potential impacts were 

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. 

 

 

2.0  INTRODUCTION 

 

O’oma Beachside Village, LLC is proposing to develop the O’oma 

Beachside Village on approximately 303 acres of undeveloped lands 

in the North Kona District on the island of Hawaii (see Figure 1 

for project location).  The project site is makai of Queen 

Kaahumanu Highway and south of and adjacent to the Natural Energy 

Lab of Hawaii Authority (NELHA).  The proposed development 

includes 950 to 1,200 multi- and single-family residential units, 

commercial space for stores and services, a charter school, park 

and open-space areas, a canoe club, a wastewater treatment plant, 

and other associated facilities and infrastructure.  Full 

development and occupancy of the development is planned by 2029. 

 

 

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.  

Measures to mitigate project impacts are suggested where possible 

and appropriate. 
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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 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". 
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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 national 1-hour ozone standard in favor of the new (and 

more stringent) 8-hour standard. 

 

 



 

 

 

 

 
 
 

 7  

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 as a 

result, the new standards for particulate were implemented 

during 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 site of the proposed project is located near the midpoint of 

the western coast of the island of Hawaii.  The topography of 

Hawaii Island is dominated by the great volcanic masses of Mauna 

Loa (13,653 feet), Mauna Kea (13,796 feet), and of Hualalai, the 

Kohala Mountains and Kilauea.  The island consists entirely of 

the slopes of these mountains and of the broad saddles between 
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them.  Mauna Loa and Kilauea, located on the southern half of the 

island, are still active volcanoes.   

 

 

Hawaii lies well within the belt of northeasterly trade winds 

generated by the semi-permanent Pacific high pressure cell to the 

north and east.  Nearly the entire western coast of the island of 

Hawaii, however, is sheltered from the trade winds by high 

mountains, except when unusually strong trade winds sweep through 

the saddle between the Kohala Mountains and Mauna Kea and reach 

some areas to the lee.  Due to wind shadow effects caused by the 

terrain, winds in the project area are predominantly light and 

variable.  Local winds such as land/sea breezes and/or 

upslope/downslope winds dominate the wind pattern for the area.  

During the daytime, 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 concentra-

tions 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.  
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Areas 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 results in a 

larger temperature profile compared to windward locations at the 

same elevation.  At the Old Kona Airport, located a few miles 

south of the project site, average daily minimum and maximum 

temperatures are 67°F and 83°F, respectively [1].  The extreme 

minimum temperature on record at this location is 47°F, and the 

extreme maximum is 93°F.  Temperatures at the project site are 

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 mechan-

ical 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 

Kona 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 

mountainous interior of the island.  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 wetter than might be expected for a leeward 

location.  This is due to the persistent onshore and upslope 

movement of marine air caused by both eddie and seabreeze or 

mountain slope effects.  Some of the rainfall occurs during summer 

afternoons and evenings as a result of this onshore and upslope 

movement of moisture-laden marine air, and some occurs in conjunc-

tion with winter storms.  At the Old Kona Airport, average annual 

rainfall amounts to about 25 inches with each month registering  
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about 2 inches [1].  Rainfall at the project site is probably 

about the same. 

 

 

5.0  PRESENT AIR QUALITY 

 

Present air quality in the project 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 Hawaii 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 

the table, much of the manmade particulate emissions on Hawaii 

originate from area sources, such as the mineral products industry 

and agriculture.  Manmade sulfur oxides are emitted almost 

exclusively by point sources, such as power plants and other fuel-

burning industries.  Nitrogen oxides emissions emanate 

predominantly from area sources (mostly motor vehicle traffic), 

although industrial point sources contribute a significant share.  

The majority of carbon monoxide emissions occur from area sources 

(motor vehicle traffic), while hydrocarbons are emitted mainly 

from point sources. 

 

 

It should be noted that Hawaii Island is unique from the other 

islands in the state in terms of the natural volcanic air 

pollution emissions that occur.  Volcanic emissions periodically 

plague the project area.  This is especially so since the latest 

eruption phase of the Kilauea Volcano began in 1983.  Air 

pollution emissions from the Hawaiian volcanoes consist primarily 

of sulfur dioxide.  After entering the atmosphere, these sulfur 

dioxide emissions are carried away by the wind and either washed 
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out as acid rain or gradually transformed into particulate 

sulfates or acid aerosols.  Although emissions from Kilauea are 

vented on the other side of a mountain barrier more than 50 miles 

east of the project site, the prevailing wind patterns eventually 

carry some of the emissions into the Kona area.  These emissions 

can be seen in the form of the volcanic haze (vog) which persis-

tently hangs over the area. 

 

 

The major industrial source of air pollution in the project 

vicinity is Hawaii Electric Light Company’s Keahole Power Plant, 

which is located about 2 miles to the north.  Air pollution 

emissions from Keahole Power Plant consist mostly of sulfur 

dioxide and oxides of nitrogen.   

 

 

The project site is situated adjacent to Queen Kaahumanu Highway 

on the makai side.  Queen Kaahumanu Highway is a regional 

arterial roadway that often carries substantial volumes of 

traffic.  Downslope winds during the evening and nighttime hours 

will tend to carry emissions from motor vehicles traversing this 

roadway toward the project site. 

 

 

The State Department of Health operates a network of air quality 

monitoring stations at various locations around the state.  

Unfortunately, very limited data are available for Hawaii Island, 

and even less data are available for the Kona area specifically.  

During the most recent 5-year period for which data have been 

reported (2001-2005), the Department of Health operated an air 

quality monitoring site in the Kealakekua area for measuring 

sulfur dioxide.  Particulate was also monitored at this site, but 
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monitoring for this parameter was discontinued during 2000.  As 

indicated in Table 3, measurements of sulfur dioxide 

concentrations at this location during the 2001-2005 monitoring 

period were consistently low with annual average concentrations 

of 8 to 13 µg/m3, which represents about 10 to 15 percent of the 

state and national standard.  The highest annual second-highest 

3-hour and 24-hour concentrations (which are most relevant to the 

standards) for these five years were 82 and 42 µg/m3, 

respectively; these are about 6 to 12 percent of the applicable 

standards.  No exceedances of the state/national 3-hour and 

24-hour AAQS for sulfur dioxide were recorded. 

 

 

Although not shown in the table, the annual average particulate 

concentration for the year 2000 was 18 µg/m3, which equates to 

about 36 percent of the state/national standard.  The second-

highest 24-hour concentration of particulate matter, 23 µg/m3, was 

about 15 percent of the state/national standard, and there were 

no violations of the state/national AAQS during the 2000 

monitoring period.  Monitoring of particulate matter was 

discontinued at this site during June 2000. 

 

 

At this time, there are no reported measurements of lead, ozone, 

nitrogen dioxide or carbon monoxide in the project vicinity.  

These are primarily motor vehicle related air pollutants.  Lead, 

ozone and nitrogen dioxide typically are regional scale problems.  

Concentrations of lead and nitrogen dioxide generally have not 

been found to exceed AAQS elsewhere in the state.  Ozone 

concentrations, on the other hand, have been found to exceed the 

state standard at times at Sand Island on Oahu.  Carbon monoxide 

air pollution typically is a microscale problem caused by 
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congested motor vehicular traffic.  In traffic congested areas 

such as urban Honolulu, carbon monoxide concentrations have been 

found to occasionally exceed the state AAQS.  Present 

concentrations of carbon monoxide in the project area are 

estimated later in this study based on computer modeling of motor 

vehicle emissions. 

 

 

6.0  SHORT-TERM IMPACTS OF PROJECT 

 

Short-term direct and indirect impacts on air quality could 

potentially occur due to project 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 project construction: (1) fugitive dust from 

vehicle movement and soil excavation; and (2) exhaust emissions 

from on-site construction equipment.  Indirectly, there also 

could be short-term impacts from slow-moving construction 

equipment traveling to and from the project 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 
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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 

Regulations [3] prohibit visible emissions of fugitive dust from 

construction activities at the property line.  Thus, an effective 

dust control plan for the project 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. 
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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 gasoline-

powered 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 

relatively insignificant compared to vehicular emissions on nearby 

roadways. 

 

 

Project 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 short-term air quality impacts from project 

construction can be mitigated. 
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7.0  LONG-TERM IMPACTS OF PROJECT 

 

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.  They also emit nitrogen 

oxides and other contaminates. 

 

 

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 

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 
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along roadways leading to and from the project.  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 develop-

ment. 

 

 

For this project, three scenarios were selected for the carbon 

monoxide modeling study: (1) year 2006 with present conditions, 

(2) year 2029 without the project, and (3) year 2029 with the 

project.  To begin the modeling study of the three scenarios, 

critical receptor areas in the vicinity of the project were 

identified for analysis.  Generally speaking, 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, the same key 

intersections identified in the traffic study were also selected 

for air quality analysis.  These included the following 

intersections: 

 

• Queen Kaahumanu Highway at Kaiminani Drive 

• Queen Kaahumanu Highway at Hulikoa Drive 

• Queen Kaahumanu Highway at Hina Lani Street 

 

The traffic impact report for the project [4] describes the 

projected future traffic conditions and laneage configurations of 

these intersections in detail.  In performing the air quality 

impact analysis, it was assumed that all recommended traffic 

mitigation measures would be implemented. 
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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 

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 40.9% light-duty gasoline-

powered automobiles, 46.2% light-duty gasoline-powered trucks and 

vans, 3.6% heavy-duty gasoline-powered vehicles, 0.2% light-duty 

diesel-powered vehicles, 8.5% 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 light-

duty gasoline-powered automobiles and more light-duty gasoline-

powered trucks and vans. 
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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, these data were then input to 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 

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. 
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Although CAL3QHC is intended primarily for use in assessing 

atmospheric dispersion near signalized roadway intersections, it 

can also be used to evaluate unsignalized intersections.  This 

is accomplished by manually estimating queue lengths and then 

applying the same techniques used by the model for signalized 

intersections.  Currently, one of the study intersections, Queen 

Kaahumanu Highway at Hulikoa Drive, is unsignalized.  In the 

future, in accordance with the traffic report, this intersection 

was assumed to be signalized. 

 

 

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 (where applicable).  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). 
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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 

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 1.8 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.  
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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 2006.  Although increased traffic 

is expected to occur within the project area during the next 

several years with or without the project, 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 4 summarizes the final 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 2006 with existing traffic, year 

2029 without the project and year 2029 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 (2006) 

case was 5.5 mg/m3.  This was projected to occur during the 

morning peak traffic hour near the intersection of Queen 

Kaahumanu Highway and Kaiminani Drive.  Concentrations at other 
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locations and times studied were 5.2 mg/m3 or lower.  All 

predicted worst-case 1-hour concentrations for the 2006 scenario 

were within both the national AAQS of 40 mg/m3 and the state 

standard of 10 mg/m3. 

 

  

In the year 2029 without the proposed project, the highest worst-

case 1-hour concentration was predicted to continue to occur 

during the morning at the intersection of Queen Kaahumanu Highway 

and Kaiminani Drive.  A value of 6.2 mg/m3 was predicted to occur 

at this location and time.  Peak-hour worst-case values at the 

other locations and times studied for the 2029 without project 

scenario ranged between 3.2 and 5.8 mg/m3.  Compared to the 

existing case, concentrations increased, but all projected worst-

case concentrations for this scenario remained within the state 

and national standards. 

 

 

In the year 2029 with the proposed project and with the 

recommended traffic mitigation measures, the predicted highest 

worst-case 1-hour concentration continued to occur during the 

morning at the intersection of Queen Kaahumanu Highway and 

Kaiminani Drive with a value of 7.7 mg/m3, which is about 24 

percent higher compared to the without project case.  Other 

concentrations for this scenario ranged between 3.8 and 6.4 mg/m3.  

With the project and with the recommended traffic mitigation 

measures, concentrations would increase about 10 to 20 percent 

compared to the without project scenario.  All concentrations 

would remain within the state and federal standards. 
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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 

(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 persis-

tence 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 the project 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 5.  For the 2006 scenario, the estimated 

worst-case 8-hour carbon monoxide concentrations for the five 

locations studied ranged from 2.2 mg/m3 at Queen Kaahumanu Highway 

and Hulikoa Drive to 2.8 mg/m3 at Queen Kaahumanu Highway and 

Kaiminani Drive.  The estimated worst-case concentrations were 

within both the state standard of 5 mg/m3 and the national limit 

of 10 mg/m3. 
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For the year 2029 without project scenario, worst-case 

concentrations ranged between 2.6 and 3.1 mg/m3, with the highest 

concentration at the Queen Kaahumanu Highway and Kaiminani Drive 

intersection.  Concentrations at all locations studied increased 

slightly compared to the existing case, but all predicted 

concentrations were within the standards. 

 

 

For the 2029 with project scenario (assuming traffic mitigation 

measures), concentrations ranged from 3.0 mg/m3 at Queen Kaahumanu 

Highway and Hina Lani Street to 3.8 mg/m3 at Queen Kaahumanu 

Highway and Kaiminani Drive.  Worst-case concentrations increased 

compared to the without project case, but 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 worst-

case 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 
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assumed receptor sites (within 3 m of the roadways) for a period 

of 8 hours. 

 

 

7.2  Electrical Demand 

 

The proposed project also will cause indirect air pollution 

emissions from power generating facilities as a consequence of 

electrical power usage.  The annual electrical demand of the 

project when fully developed is expected to reach a maximum of 

approximately 71 million kilowatt-hours [12].  Electrical power 

for the project will most probably be provided mainly by oil-

fired generating facilities, but some of the project power may 

also be derived from geothermal energy, photovoltaic systems, 

wind power or other sources.  In order to meet the electrical 

power needs of the proposed project, 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 6 

are estimates of the indirect air pollution emissions that would 

result from the project 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 

project electrical demand amount to 2 percent or less of the 

present (manmade) air pollution emissions occurring on Hawaii 

Island even if all power is assumed to be derived from oil. 

 

 

7.3  Solid Waste Disposal 

 

Solid waste generated by the proposed development when fully 

completed and occupied is not expected to exceed about 2,568 
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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. 

 

 

8.0  CONCLUSIONS AND RECOMMENDATIONS 

 

The major potential short-term air quality impact of the project 

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 the project.  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 construction of the proposed project is completed and it is 

fully occupied, carbon monoxide concentrations in the project 

area due to motor vehicle emissions will likely increase, but 

worst-case concentrations 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 the project with electricity and from the disposal 

of solid waste materials generated by the project will likely be 

small based on the relatively small magnitudes of these 

emissions.  Nevertheless, indirect emissions from project 

electrical demand could likely be reduced somewhat by incorporat-

ing energy-saving features into project 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 sun and heat; providing movable, 

controlled openings for ventilation at opportune times; and 

possibly installing automated room occupancy sensors. 
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Table 1 
 
 SUMMARY OF STATE OF HAWAII AND NATIONAL 
 AMBIENT AIR QUALITY STANDARDS 
 

 

Pollutant 

 
Units 

 
Averaging 

Time 

 
Maximum Allowable Concentration 

National 
Primary 

National 
Secondary 

 
State 

of Hawaii 

 

Particulate Matter 

(<10 microns) 

 

µg/m3 

 

Annual 

24 Hours 

 

50a 

150b 

 

50a 

150b 

 

50 

150c 

 

Particulate Matter 

(<2.5 microns) 

 

µg/m3 

 

Annual 

24 Hours 

 

15a 

65d 

 

15a 

65d 

 

- 

- 

 

Sulfur Dioxide 

 

µg/m3 

 

Annual 

24 Hours 

3 Hours 

 

80 

365c 

- 

 

- 

- 

1300c 

 

80 

365c 

1300c 

 

Nitrogen Dioxide 

 

µg/m3 

 

Annual 

 

100 

 

100 

 

70 

 

Carbon Monoxide 

 

mg/m3 

 

8 Hours 

1 Hour 

 

10c 

40c 

 

- 

- 

 

5c 

10c 

 

Ozone 

 

µg/m3 

 

8 Hours 

1 Hour 

 

157e 

235f 

 

157e 

235f 

 

157e 

- 

 

Lead 

 

µg/m3 

 

Calendar 

Quarter 

 

1.5 

 

1.5 

 

1.5 

Hydrogen Sulfide 
 

µg/m3 

 

1 Hour 

 

- 

 

- 

 

35c 

 
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 HAWAII, 1993 
 
 
 
 
 

 
Air Pollutant 

 

 
Point Sources 
(tons/year) 

 
Area Sources 
(tons/year) 

 
Total 

(tons/year) 
 
Particulate 
 

 
30,311 

 
9,157 

 
39,468 

 
Sulfur Oxides 
 

 
9,345 

 
nil 

 
9,345 

 
Nitrogen Oxides 
 

 
4,054 

 
8,858 

 
12,912 

 
Carbon Monoxide 
 

 
3,357 

 
23,934 

 
27,291 

 
Hydrocarbons 
 

 
1,477 

 
203 

 
1,680 

 
 
 
 
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 
 

ANNUAL SUMMARIES OF AIR QUALITY MEASUREMENTS FOR 
MONITORING STATIONS NEAREST O’OMA BEACHSIDE VILLAGE 

 
 

 
     

Parameter / Location 2001 2002 2003 2004 2005 
      

Sulfur Dioxide / Kealakekua, Kona 

  3-Hour Averaging Period:      

      No. of Samples 2869 2877 2886 2513 2341 

      Highest Concentration (µg/m3) 38 50 91 55 83 

      2nd Highest Concentration (µg/m3) 37 37 58 54 82 

      No. of State AAQS Exceedances 0 0 0 0 0 

  24-Hour Averaging Period:      

      No. of Samples 360 362 364 317 296 

      Highest Concentration (µg/m3) 22 19 39 21 47 

      2nd Highest Concentration (µg/m3) 20 18 22 19 42 

      No. of State AAQS Exceedances 0 0 0 0 0 

  Annual Average Concentration (µg/m3) 8 8 10 8 13 

 
 

Source:  State of Hawaii Department of Health, “Annual Summaries, 
         Hawaii Air Quality Data, 2001 - 2005” 

 



 

 

Table 4 
 
ESTIMATED WORST-CASE 1-HOUR CARBON MONOXIDE CONCENTRATIONS 

ALONG ROADWAYS NEAR O’OMA BEACHSIDE VILLAGE 
(milligrams per cubic meter) 

 
 
 

 
 
 

Roadway 
Intersection 

 
Year/Scenario 

 
2006/Present 2029/Without Project 2029/With Projecta 

AM PM AM PM AM PM 

Queen Kaahumanu Hwy at 
Kaimiani Drive 

5.5 2.6 6.2 3.9 7.7 4.4 

Queen Kaahumanu Hwy at 
Hulikoa Drive 

4.4 2.6 5.3 3.2 6.4 3.8 

Queen Kaahumanu Hwy at 
Hina Lani Street   

5.2 4.0 5.8 4.0 6.1 4.3 

 
 
                      Hawaii State AAQS:  10 
                          National AAQS:  40 
 
 
 
 
 
 
 
 
 
aIncludes mitigation measures given in project traffic report. 
 
 
 
 
 
 



 

 

 
Table 5 

 
ESTIMATED WORST-CASE 8-HOUR CARBON MONOXIDE CONCENTRATIONS 

ALONG ROADWAYS NEAR O’OMA BEACHSIDE VILLAGE 
(milligrams per cubic meter) 

 
 
 

 
 
 

Roadway 
Intersection 

 
Year/Scenario 

 
2006/Present 

 
2029/Without Project 

 
2029/With Projecta 

Queen Kaahumanu Hwy at 
Kaimiani Drive 

2.8 3.1 3.8 

Queen Kaahumanu Hwy at 
Hulikoa Drive 

2.2 2.6 3.2 

Queen Kaahumanu Hwy at 
Hina Lani Street   

2.6 2.9 3.0 

 
 
                      Hawaii State AAQS:   5 
                          National AAQS:  10 
 
 
 
 
 
 
 
 
 
 
aIncludes mitigation measures given in project traffic report. 



 

 

 Table 6 
 
 ESTIMATED INDIRECT AIR POLLUTION EMISSIONS FROM 
 O’OMA BEACHSIDE VILLAGE ELECTRICAL DEMANDa 
  
 
 
 

Air Pollutant Emission Rate 
(tons/year) 

 
Particulate 
 

18 

 
Sulfur Dioxide 
 

184 

 
Carbon Monoxide 
 

18 

 
Volatile Organics 
 

<1 

 
Nitrogen Oxides 
 

79 

 
 
 
 
 
 
aBased on U.S. EPA emission factors for utility boilers [2]. 
 Assumes demand of 71 million kw-hrs per year of electrical  
 power use.  Estimated emission rates assume low-sulfur oil  
 used to generate power. 
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1.0 INTRODUCTION 
 
‘O‘oma Beachside Village, a 302.38 acre residential and commercial mixed-use 
community, is being planned at ‘O‘oma, North Kona, Hawai‘i.  This report assesses 
existing conditions, future demands, and future infrastructure requirements for 
the community. 

 
1.0.1 Project Description 
 
‘O‘oma Beachside Village, LLC intends to develop a 302.383 acre property (hereinafter 
referred to as the Property) at ‘O‘oma, North Kona, Hawai‘i.  The Property is comprised 
of a: 
 

 217.566-acre parcel identified by TMK (3)7-3-009: 004 (Parcel 4); 
 83-acre parcel identified by TMK (3)7-3-009: 022 (Parcel 22); and 
 1.814-acre portion of the State-owned Right-of-Way (ROW) located on by TMK 

(3)7-3-009: (State ROW). 
 

The Property is bordered by Queen Ka‘ahumanu Highway to the east, Kohanaiki Shores 
to the south and the Natural Energy Laboratory of Hawai‘i Authority (NELHA) to the 
north.  The Property is located makai of Queen Ka‘ahumanu Highway and runs toward 
the shoreline (Ref Figure 1). 
 
The Conceptual Plan provides for single family homes, multi-family homes, mixed-use 
villages combining commercial and residential uses, parks public coastal open space, 
and a coastal preserve area (Ref Figure 2). 
 
‘O‘oma Beachside Village is planned to include: 
 

 Approximately 950 to 1,200 homes, including: 
o Single family units, 
o Multi-family units, and 
o “Live-work” units with commercial uses on the ground floor and residential 

uses above. 
 200,000 square feet of commercial space, including: 

o Space for a small grocery store, 
o Restaurants, and 
o Retail and office space. 

 A private or charter school site. 
 A public beach park, including a community pavilion. 

 

Construction of ‘O‘oma Beachside Village is expected to begin in 2011 and will continue 
through approximately 2029.  For the purpose of infrastructure development and demand 
projection, ‘O‘oma Beachside Village is roughly divided into three (3) areas: Area A, Area 
B, and Area C as shown on Figure 3. 
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1.1 ROADWAY 
 
1.1.1 Existing Conditions 
 
Presently, an unpaved jeep road intersects with Queen Ka‘ahumanu Highway at an 
unsignalized junction on the southern Property boundary.  This connection is a State of 
Hawai‘i Department of Transportation (SDOT) recognized access point for the Property.  
There are no other existing roadways into the Property.   
 
The State ROW, erroneously referred to on survey maps as “King’s Highway,” is located 
between Parcels 4 and 22 and extends north-south, paralleling Queen Ka‘ahumanu 
Highway.  At the southern boundary of the Property, the State ROW and the Mamalahoa 
Trail share the same alignment; however, approximately one-third of the way into the 
Property, the two separate, with the historic Mamalahoa Trail veering slightly mauka and 
the State ROW coming to a dead end north of ‘O‘oma Beachside Village.  It is 
understood that the portion of the State ROW not aligned with the Mamalahoa Trail is the 
result of a mapping error. 
 
The Queen Ka‘ahumanu Highway is the primary arterial highway on the west side of 
Hawai‘i.  The highway passes through the North Kona and South Kohala districts and 
connects Kailua Village with the Kona International Airport at Keahole, the Kohala resort 
areas, and Kawaihae.  It is a two-lane Class I State Highway with limited access and a 
design speed of 70 miles per hour.   
 
1.1.2 Development Demand 
 
The SDOT and County of Hawai‘i have many roadway improvements planned to meet 
the expected growth of the West Hawai‘i area.  The “Keahole to Honaunau Regional 
Circulation Plan County Action Plan” (August 2006) prepared by the County of Hawai‘i 
Planning Department (hereinafter referred to as the RCP) identifies nine (9) specific 
improvements pertinent to this study.  Those improvements include the widening of 
Queen Ka‘ahumanu Highway to the airport and the development of an extensive 
roadway network mauka of the highway. 
 
The SDOT is presently constructing a widening project on Queen Ka‘ahumanu Highway 
to four lanes between Henry Street and Kealakehe Parkway (Phase I).  Phase I began in 
2005 and is expected to continue through 2008.  Continued widening to the Kona 
International Airport at Keahole (Phase II) is scheduled to begin in 2008.  Existing and 
new intersections within the corridor will be signalized when warranted.   
 
A separate Traffic Impact Assessment Report (TIAR) has been prepared for ‘O‘oma 
Beachside Village that assesses access to Queen Ka‘ahumanu Highway and traffic 
conditions along Queen Ka‘ahumanu Highway. 
 
While this section focuses on the interior roads within ‘O‘oma Beachside Village, the 
RCP does impact the circulation of the private lands as well.  As part of the RCP, a new 
network of roadways mauka of Queen Ka‘ahumanu Highway is planned to alleviate 
some of the north/south congestion.  This new roadway network will be County-managed 
and will serve the local traffic in the Kona region.  A timetable for the development of the 
new roadways has not been established.  This mauka road will involve many individual 
land owners/developers and is not anticipated to be fully completed for another 
ten years. 
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In concert with a mauka road, the Draft Kona Community Development Plan (CDP) 
dated June 21, 2007 describes a frontage road makai of Queen Ka‘ahumanu Highway 
between the airport and Huliko‘a Drive.  This frontage street will consolidate vehicular 
access points to Queen Ka‘ahumanu for the developments makai of the highway is 
intended to serve as a secondary transit route.  
 
1.1.3 Proposed Infrastructure 
 
The internal roadways of ‘O‘oma Beachside Village are being planned for private 
ownership and maintenance.  However, for future consideration of County dedication, 
the roads will be built to County of Hawai‘i standards with curb, gutter, and sidewalks.  
The roadway will act as an access and maintenance easement for the County of Hawaii 
and utility companies.  Landscaping at the entrance and along the main drive will 
enhance the ambience of ‘O‘oma Beachside Village.  Reference Figure 2 for the 
Conceptual Master Plan. 
 
As noted above the internal roadways will follow the County of Hawai‘i Department of 
Public Works and Subdivision standards.  The surface, base course, and subbase 
requirements will be determined during the preliminary design phase with the 
recommendations of a geotechnical engineer.  The following schemes are made for the 
roadway pavement widths (not including sidewalks and landscaping): 
 
Main Driveway:  50 feet   (including planting median) 
Roadway Loop:  50 feet 
Alleyways (Minor Streets) 25 feet 
 
 
1.2 WATER 
 
1.2.1 Existing Conditions 
 
The Kona area receives minimal trade wind rainfall due to the high elevation land 
masses of Mauna Loa, Mauna Kea, and Hualalai.   
 
Total annual rainfall estimated for the Kona area is approximately 1,200 mgd, with most 
of the activity occurring at the higher elevations of 1,200 to 3,500 feet msl.  Most of this 
rainfall, over two thirds, is lost through evapotranspiration.   
 
Water resources in the Kona area are groundwater based.  The County of Hawai‘i 
Department of Water Supply (DWS) is the major purveyor for potable water.  Four (4) 
major wells serve the North Kona System, running from Keahole International Airport 
south to Kealakekua.   
 
Presently there are no public or private water transmission lines within the Property.  An 
existing 12” waterline runs along Queen Ka‘ahumanu Highway from the Keahole Tank 
mauka of the Kona International Airport at Keahole, and presently terminates along the 
frontage of National Energy Laboratory of Hawai‘i Authority (NELHA) before reaching the 
‘O’oma property.  This waterline provides service to the Airport and NELHA.   
 
There are currently 92 DWS water commitments available for Parcel 22.  Each 
commitment is based on a 400 gallon per day per unit residence.  The Water Standards 
categorize a standard Single Family unit with a consumption rate of 400 gallons per day.  
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There are considerations for a higher per residence usage on the West side of the island 
as the area is arid and the residence lots tend to be larger than a typical 5,000 square 
foot plot, thereby requiring more water usage for irrigation of landscaping.  In addition, 
homes on the West side tend to be more than three bedrooms and thus the potential 
domestic use of potable water is increased. 
 
DWS has informed us that since there are no similar type developments existing in the 
area, they would use an adjacent area’s water usage as a gauge on what gallon per day 
per unit amount that they would accept.  The nearest developments with similar water 
usage are Keauhou to the South and Waikoloa to the North.  DWS recognizes that these 
are two separate regions, as well as development types, and neither matches the ‘O‘oma 
Beachside Village. 
 
Section 1.2.2 provides the estimated demand for ‘O‘oma Beachside Village and 
presents the assumed consumption rates for single family, multi-family, and non-
residential uses. 
 
Discussion with the DWS also confirms that while the credits are due to a customer, the 
use of the credits depends on the availability of source water.  At this time, the Kona 
district water systems are reaching their current limits and DWS is looking at other 
source wells. 
 
1.2.2 Development Demand 
 
Due to the availability of R-1 effluent from the private wastewater treatment plant to be 
installed with ‘O‘oma Beachside Village as described in Section 1.3 of this report, non-
potable recycled water will be used for general irrigation of common landscaping 
features within the community.  Potable water demand will be limited to that used for 
consumption, general household/commercial use, and irrigation of landscaping within 
individual residential lots.  
 
The DWS determines water use demand based on land use converted to a capita per 
unit or capita per acre basis.  For ‘O‘oma Beachside Village, the potable water demands 
have been calculated for the varying uses, as summarized in Table 1 – Potable Water 
Consumption.   
 
The irrigation (non-potable) water use demand is based on the acreages of general 
landscaped areas within ‘O‘oma Beachside Village, with an applied DWS demand rate 
for parks in the County of Hawai‘i.  The estimated non-potable water demands are 
summarized in Table 2 – Non-Potable Water Consumption. 
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Table 1 - Potable Water Consumption Estimate 
 

Land Use Description Area A 
(mgd) 

Area B 
(mgd) 

Area C 
(mgd) 

Total 
(mgd) 

Single Family Residential – 
Large Lots 0.077 --- --- 0.077 

Single Family Residential – 
Regular Lots 0.055 --- 0.165 0.220 

Multi-Family Residential  0.024 0.100 0.030 0.154 

Mixed Use Residential  0.024 0.080 --- 0.104 

Multi-Family & Mixed Use 
Common Landscaping 0.014 0.027 0.006 0.047 

Live-Work Residential --- 0.028 --- 0.028 

Commercial/Public Use 0.019 0.045 --- 0.064 

Total (mgd) 0.213 0.280 0.201 0.694 
 
 

Table 2 - Non-Potable Water Consumption Estimate 
 

Land Use Description Area A  
(mgd) 

Area B 
(mgd) 

Area C 
(mgd) 

Total 
(mgd) 

Commercial/Public Use 0.006 0.009 --- 0.015 

Roads & Parking 0.078 0.030 0.048 0.156 

Parks & Trails 0.036 0.018 0.084 0.144 

Mamalahoa Trail Buffer 0.003 0.021 0.036 0.060 

Other --- --- --- 0.036 

Total (mgd) 0.123 0.078 0.168 0.405 
 
The support calculations for these potable and irrigation water demand estimates can be 
found in Appendix A.  
 
 
1.2.3 Proposed Infrastructure 
 
There are several systems that can be considered for potable water infrastructure.  The 
conventional potable water system within the area is comprised of a groundwater well 
mauka of Mamalahoa Highway with the DWS Kona Water System.  Consideration for a 
private well, a joint-venture, or County well has been investigated; however, due to 
various reasons potable well water is not a feasible alternative for ‘O‘oma Beachside 
Village at this time. 
 
To ensure a potable water source and a reliable system for ‘O‘oma Beachside Village, a 
desalination facility feeding a transmission, storage, and distribution system is proposed. 
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Several desalination processes are available and include Reverse Osmosis (RO), Multi-
Stage Flash (MSF) Distillation, Ion Exchange, and Electrodialysis Reversal, among 
others.  These processes were evaluated on the basis of feed and product water 
requirements, energy consumption, performance, operation and maintenance (O&M) 
requirements, and cost.  
 
For operations and conditions in Hawai‘i, RO is a preferred process as it requires less 
energy compared to distillation techniques and it removes a wider range of minerals than 
electrodialysis reversal.  RO has a higher water product recovery rate than distillation, 
reducing the volume of brine disposal.  
 
The RO process uses a membrane filter that is highly permeable to water and only 
slightly permeable to dissolved solids.  The membranes are subjected to high-pressure 
seawater, allowing only pure (potable) water through the membrane and leaving a brine 
solution as a filter reject solution.  The major steps are: 
 

 Intake Screening 
 Pretreatment (removal of silts & solids) 
 Desalination (removal of salts and dissolved constituents) 
 Post-treatment (conditioning of water for potable use) 
 Disposal of Byproducts (solids & brine by-products) 

 
INTAKE SCREENING 
 
Two possible sources of feedwater supply considered for desalinization are: 1) the 
NELHA deep (cold) or shallow (warm) systems, or 2) onsite deep wells that would tap 
saline groundwater at a depth beneath the brackish lens.  A study conducted by Tom 
Nance Water Resource Engineering (under separate cover), concludes that feedwater 
received from NELHA or drawn from wells at depths below the basal lens will not impact 
the existing basal groundwater source.  The desalination alternative is self-sufficient and 
environmentally sound, as it will not impact the basal lens or draw from the high 
groundwater within the Kona water system.  
 
PRE-TREATMENT 
 
Prior to RO, the feedwater will undergo pre-treatment.  The pre-treatment process 
improves the RO process by removing particles and compounds that can negatively 
impact RO membranes.  During pretreatment, the feedwater is conditioned and filtered.  
This process adjusts the acidity of the feedwater, and prevents formation of scales on 
RO membranes thereby maximizing the RO performance and life span. 
 
DESALINATION 
 
After pre-treatment, the feedwater is sent through the RO membranes at a pressure of 
up to 1,200 psi.  During the RO process, total dissolved solids (TDS) in the filtrate will be 
reduced from approximately 37,700 mg/l to 300 mg/l.  The salinity of the resulting reject 
brine (filtrates) solution is at a concentration of about twice that of the intake seawater. 
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POST TREATMENT 
 
The RO product water will be conditioned by: 1) a small amount of sodium hydroxide for 
pH adjustment that will have no impact on the safety of the water for human 
consumption, and 2) sodium hypochlorite in small quantities for disinfection.  This water 
is then the final product water and available for storage and distribution as “potable” (or 
“drinkable”) water. 
 
DISPOSAL OF BYPRODUCTS 
 
The proposed desalination facility will produce four (4) waste streams as listed below: 
 
 Reject water from the ultrafiltration process (UF) 
 Backwash water from the UF membrane cleaning process 
 Reject water from the RO process (brine solution) 
 Wasted membrane cleaning solution (WMCS) 
 
Reject water from the pre-treatment process will contain compounds used for water 
conditioning.  This waste stream will also include material rejected by the filter.  
Backwash water from the UF membrane cleaning process will be similar to the UF reject 
water.  Disposal options include pretreatment and diffusing it into the nearby proposed 
wastewater treatment facility for processing.  Another option would be through 
pretreatment and disposal into injection wells into the underground injection control area.  
A permit for injection wells will have to be filed with the State of Hawai‘i Department of 
Health (DOH) for this disposal option. 
 
Reject water from the RO process will be a brine solution as mentioned above.  The 
brine solution will be disposed of in on-site wells that will deliver the solution into the 
saltwater zone below the basal lens.  The brine solution would have a salinity of 
approximately 60 percent, which is substantially denser than either open coastal 
seawater (salinity of 35 percent) or saline groundwater (salinity of 33-35 percent).  Owing 
to the greater density, as well as the horizontal-to-vertical anisotropy of the subsurface 
lava flows, the concentrate will flow seaward without rising into and impacting basal 
groundwater.  Discharge into the marine environment would be offshore at a substantial 
distance and depth. 
 
For maintenance purposes, the process membranes will need more cleaning than can 
be provided by backwashing.  Continuous monitoring of water quality and adjusting 
dosage of conditioning compounds can avoid this.  Membrane cleaning solution (MCS), 
which will contain citric acid, can be used to help remove biological and precipitated 
inorganic buildup on the membranes.  Most of the MCS will be recirculated; however, a 
part of the solution will be discarded after its cleaning ability is diminished.  The MCS will 
be neutralized through basic additive prior to disposal.  Disposal options for the MCS are 
same as the filter reject and backwash waters, i.e. pre-treatment prior to proposed 
wastewater treatment facility or underground injection.   
 
ON-SITE DESALINATION ALTERNATIVE 
 
Under the on-site alternative a 1.0 mgd desalination plant is proposed on the NELHA 
border of ‘O‘oma Beachside Village, makai of the proposed wastewater treatment plant.  
This location will allow efficient use of NELHA drawn waters (if provided) by minimizing 
the length of salt water transmission.  Should deep saltwater wells be required, the lower 
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ground elevation will also help in minimizing the well depth.  A pressurized transmission 
system will be installed to pump the ‘potable’ water into a storage facility and be gravity-
fed into an on-site distribution system. 
 
The storage facility is proposed to be a new 0.5 million gallon tank located: 
 

1. At the existing DWS Keahole Tank site (TMK (3) 7-3-010: 043); 
2. On land on or in the vicinity of the future 1.0 million gallon Pālamanui reservoir 

site (TMK (3) 7-3-010: portion of 044); 
3. On land directly mauka of ‘O‘oma Beachside Village (TMK (3) 7-3-009: portion of 

005); OR 
4. On other mauka lands mutually agreed upon by the Department of Water Supply, 

and ‘O‘oma Beachside Village, LLC. 
 
For locations 1 and 2 a pressurized 8-inch forcemain will run along the NELHA/‘O‘oma 
boundary (on the Property), enter a utility corridor on Queen Ka‘ahumanu Highway and 
proceed up to the storage facility.  Potable desalinated water from the proposed storage 
facility would be piped through a new 12” transmission main down to the Highway and 
South to ‘O‘oma and enter the Property at the Northern-most point.  Reference Figures 
4 and 5 for water treatment, transmission, storage, and distribution.  For locations 3 and 
4, transmission line locations would need to be determined based on the location. 
 
The existing 12” transmission main servicing Kona International Airport and NELHA 
presently runs along Queen Ka‘ahumanu Highway, however with the demands of new 
development, an additional main or upsizing of the existing main is required.  This line 
may be extended further south as part of the Queen Ka‘ahumanu Widening Phase II 
project. 
 
There is a potential to blend the potable and desalinated system and utilizing both the 
existing and proposed transmission main, as this will further stabilize DWS’s overall 
distribution system.   
 
Presently, the DWS does not have a policy or regulations for the infusing of desalinated 
water into the distribution systems.  However, due to decreasing potable well water 
availability in the region for existing and new customers, DWS has begun to consider the 
use of a blended well/desalination system.  The present DWS Keahole storage tank 
does not have adequate capacity to hold and service ‘O‘oma Beachside Village and 
therefore an additional tank will be required, as previously stated. 
 
This system will also provide fire protection for the development.  During fire flow usage, 
the domestic meter is bypassed and flows are provided for fire protection.  The proposed 
system and storage is sized accordingly and will accommodate fire flow requirements for 
the ‘O‘oma Beachside Village. 
 
Should an off-site reservoir site and mauka transmission lines prove unfeasible, an 
option is an on-site pressurization system to provide a direct distribution system with 
‘O‘oma Beachside Village.  A storage tank and pressurized system would originate at the 
desalination facility and feed the distribution system for the community.  A system of 
check valves and pressure reducing valves would regulate water pressure for domestic, 
commercial and fire protection use.  This method of distribution, although kept within the 
Property, would incur higher operational costs. 
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Based on the availability of higher elevations on the mauka side of the highway, a 
gravity-fed distribution system is being pursued by the ‘O‘oma Beachside Village.  
However, a mechanically pressurized system is commonly operated in lower lying areas 
around the Country such as the mid-western plains, and level topographic municipalities 
found in Florida, Texas, among others. 
 
OFF-SITE DESALINATION ALTERNATIVE 
  
The off-site alternative follows the same principles of treatment and distribution as the 
on-site desalination and off-site storage alternative.  (3)The proposed location of the off-
site desalination facility would be the same as for the off-site storage alternative for the 
on-site desalination alternative: 
 

1. At the existing DWS Keahole Tank site (TMK (3) 7-3-010: 043); 
2. On land on or in the vicinity of the future 1.0 million gallon Pālamanui reservoir 

site (TMK (3) 7-3-010: portion of 044); 
3. On land directly mauka of ‘O‘oma Beachside Village (TMK (3) 7-3-009: portion of 

005); OR 
4. On other mauka lands mutually agreed upon by the Department of Water Supply, 

and ‘O‘oma Beachside Village, LLC. 
 
Under this alternative, non-potable wells would be installed at the off-site location as a 
feedwater source in lieu of on-site wells or NELHA drawn waters.  Similar to the previous 
alternative, ‘O‘oma Beachside Village would require a new 1.0 mgd desalination plant, 
and the potable water from the plant would be stored in a 0.5 million gallon storage tank 
located next to the desalination facility.  Similar potable water distribution will occur 
downstream where a gravity-fed 12-inch pressurized main will run back along Queen 
Ka‘ahumanu Highway and enter the Property at the Northern-most point.   
 
ALTERNATE SYSTEM 
 
An alternate source of potable water could be utilizing the existing County Kona Water 
System as described in Section 1.2.1.  The alternative requires use of the existing DWS 
12” line along the Queen Ka‘ahumanu Highway that presently terminates along the 
frontage of NELHA.  This line is planned to be extended south to the Kohanaiki Shores 
development (South of the Property) as part of the Queen Ka‘ahumanu Widening Phase 
II project. 
 
The present DWS infrastructure is able to accommodate the increase in demand on the 
water system as additional source wells become available.  Future well sites to be 
dedicated to the DWS are being negotiated with other developers and land owners.  A 
proposed well into high level waters could be located south of Ka‘iminani Drive down to 
the Honokohau Tanks South of Hina Lani Street.  The Kona Water System ties all the 
wells shown on Figure 6 (Obtained from DWS Kona Water Mater Plan), and with the 
addition of source waters, this alternatives provides minimal construction of 
offsite infrastructure. 
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ON-SITE DISTRIBUTION 
 
For either of the proposed potable water systems (desalination or potable well source), 
an on-site water distribution main will run along the ‘O‘oma Beachside Village access 
road from Queen Ka‘ahumanu Highway (however this would not be necessary if a on-
site pressurization system is utilized).  A 12” loop is recommended with 8” lines running 
into each development cluster.  This system will be comprised of all new infrastructure, 
and will be design and constructed to meet DWS Design Standards.  The total length of 
the on-site water infrastructure from the highway is approximately 9,300 linear feet.  A 
preliminary layout of this on-site water system is also shown as part of Figure 4. 
 
 
1.3 WASTEWATER 
 
1.3.1 Existing Conditions 
 
Wastewater treatment and disposal in the Kona area is mainly through individual 
wastewater systems (IWS) and private treatment facilities.  Many single family residential 
units and public parks and facilities still utilize cesspool systems.  However, the State 
Department of Health is presently governed by a consent decree to eliminate the use of 
such systems.  For smaller facilities, a minimum treatment of a septic tank with disposal 
through leaching is required.  For a community the size of ‘O‘oma Beachside Village, 
treatment by a private package plant or transmission to a larger treatment facility 
is necessary. 
 
The three (3) closest treatment facilities to the Property are located at the Crown Lands 
of Keauhou and Kealakehe to the South and Kona International Airport at Keahole to 
the North. 
 
The wastewater collection, treatment, and disposal system of the Keauhou Resorts area 
is a privately owned system that is maintained by the resort developers; mainly 
Kamehameha Investment Corporation (KIC).  The wastewater from the resort’s lands is 
transported through a system of gravity lines and force mains to a 3.6 mgd sequencing 
batch reactors (SBR) facility.  Effluent from the treatment facility is discharged into series 
of basins and used for irrigation at the resort golf courses. 
 
This wastewater system is the farthest from the Property which makes this connection to 
this system an unfeasible alternative.  Whereas there is currently some capacity 
available at the facility, this volume is reserved for KIC development. 
 
A municipal wastewater treatment facility is located in the Kealakehe area south of 
Kealakehe Parkway.  The 2.8 mgd wastewater treatment facility utilizes aerated lagoons 
for achieving secondary treated wastewater generated from the Kailua town area and 
along Ali‘i drive southward to Disappearing Sands.  The excess capacity at this facility is 
reserved for its adjacent planned area. 
 
The newly constructed tertiary treatment facility at the Kona International Airport at 
Keahole treats the wastewater generated from the airport and support facilities.  This 
facility has expansion capabilities, however, past efforts to have the plant expanded for 
non-airport use by the County of Hawai‘i and others have been denied by the State of 
Hawai‘i, Department of Transportation, Airports Division.  Effluent from this treatment 
facility is used for irrigation of the landscape at the airport entrance and main roadway. 



AECOM PAGE 17 December 2008 

 
 
 
 
‘O‘OMA BEACHSIDE VILLAGE CIVIL & ELECTRICAL INFRASTRUCTURE ASSESSMENT REPORT 
  

 

   

Presently there are no public or private wastewater transmission lines fronting the 
Property.  In December 2003, the County of Hawai‘i adopted Resolution 129-03 for the 
preparation of a North Kona Regional Sewerage Master Plan and a North Kona District 
Implementation Study for wastewater and recycled water system improvements for the 
Kealakehe, Honokohau, Kaloko, and Kohanaiki regions.  The areas included in the 
implementation study are located adjacent to and just below the Property.  As of April 
2008, the sewer master plan for this implementation plan is in a draft stage. 
 
A related resolution (Resolution 70-01) to initiate the extension of the municipal sewer 
system from Kealakehe Wastewater Treatment Plant to Kohanaiki was filed in December 
2003, after a deferral in May 2001.  The Kealakehe WWTP is currently slated for an 
upgrade and expansion (Hawai‘i County 2007).  In addition, DEM will be installing 
infrastructure from Kealakehe Parkway to Kohanaiki in conjunction with Phase II of the 
DOT’s Queen Ka‘ahumanu widening project1.  Plans for installing additional sewer and 
reuse infrastructure to service the North Kona Area and upgrades of the Kealakehe 
WWTP to provide R-1 reuse water are to be performed in additional phases. The DEM 
has indicated they may be able to supplement the irrigation supply for ‘O‘oma Beachside 
Village with effluent reuse from the Kealakehe WWTP.  
 
There have been preliminary discussions between the County and DOT Highways to 
include a collection line and an effluent transmission line in Queen Ka‘ahumanu Highway 
as part of the second phase of the Highway expansion project.  Along with the issues of 
including utility lines in the Highway expansion, the DOT, County, and other land owners 
are in discussion regarding the scope of the improvements. 
 
1.3.2 Development Demand 
 
The County of Hawai‘i Department of Public Works determines wastewater requirements 
on the basis of acreage, residential unit counts, and inflow/infiltration for dry and wet 
weather conditions.  For design purposes, three (3) wastewater requirements are 
considered: the Design Average Flow, the Design Maximum Flow, and the Design Peak 
Flow.  For ‘O‘oma Beachside Village, the demands have been calculated based on the 
County standards and are summarized in Table 3 – Wastewater Demand Estimate.  The 
wastewater system will be designed for the estimated Design Average Flow 
shown below.  
 

Table 3 - Wastewater Demand Estimate 
 

Flow Description Area A 
(mgd) 

Area B 
(mgd) 

Area C  
(mgd) 

Total 
(mgd) 

Design Average Flow 0.132 0.219 0.128 0.479 

Design Maximum Flow 0.627 1.036 0.608 2.271 

Design Peak Flow 0.701 1.113 0.659 2.473 
 
The support calculations for these demand estimates can be found in Appendix B.  
 
 
 
                                                 
1 DEM letter dated May 30, 2007; letter included in Section 11.0 of this EIS. 
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1.3.3 Proposed Infrastructure 
 
1.3.3.1 Wastewater Treatment 
 
A private package wastewater treatment plant (WWTP) is recommended for ‘O‘oma 
Beachside Village.  With the State Department of Health (DOH) and County of Hawai‘i 
Department of Water Supply (DWS) advocating the use of recycled water for non-
potable purposes, a secondary facility that produces R-2 effluent is a minimal 
requirement.  The production and use of R-1 effluent is preferred as it allows for the 
widest range of irrigation uses with the least amount of regulation and restrictions.  
Therefore, the WWTP for ‘O‘oma Beachside Village will be designed to produce an R-1 
quality effluent for non-potable reuse throughout the community. 
 
The proposed WWTP will utilize a membrane bioreactor (MBR) system to treat the 
wastewater from ‘O‘oma Beachside Village to produce R-1 recycled water.  A MBR 
process is a biological treatment process (activated sludge process) combined with a 
separation process (membrane system).  MBR systems are widely used throughout the 
world and are considered an industry standard for the production of reliable R-1 recycled 
water.  An additional benefit of the MBR system is that is has a smaller facility footprint 
than other systems to allow for a minimal visual impact on the surrounding environment.   
 
The specific components of the proposed MBR wastewater treatment system will be 
determined during the design phase of the project.  Generally, however, an MBR system 
can reduce wastewater nitrogen concentrations from a typical 30-40 mg/l to <5 mg/l post-
treatment, and phosphorous concentrations from a typical 7 mg/l to <2.0 mg/l post-
treatment.   
 
On-site sewer mains will run along the roadways wherever possible for the ease of 
maintenance.  The majority of the collection system will be designed as a gravity system 
for discharge to the planned WWTP.  However, due to the location of the WWTP a 
portion of the wastewater flow from Area A will be pumped to the WWTP via a package 
pump station and force main following primary collection by gravity flow.   
 
The interior sewer mains will be a system of 8” gravity sewer lines with a 6” force main 
that discharges to the WWTP.  The total length of the on-site wastewater infrastructure is 
approximately 32,200 linear feet.  A preliminary layout of this on-site collection system is 
also shown as a part of Figure 4. 
 
As previously mentioned, Resolution 70-01 was filed in 2001.  The related Resolution 
129-03, Draft 2, was adopted by the Hawai‘i County Council in December 2003.  The 
adopted resolution proposed to initiate the preparation and submission of an 
Improvement District Implementation Study for the construction of wastewater system 
improvements for Kealakehe, Honokohau, Kaloko, and Kohanaiki.  The Kona 
Community Development Plan (CDP) includes conceptual plans which may result in a 
new decentralized WWTP mauka of the Property.  Thus, public wastewater treatment 
facilities to serve ‘O‘oma Beachside Village and the surrounding area may be available in 
the future.  Under this scenario, a pump station and force main transmission line would 
replace the need for a private, on-site wastewater treatment facility.  However, as the 
above resolution has already been adopted, it would be the responsibility of the ‘O‘oma 
Beachside Village, LLC to introduce a new resolution to the Council to include the 
Project area as a part of the study.   
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While a new County WWTP as noted in the CDP would be a viable alternative, without 
confirmation on schedule and redefining of the improvement district, ‘O‘oma Beachside 
Village will move forward with plans of developing its own treatment facility and R-1 
reuse system.   
 
1.3.3.2 Effluent Disposal / Reuse 
 
There are essentially three (3) methods for effluent disposal including surface discharge 
(ocean outfall or stream discharge), reuse especially for crop/turf irrigation, and ground 
disposal (injection wells, seepage pits/trenches, percolation ponds).  The alternative for 
effluent disposal via an ocean outfall is not feasible for various reasons including cost 
($4,600 per linear foot) and environmental requirements and therefore will not be 
considered for this project.  Effluent reuse and ground disposal will be considered in 
this section.   
 
EFFLUENT REUSE 
 
Over the last decade, the recycling of treated wastewater has gained public acceptance 
and is highly promoted as the preferred means of effluent disposal by the State of 
Hawai‘i as well as the Environmental Protection Agency (EPA).   
 
Effluent reuse is governed by the DOH Chapter 11-62 and the Guidelines for the 
Treatment and Use of Recycled Water.  The proposed effluent reuse areas are 
determined based on a water budget calculation that uses the following input variables: 

 Rainfall. 
 Evapotranspiration rate. 
 Irrigation application. 
 

In ‘O‘oma, and throughout the Kona coast, the climate is generally dry, with seasonal 
precipitation.  Rainfall in this area is generally heaviest from October through March, and 
the average annual rainfall is approximately 25 inches.  Less irrigation is needed to 
sustain plant growth during this “wet” period.  From April to September, especially during 
the dry summer months, irrigation would be essential for proper plant growth.  
 
For all reuse alternatives, DOH requires zero runoff of recycled water and zero 
percolation to the ground water aquifer during irrigation.  During rainfall events, the DOH 
guidelines require that the effluent be stored or be discharged through a backup 
disposal system. 
 
The DOH Guidelines for the Treatment and Use of Recycled Water (May 2002), state 
that R-1 quality water is suitable for any form of irrigation for food crops, with the 
stipulation that there will be no effluent irrigation within 50 feet of any drinking water 
supply well. 
 
Another common use of R-1 water is for landscape irrigation.  O‘oma Beachside Village 
is envisioned to be a sustainable and environmentally conscientious community, and 
recycling the effluent by means of landscape irrigation of parks and other common areas 
is part of this vision.    
 
The effluent reuse system for ‘O‘oma Beachside Village would require an effluent 
storage facility for at least two (2) days storage, recycled water pumps, and recycled 
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water transmission mains.  As mentioned previously, little irrigation is expected during 
the “wet” period of October through March.  Therefore, a 1.2 million gallon effluent 
storage reservoir is recommended for the effluent reuse system. 
 
Injection wells, absorption trenches, and/or leachfields will be utilized as a backup means 
of effluent disposal to the primary method of effluent reuse.  In extreme conditions, 
excess effluent may be produced which cannot be reused or stored.  If this occurs, the 
overflow from the proposed irrigation reservoir would discharge into the standby ground 
disposal system(s).   
 
GROUND DISPOSAL 
 
The proposed WWTP site is below the Underground Injection Control (UIC) line and 
therefore injection wells within the Property are theoretically allowed.  In accordance with 
the City and County of Honolulu Design Standards, Volume 2 (as used by the County of 
Hawai‘i, per HRS §11-62-25), “the total injection capacity of the injection system shall be 
equal to or greater than 200 percent of the design peak flow rate.”   
 
However, due to its proximity to the shoreline and its location within the Special 
Maintenance Area (SMA) the stand-by injection wells may potentially affect the ground 
water and shoreline water resources.  The impacts of the proposed stand-by injection 
wells to the ground water resources or shoreline water quality are addressed in separate 
reports prepared by Tom Nance Water Resources Engineering and Marine Research 
Consultants.  These reports conclude that ‘O‘oma Beachside Village will not have any 
significant negative effect on ground water or ocean water quality. 
 
It is expected that the stand-by injection well capacity may deteriorate over time.  
Therefore, the standby injection wells will be periodically maintained and cleaned per 
DOH requirements.  The proposed stand-by injection wells will be monitored for water 
depth, flow rate, and amount entering wells, as well as chemical usage during 
cleaning operations.   
 
Additional methods of ground disposal include the use of absorption trenches and/or 
leachfields, which provide lateral effluent discharge at shallower depths and larger areas 
than the injection wells described above.  Although the principals of these disposal 
methods are similar to that of the injection well, they are harder to maintain due to their 
extended layout and larger footprint.  As an injection well is accessible from the surface, 
it can be flushed, pumped and cleaned as part of a maintenance program.  Absorption 
trenches and leachfield disposal would be buried and have more limited access.   
 
The WWTP will be run by a private operator, who will also be responsible for monitoring 
the stand-by ground disposal system(s) in accordance with Federal, State, and 
County regulations. 
 
1.3.3.3 Sludge Handling 
 
The County of Hawai‘i will not accept liquid waste sludge at County-run wastewater 
treatment facilities as they have difficulty in accepting large septage loads from 
private facilities.  Therefore, the MBR system will provide on-site sludge handling, 
including a sludge holding tank with a capacity for at least five (5) days storage for waste 
sludge and a sludge dewatering facility.  The holding tank will allow the downstream 
sludge dewatering facility to operate on a “batch” mode of operation (as opposed to 
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continuously operated) and to produce a homogeneous sludge feed characteristic that 
will allow for optimal sludge dewatering.  The dewatering process will produce “cake 
sludge” that can be disposed of at the Pu‘uanahulu landfill, which accepts 
sewage sludge.  
 
 
1.4 STORM WATER DRAINAGE 
 
1.4.1 Existing Conditions 
 
Kona’s dry weather and very porous surface conditions support the design of a stream-
lined, non-extravagant storm drain system.  
 
During wet weather conditions, the typical drainage pattern due to the topography of the 
area would direct storm water runoff from the mountains flows down to Queen 
Ka‘ahumanu Highway.  However, due to high permeability of the natural ground surface 
across the Property and on the upland slopes mauka of the Property, surface runoff 
rarely occur even during heavy rainfalls.  At present, about half of the annual rainfall that 
occurs on the Property percolates to the underlying groundwater.  The balance is 
evaporated or transpired into the atmosphere. 
 
During extreme storm conditions, such as design 50- or 100-year storms, storm water 
sheet flow is cut off by the highway and diverted parallel-wise to a series of culverts that 
run under the roadway.  The nearest highway culverts to the Property are located at 
milepost (MP) 94.43 and MP 95.25. 
 
The existing 30” Corrugated Metal Pipe (CMP) at MP 94.43 is located closer to the 
airport and is over 1,000 feet north of the Property.  A 14’-10” by 9’-1” culvert located at 
MP 95.25 is situated approximately 950 feet south of the existing access road.  This 
runoff should continue to the south and not impact the Property. 
 
Presently there are no other recorded storm drain culverts nearby or within the Property.   
The area downstream of the Property is open to the ocean.  The existing drainage 
pattern allows for any on-site storm water runoff that has not evaporated back into the 
atmosphere or detained by natural topography to discharge into the ocean.  As 
mentioned previously, these storm conditions are based on theoretical design storms as 
a significant majority of storm waters do not reach the ocean front. 
 
The ocean waters along the coastline in the area of the development are classified as 
Class AA.  The DOH requires that marine waters with this classification “remain in their 
natural pristine state as nearly possible with an absolute minimum of pollution or 
alteration of water quality from any human-caused source or actions,” (Ref. HAR §11-54-
3(c)).  Therefore, any additional storm water runoff generated by O‘oma Beachside 
Village will be collected and effectively discharged or treated to maintain the integrity of 
the shoreline waters.   
 
1.4.2 Development Runoff Flow 
 
The County of Hawai‘i Department of Public Works determines stormwater discharge 
flows based on acreage, ground cover conditions, rainfall intensity (by locale), and a 
design storm condition.  For drainage areas of 100 acres or less, a 10-year recurrence 
interval design storm is considered.   
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The drainage area considered for the Property is bounded on the north, south, by the 
Property’s boundary, to the West by the limits of the Area A (as shown on Figure 3), and 
to the east by Queen Ka‘ahumanu Highway.  As discussed in Section 1.4.1, stormwater 
from the mauka side of the highway runs parallel to the highway and discharges makai of 
the highway through a series of culverts none of which are located within the Property. 
 
Based on these drainage limits and design conditions, the following discharge flows have 
been calculated using County standards for the existing conditions. 
 
Total Area:    303 acres 
Total Flow (10-year storm):    228.5 cfs  
 
As the area is developed, the amount of open, porous ground surface is replaced by 
impervious rooftops and roadway pavement.  This increases the amount of runoff 
produced by the same area under the same storm conditions.  The primary design 
criterion for storm water runoff used by County Public Works is containment of any net 
increase in flow within the source’s property.  Thus, all increase in flow has to be 
retained by the developed property via retention basins or drywells. 
 
Based upon the conceptual plan for the future development, an approximate future flow 
condition has been calculated for the master-planned areas. 
 
Area A 143.5 cfs 

Area B 115.5 cfs 

Area C 152.5 cfs 
 
A preliminary layout of the described on-site storm water collection system is shown as a 
part of Figure 4.  The support calculations for existing and future flows can be found in 
Appendix C. 
 
1.4.3 Proposed Infrastructure 
 
For ‘O‘oma Beachside Village, the increase in storm runoff flow will be fully contained 
within the Property via a combination of on-site permanent Best Management Practices 
(BMPs) and a roadway storm drain system.  The permanent BMPs are discussed in 
Section 1.4.4 of this report.  Due to the location and existing soil conditions of the 
Property, it is recommended that the storm drain system consist of drain inlets and/or 
catch basins (where there may be roadway curb) with drywells.  The use of drywell 
discharge will require an underground injection control (UIC) permit from the DOH Safe 
Drinking Water Branch.  All the drywells within the Property will be installed, operated, 
and maintained in accordance with the applicable Federal, State, and local regulations 
for UIC discharge.   
 
The minimum storm drain line size is 18” diameter per County requirements.  However, if 
the system is maintained as a private system, there may be local areas where 8” and 12” 
lines may be installed.  The typical drywell design will be 6-foot diameter and 20 foot 
depth, with an average capacity of 6 cfs per well. 
 
The design of the storm drain system shall be done to eliminate any on-site flooding and 
ponding conditions.  For smaller confined areas where low flows make it impractical to 
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construct a 20-foot deep drywell, a shorter 8-foot wide by 8-foot deep drywell can be 
utilized.  These smaller wells have a lesser capacity for storm drain discharge of 2 cfs. 
 
In September 2002, a proposed development nearby in the Kaloko district called for a 
pilot system where storm drain filtration devices are used in drainage structures.  (Ref 
Appendix C, TSA Rezoning Ordinance No. 02-114, Section F.)  However, in discussions 
with the County of Hawai‘i, Department of Public Works, the implementation of this 
program is being re-evaluated in light of maintenance issues.  During design of ‘O‘oma 
Beachside Village, the status of the pilot system will be acknowledged and the storm 
drain system shall be designed in conjunction with County requirements.  
 
Based on the runoff quantities approximated in Section 1.4.2 and the delineation of 
estimated drainage areas, a minimum of 42 drywells (6 cfs capacity) for Area A, 45 for 
Area B, and 34 for Area C will be required.  At this stage, actual grading of the Property 
has not been conducted; therefore, the future flow runoff may be affected by 
steeper/flatter slopes, less/additional pavement areas, intermediate low spots or sump 
conditions, etc.  To minimize any impacts from non-point source discharge, ‘O‘oma 
Beachside Village will be designed with paved roadway swales and/or curb and gutters 
and other permanent BMP considerations as discussed in Section 1.4.4 of this report.  
As stated earlier, under all conditions, containment of any net increase in runoff flow to 
the downstream parcels is required to obtain County approval. 
 
The safeguarding of ground water and shoreline water quality is not just a temporary 
issue but also requires the consideration and inclusion of permanent Best Management 
Practices (BMPs) to assure continuous protection of the State’s water bodies.  The 
County of Hawai‘i is planning to establish a Storm Water Management Plan (SWMP) and 
may potentially add water quality measures as part of the County drainage standards.  
The City and County of Honolulu is currently implementing such a program and is in the 
process of updating their drainage standards to include various water quality protection 
requirements.  While the formulation of a County of Hawai‘i SWMP is not yet contracted 
as of April 2008, additional consideration should be given to the addition of more 
detention ponds, grassing, and other permanent BMPs.   
  
Similar to the wastewater reuse and disposal concerns, the storm water discharge may 
potentially affect the ground water and shoreline water in the area.  As previously 
mentioned, Tom Nance Water Resources Engineering and Marine Research 
Consultants conducted separate reports analyzing storm drain infiltration, potential 
effluent reuse, and other issues that may impact the quality of groundwater and shoreline 
waters.  These reports conclude that ‘O‘oma Beachside Village will not have any 
significant negative effect on ground water or ocean water quality. 
 
1.4.4 Best Management Practices (BMPs) 
 
Best Management Practices (BMPs) are control measures used during construction 
activities (temporary) or incorporated into a project design (permanent) that serve to 
reduce pollutants from storm water and protect the downstream drainage systems or 
waterbodies.  BMPs used for any particular project are site-specific to ensure the 
measures are used to their greatest effectiveness.  As the grading and design of the 
‘O‘oma Beachside Village has not yet been determined, the actual BMPs to be 
implemented for ‘O‘oma Beachside Village will be selected during the design and 
construction phases of the project. 
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The Project will utilize both temporary and permanent BMPs during its design and 
construction.  Temporary or Construction BMPs are practices that are intended to be 
used only during the construction phase of the project.  These measures are installed 
before any construction activities begin on the site, and are only removed when 
construction is complete and the permanent BMPs have been adequately established.  
Construction BMPs may typically consist of, but are not limited to: measures to control 
soil erosion, storm water runoff, dust pollution, and water quality protection.   
 
The safeguarding of ground water and shoreline water quality is not just a temporary 
issue but also requires the consideration and inclusion of permanent BMPs to assure 
continuous protection of the State’s water bodies.  The County of Hawai‘i is planning to 
establish a Storm Water Management Plan (SWMP) and may potentially add water 
quality measures as part of the County drainage standards.  The City and County of 
Honolulu is currently implementing such a program and is in the process of updating 
their drainage standards to include various water quality protection requirements.  While 
the formulation of a County of Hawai‘i SWMP is not yet contracted as of December 2008, 
additional consideration should be given to the addition of more detention ponds, 
grassing, and other permanent BMPs.   
 
Unlike construction BMPs, permanent BMPs are incorporated into the design of a project 
and are intended to reduce runoff from the project site, control the sources of pollutants, 
and treat polluted runoff.  These BMPs are monitored and maintained after project 
completion.  Permanent BMPs that may be considered for implementation at the ‘O‘oma 
Beachside Village include, but are not limited to measures that will: decrease impervious 
surfaces, minimize earthwork activities, increase bioretention, localize storm water runoff 
for discharge and reuse, and protect downstream water quality. 
 
While these approaches will ease the quantitative impacts of storm runoff, the BMP 
measures that are implemented during construction and as permanent features will also 
mitigate the qualitative aspects of the storm runoff throughout ‘O‘oma Beachside Village.   
 
 
1.5 SOLID WASTE 
 
1.5.1 Existing Conditions 
 
The County of Hawai‘i currently maintains two (2) active landfills on the island of Hawai‘i.  
One landfill is located in Hilo, and the other is located north of the Property at 
Pu‘uanahulu.  Island residents collect their solid waste trash and transport it to any one 
of the 21 solid waste transfer stations located around the island.  In some areas of the 
island, residents may hire a private collection company to pick-up their solid waste for 
disposal at a landfill.   
 
The nearest transfer station to the Property is the Kailua Transfer Station, located 
approximately 2.7 miles to the southeast of the Property.  According to the latest County 
of Hawai‘i Integrated Solid Waste Management Plan (December 2002), this transfer 
station collects approximately 22% of the total solid waste that is eventually transported 
to the Pu‘uanahulu landfill, which is anticipated to reach full capacity in about 40 years. 
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1.5.2 Development Waste Generation 
 
The County of Hawai‘i Department of Environmental Management Solid Waste Division 
(DEM-SWD) does not have a means of estimating the anticipated solid waste that will be 
generated for a new development.  To obtain an estimate for master-planning purposes, 
the rates used for a recent preliminary solid waste management plan prepared for an 
existing Kauai residential and commercial development were applied to ‘O‘oma 
Beachside Village on the basis of residential unit counts, residential area acreages, 
commercial area acreages, and an estimated population.   
 
For ‘O‘oma Beachside Village it is estimated that approximately 2,160 to 2,568 tons of 
solid waste will be generated each year.  The solid waste generation estimate is 
summarized in Table 4 - Solid Waste Generation.  The support calculations for these 
generation estimates can be found in Appendix D. 
 

Table 4 - Solid Waste Generation 
 

Land Use Description Area A 
(tons/year) 

Area B 
(tons/year) 

Area C 
(tons/year) 

Total 
(tons/year) 

Single Family Residential – 
Large Lots 123 – 149 --- --- 123 – 149 

Single Family Residential – 
Regular Lots 158 – 175 --- 455 – 525 613 – 700 

Multi-Family Residential  67.5 – 90 293 – 375 82.5 – 113 443 – 455 

Mixed Use Residential  61.3 – 105 263 – 350 --- 324.3 – 455 

Live-Work Residential --- 75 – 105 --- 75 – 105 

Commercial/Public Use 135 446 --- 689 

Total (tons/year) 545 – 654 1,077 – 
1,276 538 – 638 2,160 – 

2,568  
 
 
1.6 POWER AND COMMUNICATIONS INFRASTRUCTURE 
 
1.6.1 Electrical System – Existing Conditions 
 
The Property is not currently served by any existing HELCo facilities.  The nearest 
source of existing power is the 69 KV transmission overhead line on the mauka (east) 
side of Queen Ka‘ahumanu Highway.  The next available source of power is the existing 
substation serving the NELHA.  However, HELCo has determined that the substation 
does not have the spare capacity to accommodate our 18.6 MVA maximum projected 
loads.  Reference power calculations and HELCo letter dated September 12, 2006 in 
Appendix E. 
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1.6.2 Electrical System – Proposed Infrastructure 
 
HELCo will require a new fenced 150’ x 150’ lot for the substation’s 69 KV tower and 
pad-mounted transformer, preferably adjacent to the existing 69 KV overhead line.  If 
creating a substation mauka of the Queen Ka‘ahumanu Highway right-of-way is 
problematic, the alternate choice would be to construct the substation makai of the 
highway within the Property.  HELCo would install an overhead 69 KV crossing of the 
highway to the new substation, with underground distribution to the Property.  An 
underground 69 KV line extension in lieu of an overhead drop may be considered, 
however this would need to be coordinated with the Department of Transportation, 
Highways Division. 
 
Previous discussions with the County Planning Department have suggested the 150’ 
highway setback area along Queen Ka‘ahumanu Highway may be used for the HELCo 
substation.  This solution shall be pursued, as submission of this portion of the Property 
would not impact the overall developable land area that is planned.  Whereas the 
substation is not housed in a building, solid fences and landscaping may be necessary to 
soften the visual impact of the substation. 
 
HELCo estimates a $1.2 million basic overhead service cost and a 2-year design/ 
construction schedule for the substation.  The $1.2 million Advance will be refunded to 
the payee over the next 5 years as load is added to the substation and meter revenue 
is generated. 
 
The electrical consumption demand is summarized in Tables 5 & 6 – Electrical 
Consumption Estimate in MVA and kW-hr/yr, respectively.  The support calculations for 
these consumption estimates can be found in Appendix E. 
 

Table 5 - Electrical Consumption Estimate (MVA) 
 

Land Use Description 
Area A 
(MVA) 

Area B 
(MVA) 

Area C 
(MVA) 

Total 
(MVA) 

Single Family Residential – 
Large Lots 0.85 --- --- 0.85 

Single Family Residential – 
Regular Lots 1.00 --- 3.00 4.00 

Multi-Family Residential  0.60 2.50 0.75 3.85 

Mixed Use Residential  0.60 2.00 --- 2.60 

Live-Work Residential --- 0.70 --- 0.70 

Commercial/Public Use 2.17 3.55 --- 5.72 

Street Lighting & Incidentals 0.26 0.44 0.19 0.89 

Total (MVA) 5.48 9.19 3.94 18.6 
 
 
 
 
 




