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1.0 SUMMARY

Kapolei Property Development LLC is proposing to develop the
Kapolei Harborside Center Project at Kapolel, Oahu., The propased
project will consist for light industrial, warehousing and
service business types on approximately 250 acres of land
adjacent tc  Campbell Industrial Park at Barbers Foint.
Development of the project is expected to be completed and fully
occupied by 2013, This study examines the potential short- and
long-term air quality impacts that could occur as a result of
construction and usc of the proposed facilities and suggests
mitigative measures to reduce any potential air guality impacts
where possible and appropriate. Potential impacts on the project

from nearby indusrtrial sources are also examined.

Both federal and state standards have been established to maintain
ambicnt alr guaiity. At the present time, seven parameters are
regulated including: particulate matter, sulfur diexide, hydrogen
sulfide, nitrogen dioxide, carbon monoxide, ozone and lead.
Hawail 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 tagether with the amount and type of
human activity generally dictate the air guality of a given
location. The climate of the Kapolei arca is very much affected
by its leeward and cecaslal situation. Winds are predominanlLly
trade winds from the east northeast excepl for occasional periods
when kona storms may gensrate strong winds from the south or whan

the trade winds are weak and landbreeze-seabreeze circulations may



develop. Wind speeds typically vary between about 5 and 1% miles
per hour providing relatively goed ventilation much of the time.
Temperatures in the lecward Qahu area are generally vary mederate
with average dally Lemperatures ranging frem about &5°F to 84°F,
The extreme minimum temperature recorded at the nearby (former)
Ewa Plantation is 47°F, while the extreme maximum temperature is
43°F, This area of Oabu is one of the drier locations in the
state with rainfall often highly variable from one year to the
next. tonthly rainfall has been measured to vary from as little
as a trace to as much as 1% inches. Average annual rainfall

amounts to about 21 inches with summer months being the driest.

The present air quality of the project area appears to be
reascnably good based on nearby air guality monitoring data. Air
quality data from the nearest monitoring stations operated by the
Hawaii Department of Health suggest that all national air quality
standards are currenlly being net, although oroeasional
exceedances of the more stringenl state standards for carbon

monoxide may occur near congested roadway intersecticns.

It the proposed project 1is given Lhe necessary approvals Lo
proceed, 1t may be incvitable that some short- and/or long-term
impacts on air guality will occur either directly or indireclly as
a conseguence of project construction and use. Short-term impacts
from fugitive dust will likely ocour during the project construc-—
Lion phase, To a lesser extent, exhaust emissions from stationary
and mebile canstruction equipment, from the disruplion of traffic,
and from workers' wehicles may also affect alr quality during the
pericd of construction. State air pollution control regulations
reguire that Lhere be no visible fugitive dust emissiens at the

property line. Hence, an effective dusLl control plan must be



implemented to ensure compliance with state regulations. Fugitive
dust emissions can be controlled to a large exlent by watering of
active work areas, using wind screens, keeping adjacent paved
roads clean, and by covering of open-bodied trucks, Other dust
contrel measures could include limiting the area that can be
disturbed at any given time and/or mulching or chemically
stabilizing inactive areas that have been worked. Paving and
landscaping of project areas early in the constructien schedule
will alsec reduce dust emissions. Monitoring dust at the project
boundary during the period of construction could be considered as
a means to evaluate the eflfectiveness of the project dust centrol
program. Exhaust emissions can be mitigated by moving construc-—
tion equipment and workers to and froem the project sitc during

off-peak traffic hours.

After construction, motcor wvehicles coming te and from the
proposed development will result in a lohg-term increase in air
peliution emissions in the projecl area, To asscss Lhe impact of
emissions from these vehicles, an air quality modeling =rtudy was
undertaken to estimate current ambient concentratiocns of carbon
monoxide at intersections in the project vicinity and to predict
future levels both with and withoul the proposed proiject. During
worst-case conditions, model reswlis indicated that present
i-hour and 8-hour carbon monoxide concentrations are within both
the state and the national ambient air guality slandards. In the
year 2018 without Lhe project, carbon monoxide concentrations
were predicted Lo increase at the intersection of Kapolei Parkway
and Kalaeloa Boulevard bput remain largely unchanged at other
locations in the project area. With the project in the year
2018, carbon wmonoxide concentrations were eslilmated to remain
necarly unchanged at the inkersection of Kapelei Parkway and

Kalacloa Boulevard compared to the without-project case, while



concentrations at other locations studied would increase. Even
with those increases, worst-case concentrations should remain
within both naticnal and state standards through the vyear 2018
with or without the praoject. Implementing mitigation measures
for rraffic-related air quality impacts is probably unnecessary
and unwarranted.

In evaluating the proposed project, it may be appropriate to
consider not only impacts created by the project but also
potential impacts on the project from nearby industrial sources.
Due to the close proximity of industries located at Camphell
Industrial Park, occasional impacts on the project from emissions
emanating from these facilities may occur in conjunction with
coincidental occurrences of industry malfunctions and southor]y
winds, both of which are relatively infrequent events. Increased
scrutiny by the Department of Health, an air quality task force
mandated by the state legislature, and the medernization by some
industrial park tenants should help to miligate fulure impacts on
the proposed prolect.

2.0 INTRODUCTION

Kapclel Property Development LIC is proposing to develop the
Kapolei Harborside Center Project on approximately 250 acres af
vacant lands near the City of Kapolei on Lhe island of Oahu [see
Figure 1 for project location). The project site is located on
the Waianae [(west) side of Kalaeloa Boulevard, and it is bordored
by the planned Kapolei WeslL golf course on the mauka side, by
undeveloped lapds to the east, by Campboll Industrial Park on the
makai side, and by the harbor and related industrial lands Lo the

west. ‘The development will include light industrial, warchousing



and service type businesses and assoclated infrastructure.
Construction of the project is expected to commence during 2008,
and full development and occupancy is planned by 2018.

The purpose of this study is to describe existing air guality in
the project area and to assess the potential shorrt- and long-term
direct and indirect air guality impacts thal could result from
constructicn and use of the proposed facilities as planned.
Potential impacts on the project from nearhy air pollution z=ources
are also discussed. Measures Lo mitigale impacts either by the
project or on the project are suggested where possible and appro-

priate.

3.0 AMBIENT AIR QUALITY STAMNDARDS

Ambient concentrarions of air peliution are regulated by bhoth
national and state ambient air gquaiity standards (ARQS) .
Naticnal AAQS are specified in Section 40, Part S0 of the Code of
Fedoral Regulations (CFR), while State of Hawaii ABDS are defined
in Chapter 11-5% of the Hawall Administrative Rules. Table 1
summarizes both Lhe national and the state AAQS that are speci-
fied in the cited documents. As indicated in the Lable, naticonal
and state AADS5 have heen established for particulare matter,
sultur diexide, nitrogen dioxide, carben monoxide, ozone and
lead. The stale has also set a standard for hydrogen sulfide.
National ARQS are stated In terms ot both primary and secondary
sltandards for mest of the rogulated air pollutants. National
primary standards are designed ko protect the public health with
an "adequate margin of safety". National secondary standerds, on
the other hand, definc levels of air guality 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 lewvels,
or other wotential injury to the natural or man-made environment,
e.9., sciling of materials, damage Lo vegetalLicn or other econom-
ic damage. In contrast to the national ARAQS, Hawall State AAQS
are glwven in rerms of a single standard that 1s designed "Lo
protect public health and welfare and to prevent the significant

deterioration of air quality".

Each of the recgulated air pollutants has the potential to create
nr exacerbate some form of adverse heaith efisct or te produce
environmental degradation when present in sufficiently high
concentration for prolonged pericds of time. The BAAQS speclfiy a
maximum allowable concentration for a given alr pollutant for one
or more averaging times to prevent harmful effects. Averaging
times wvary from one hour to cne year depending on the pollutant
and type of exposure necessary to cause adverse effecls. In the
casc of the short-term [(i.e., 1- to 24d-hour) AAQS, both national
and state standards allow a specifled nuwider of eXcecdances each

year.

The Hawali ARQS are in some cases considerably more stringent
than the comparable national AAQS. In particular, the Hawali
l-hour AAQS for carbon monoxide is four times more skhringent than
the comparable naticnal limit. The U.S. Environmental Protection
Agency  (EFA) 1s currently working on a plan to phase out the
natianal l-hour ozope standard in favor of Lhe new (and more

stringent; 8-hour standard.



The Hawaii ARQS for sulfur dioxide were relaxed in 1%B& 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. B
Supreme Court ruling was issued during February 2001, and as a
result, the new standards for particulate were implemented during
2005. To date, the Hawail Department of Health has not updated
the state particulate standards. In September 2001, Lhe state
vacatced the state 1-hour standard for ozone and an B-hour

standard was adopted.

4.0 EREGICOHAL AND ILOCAL CLIMATOLOGY

Regienal and local olimatology significantly affects the alr
gquality of a given locatlon. Wind, temperature, atmospheric
turbulence, mixing height and rainfall all influence alr quality.
Although the c¢limale of Hawail is relatively moderate throughout
mosl of the state, significant differences in Lhese parameters may
accur from ane location to another. Most differences in regional
and local climates within the strate are caused by Lthe mountainocus

ropography.

Hawaii lies well within the belt of northeasterly trade winds
generated by the semi-permanent Pacific high pressure cell to the
rorth and east. On Lhe island of ©Qahu, the Koclau and Walanac
Mountain Ranges are oriented almost perpendicular Lo the trade
winds, which accounts for much of the wvariation in the local
climatolagy of the island. The site of the proposed project 1s

located on the broad Ewa Plain leeward of the Koolau Mountains.



Wind frequency data for Honolulu Internaticnal Airport (HIA),
which is located about 10 miles to the sast of the project site,
are given in Table 2. These data can be expected to be reasocnably
representative cof the project area. Wind frequency for HIA show
that the annual prevailing wind direction for this area of Oahu is
east northeast. ©On an annual basis, 34.7 percent of the time the
wind is {rom this direction, and more than 70 percent of the time
the wind is in the northeast guadrant. Winds from the south are
infrequent occurring only a [ew days during the year and mostly 1n
winter in association with kona storms. Wind speeds average about
10 knots (12 mph) and mostly vary between about 5 and 15 knets (6
and 1} mph}.

Air pollution emissicons frowm metor vehicles, the formalLion of
photochemical smog and smoke plume rise all depend in part on air
Lemperature, Colder temperatures tend to result in  higher
emisslions ot contaminants trom automobiles but lower
concentrations of photochemical smog and ground-level concentra-
tions of air peollutien from elevated plumes. In Hawali, the
annual and daily variallion of temperature depend te a large degres
on elevation above sea level, distance inland and exposure to the
trade winds. Average Lemperatures at locations near sea level
generally are warmer than those at higher elevations. Areas
exposed to the trade winds tend Lo have the least temporature
variation, while inland and leeward areas often have the most.
The praject's near coastal, leeward leocation results 1n a
relatively moderate temperature profile compared to other
locations around Cahu and the state. Based on more than 50 years
of dara collected at the former nearby Fwa Plantation, average

annual daily minimum and maximum Lemperatures in the project area



are 65°F and 84°F, respecctively [1]. The exireme minimum tempera-

ture on record is 47°F, and the extreme maximum is 93°F.

Small scale, random motions in the atmosphere {turbulence) cause
air pollutants to he dispersed as a function of distance or time
from the peint of emission. Turbulence is caused by both mechan-—
ical and thermal forces 1in the atmosphere. It 1is oftentimes
measured and described in terms of Pasquill-Gifford stability
class. Stability class 1 is the most turbulent and class © the
least. Thus, air pollution dissipates the best during stability
class 1 conditions and the worst when stability class 6 prevalils.
In the Kapolei area, stability class 5 or 6 is generally the
highest stability class that occurs, developing during clear, calm
nighttime or early morning hours when temperature inverslons form
due to radiational cooling. Stablility classes 1 bthrough 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

breseze.

Mixing height is defined as the height above the surface through
which relatively wvigorous vertical mixing occurs. Low mixing
heights can result in high ground-level air pollution concentra-
Fions because contaminants emitted from or near the surface can
pecome trapped within the mixing layer. In Hawaii, minimum mixing
heights tend to be high becausc of mechanical mixing caused by the
trade winds and because of the temperature moderating effect of
the =surrounding ocean. Low mixing heights may someslimes ocour,
however, at inland locations and even at times aleng coastal areas
carly in the morning following a clear, cool, windless night.
Coastal areas alsn may experience low mixing levels during sea

broecze conditionzs when cooler occean air rushes in over warmer



land. Mixing heights in Hawaii Lypically are above 3000 feet
{1000 meters).

Rainfall can have a beneficial affect on the air quality of an
area in that it helps te 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 Ewa Plain is one
of the driest areas on Oahu due to its leeward and near sea level
location. BAverage annual rainfall amounts to about 21 inches but
may vary from about 10 inches during a dry yecar to more than 40
inches during a wet vyear [l1]. Most of the rainfall usually occurs
during the winter months. Monthly rainfall may vary from as

litcle as a trace to as much as 15 inches or more.

5.0 PRESENT AIR QUALITY

Present air gualily in the projeclL arca is mostly affected by alr
pollutants fram motor wvehicies, industrial sources, agricultural
operations and to a lesser extent by natural sources. Table 3

presents an air pollutant emission summary for the 1sland af Oahu

for calendar vyear 13933, The emission rates shown in the table
pertain to manmade emissions only, 1.e., emissions from natural
sources are not included. BAs suggested in the takle, much of the

particulate emissions on QOahu originate f(rom area sources, such as
the mineral products industry and agriculture. 3ulfur oxides arc
emitted almost exclusively by point sources, such as power plants
and refineries. Nitrogen oxides emissions cmanate predominantly
from industrial peint sources, although area sources {mostly motor
vehicle traffic) alse contribute a significant share. The

majorily of carbon monoxide emissions occur {rom area Sources
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fmotor wehicle traffic), while hydrocarbons are emitted mainly
from point sources. Based on previous emission inventories that
have been reported for Qahu, emissions of particulate and nitrogen
oxides may have increased during the past ten years, while
emissions of sulfur oxides, carbon monoxide and hydreocarbons

probably have declined.

The H-1 Freeway, which passes through the project area to the
north, is a major arterial roadway that prescntly carries moderate
to heavy levels of wvehicle traffic during peak traffic heours.
Emissions from motor vehicles using Lhis roadway, primarily
nitrogen oxides and carbon monoxide, will tend to be carried over

portions the project site by the prevailing winds.

Several sources of industrial air pollutien are located in the
Campbell Industrial Fark, which is located adjacent to the
project sile on the south at Barbers Point. Industries currcntly
operaling there include the Chevron and BHP refineries, [[-Power,
Kalaeloa Partners, Applied Enerqy Services, Hawalilan Cement and
others. Hawaiian Electric Company's Kahe Generating Station is
located a few miles to the northwest at Kahe Point. These
induslLries emit large amounts of sulfur dioxide, nitrogen aoxides,
particulate mattecr, carbon monoxide and other air pollutants.
Prevailing winds from the east or northeast will carry these

emissions away from the site most of the time,

Until recently, air pollution in Lhe project area originating
from agricultural sources could mainly be attributed vto sugar
cane opcraticons near the project site. Emissicons from both the

mill and the canefield operations in Lhe area have pow been

11



eliminated with the closure of the Oahu Sugar Company and much of
the former sugarcane lands are currently being used as
pastureland or for diversified agriculture. Long-range uses for

the land have not yet been determined.

Natural sources of air polilution emissions that alse could affect
the project area bul cannct be quantified very accurately include
the ocean (sea spray), plants (aerc-allergens), wind-blown dust,

and perhaps distant volcanoces on the island of Hawaii.

The State Department of Health operates a network of air quality
monitoring stations at various locations on QOahu. Each station,
however, typically does not monilor the full complement of air
quality parameters, Table 4 shows annual summaries of ailr
gquality measurements that were made ncarest to the praject area
for several of the regulated air pollutants for the period 2000
through 2004. These are the most recent dala that are currenily

available.

puring the 2000-2004 periocd, sulfur dioxide was monitored by the
State Department of Health at an air quality station located at
Kapolei. Concentrations monitored were consistently low compared
to the standards. Aannual second-highest 3-hour concentrations
{which are most relevant to the air guality standards) ranged
from 12 ta 19 pg/m?, while the annual second-highest 24-hour

concentrations ranged from 5 to 9 pg/m’. Annual average

concentrations were only about 1 to 2 pgfmg. There were no
exceedances of the state/national 3-hour or 24-hour AAQS for

sulfur dioxide during the 5S5-year periaod.

12



Particulate matter less than 10 micrens in diameter (PM-10} 1is
also measured at the Kapolei monitoring station. Annual second-
highest 24-hour BEM-10 concentrations ranged from 29 to 129 ng /m?
between 2000 and 2004, BAverage annual concentralicns ranged from
13 Lo 19 pg/m’. All wvalues reporked were within the state and
national AAQDS.

Carbon monoxide measurements were also made at the Kapelei
monitering staticen. The annual second-highest l-hour concentra-
tions ranged from 1.6 to 2.0 mg/m’. The annual second-highest 8-
hour concentrations ranged from 0.8 to 1.8 mg/m’. No exceedances
of the state or naticnal 1-hour or 8-hour ARQOS were reported.

Nitrogen dioxide is also monitored by the Department of Health at
the Kapeclel monitoring station. Annual average concentrations of
this pollutant ranged from 8 to 2 wg/m', safely inside the state
and naticonal ARAQS.

The pearest available azone measurements were obtained at Sand
Island (about 12 miles easL ol the project area). The sccond-
highest &-hour rconcentrations for the periocd 2002 through 2004
ranged hbelween 77 and 108 ug/m’, which is well inside the state
and federal standards. The 8-hour standard for ozone did not
oexist pricr to 2002, Prior to 2002, the now obsolete sLate 1-

hour standard was typically exceeded scveral times each year.
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Although not shown in the table, the nearest and most recent
measurements of ambient Jlead concentrations that have been
reported were made at the downtown Honolulu monitoring statian
between 1996 and 1997, Average guarterly concentrations were
near or below the detection limit, and no exceedances aof the
state AMS were recorded. Monitering for this parameter was

discontinued during 1887.

Rased onh the data and discussion presented abcove, 1t appears
likely that the SLate of Hawall AAQS for sulfur dioxide, nitrogen
dioxide, particulate matter, ozone and lead are currently being
met at the project site. While carbon monoxide measurements at
the Kapelel monitoring station suggest that concenLratlons are
within the state and national standards, local “hot spots” may

exist near traffic-congested Iintersections. The potential Tar

Lhis within the proiect area is examined later in this report.

6.0 SHORT-TERM IMPACTS OF FROJECT

Short-term direct and indirect impacts on air gquality could
petentially occur due to project constructicn. Far a project of
this nature, there are Lwo potential types of air pollution
emissions that could directly result in short-term alr guallty
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 f{rom slow-mowing construction
equipment traveling to and from the preoject site, from 3
temporary increase in lacal traflic caused by commuting
construction workers, and from the disruption of normal tratfic

Flow caused by lane closures of adjacent roadways.

14



Fugitive dust emissions may arise from the grading and dirt-moving
activities assoclated with site clearing and preparation work.
The emission rate for fugitive dust emissions from construction
aclLivities is difficult to estimate accurately. This 1s because
of its elusive nature of emission and because the potential tor
its generation varies greatly depending upen the type of soll at
the construction site, the amount and type of dirt-disturbing
activity taking place, thc moisture content of exposed soil in
work areas, and the wind speed. The EPA [2] has provided a rough
estimate for uncontrolled fugitive dust emissions from
constructian activity of 1.2 tons per acre per month under
conditions of "medlium" activity, modsrate =soil =sill content ([30%),
and precipitation/evaporation (P/E} index of 50. Uncentrol led
fugitive dust emissions at the project site would likely be
somewhere near that level, depending on the amount of rainfall
that occurs. Tn any case, State of Hawail 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 essencial.

Adeguate fugibive dust control can usually be accomplished by the
establishment of a frequent watering program ta keep bare-dirl
surfaces in constructiaon areas from becoming significant sources
af dust. In dust-prone or dust-sensitive arcas, 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 hecessary. Control regulations further
stipulate that open-bodied trucks bc covered at all times when in
motion 1f they are transporting materials that could be blown

away. Haul trucks tracking dirt onto paved streets [rom unpaved

15



areas is often a significant source of dust in construction areas.
Some means to alleviate this problem, such as read 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 dusL
emissions., Monitoring dust ak the project property line could be
considered tov gquantify and documenL the eftectiveness of dust

control measures.

On-site mobile and stationary construciion eguipment also will
emit air pollutanis 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 wviclared by short-term
construction equipment emissions. Carbon meonoxide cemissions from
diesel engines, on the other hand, are low &and should  be
relatively insignificant compared te vehicular emissions on nearby

roadways.

Project construction activitlies will also likely obstruct the
normal flow of traffic at times to such an extent that overall
vehicular emissions in the project arca will lemporarily increase,
The only means to alleviate this problem will be to attempt Lo
kecp reoadways open during peak traffic hours and to mave heavy

construction eguipment and workers to and from construction areas

during pericds of low traffic volume. Thus, most potential short-
term air quality impacts from preject ceonstruction can  be
mitigated.

16



7.0 LONG-TERM IMPACT3 OF PROJECT

After construction is completed, use of the propesed facilities
wiil result in increased mekeor vehicle traffic in the project
area, potentially causing long-term impacts on ambient air
quality. Motor wehicles with gasoline-powcred engines are
significant sources of carbon monoxide. They also emit nitrogen

oxides and other contaminaleas.

Foederal air peolluticon 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
phascd in since 1994. More recently, additional restrictions were
signed inte 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 cach year as mere and more older vehicles leave
the state's roadways. It is estimated that carbon monexide
emissions, for example, will go down by an average of about 30 to
40 percent per vehicle during the noxt 10 years due to Lhe

replacement of older vehicles with newer models.

To evaluate the potential long-term indirect ambient air guality
impact of increased roadway traffic assoclated with a project such
as this, computerized emission and atmospheric dispersion models
can be used to estimatc ambient carbon monoxide concentrations
along roadways leading Lo and from the project. Carbon meonoxide
is selected for modeling because it is koth the most stable and
the most abundant of the pollulants generated by motor wvehicles.

Furthermore, carbon menoxide alr pallutien is generally considered

17



to be a micrascale preoblem that can be addressed locally to some
extent, whereas nitrogen oxides alr pollution most often is a
regional issue that cannot be addressed by a single new develeop-

ment.

For this project, three scenarios were selected for the carbon
monoxide modeling study: (1) year 2006 with present conditions,
(2} year 2018 without the project, and (3} year 2018 with the
project. To begin the modeling study of the three scenarios,
critical recepkar areas 'in the vicinity of the project werc
identified for analysis. Generally speaking, roadway
interscctions are the primary concern because  of traffic
congestien and because of the increase in vehicular emissions
associated with traffic gqueuing. For this study, several of the
key intersections identified in the traffic study were also
selected f{or alr qualicy analysis. These included the following

intersections:

¢ Kapoleil Farkway at Kalaeloa Boulevard
+ Malakele Street at Kalacloa Boulevard
# Malakcle Street at Hanua Streel
s Kapolel Parkway at Hanua Sfrect

s COpakapaka Street at Hanua Street

The traffic impact report [or the project [4] describes the
projected fulurc traffic conditions and laneage configurations of
these intersecticns 1n detail. In perferming the air quality
impact analysis, it was assumed thal all recommended traffic

mitigation measures would ke lmplemented.
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The main objective of Lhe modeling study was to estimate maximum
l-hour average carbon monoxide concentrations for each ol the
Lhree scenarios studied. To evaluate the significance of the
eztimated concentrations, a comparison of the predicted values for
each scenario can be made. Comparison of the estimated values to
the naticnal and state AMAQS was also used toe provide ancther

measura of significance.

Maximum carbon monoxide concentrations typically coincide with
peak traffic periods. The traffic Aimpact assessment report
evaluated morning and afternoon peak traffic perieds. These sanme

pericds were evaluated in the alr guality impact assessment.

The EEA computer model MOBILEG [51 was used to calculate vehicular
carbon monoxide emissions for each year studied. One of the kcy
inputs to  MOBILEG is  wvehicle mix. Unless wery delailed
information is available, naticnal average values are typically
assumed, which is what was nsed for the present study. Gaszed on
naticnal average vehicle mix (igures, the present vehicle mix in
tne project area was estimated to be 40.%9% light-duty gasoline-
powered automobiles, 46.2% light-duty gasoline-powcred trucks and
vans, 3.6% heavy-duty dgascline-powsred wehicles, 0.2% light-duty
diesel-powered wehicles, 8.5% heavy-duly 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 gasocline-powered auremobiles and more light-duty gasoline-

powered itrucks and vans,

Ambient lemperatures of 59 and 68 degrees F were used for morning

and afternoon peak-hour emission computations, respectively.
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These are conservative assumptions since morning/afternoon ambient
temperatures will gecnerally be warmer than this, and emission
estimates given by MOBILEG generally have an inverse relationship

to the ambient temperature.

After computing wvehicular carbon monoxide emissions through the
use of MOBILEG, these data were then input to an atmospheric
dispersion model. EPA air gquality medeling guidelines [&}
current!ly 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

cstablished, CATLINEd ([B) may be used. Until a few years ago,
CALTNEA was used extensively in Hawaii to assess alr 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 1L was
thougnt the model has beccome outdaled. Studies have shown thal
CALINE4 may tond to over-predict maximum concentrations in some
situations. Theretore, CATLIQHC was used for the subject

analysis.

CAL3QHC was devecloped for the U.S5. EPA to simulate wvehicular
movemnent., vchicle gqueuing and atmospheric dispersion of vehicular
emissions near roadway interseclions. It is designed to predict
l-hour avorage pollutant concenkrations near raadway
intersections based on ilnput traffic and emission data,

roadway/receplor geomctry and meteorological condlitions.

Although CAL3QHC is intended primarily for use Iin assessing

altmoscheric dispersion near signalized roadway inkersections, it
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can also be used Lo evaluate unsignalized interscctions. 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 is
unsignalized, Malakeole Street at Hanua Street. For the future
without-project scenario, in accordance with the tratlic report,
this intersection was assumed to be signalized, but the
intersection of Opakapaka Street and Hanua Street was assumed to
he unsignalized. For the future with-project scenaric, all

intersections were agzumed to be controlled by tratfic signals.

Input peak-hour tratfic data were obtained from Lhe traffiec study

cited previously. This included wvehicle approach wvolumes,
saturation capacity eslimates, intersection laneage and signal
timings (where applicable). BAll emission factors thal were input

to CAL3IDHC ftor free—flow traffic on roadways were obtained from
MOBILE® based on assumed free-flow vehicle speeds corresponding to
the posted speed limits (2% to 35 mph depending on location).

Model roadways wore set up to reflect roadway geometry, physical
dimensions and opcrating characteristics. Concentrations
predicted by air quality models gensrally are not considered valid
within the rcadway-mixing zone. The roadway-mixing zone is
usually taken to include 3 meters on either side of the traveled
porticn of the roadway and the turbulent area within 10 meters of
d Cros3 street. Maodel receptor sites were thus located at the
sdges of the mixing zones near all intersections that were studied
for all threc scenarios, This implies that pedestrian sidewalks
eithar already exist or are assumed to exist in the future. All
receptor heights were placed at 1.B meters above ground to

simulate levols within the normal human breathing zone.
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Input meteorological conditions for this study were defined to
provide “worst-case" results. One of the key metearolegical
inputs is atmespherlic 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 mosl conservative stahility
categories that arc generally used for estimating worst-case
pollutant dispersion within suburban areas for these pericds. A
surface roughness length of 100 em 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

cvery 5 degreecs.

Existing background concentrations of carbon monoexide in  the
project vicinity are believed to be at low levels. Thus,
backqround contribullions of carbon monoxide from sources or
roadways not directly considered in the analysis were accounted
for by adding a background concentration of 1.0 ppmn to all
predicted concentrations for 2006. Although increascd traffic is
expected to occur within Lhe project area during the noxt several
years with or without the project, background carbon monoxide
concentrations may not change significantly since individual
cmissions from motor vehicles are forccast to decrease with time.
Hence, a background value of 1.0 ppm was assumed to persist for

the f[uture scenarics studied.
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Predicted Worst—-Case 1-Hour Concentrations

Takle 5 summarizes the final results of the modeling study in the
form o©of Lhe estimated worst-case 1l-hour morning and afternocon
ambient carbon monoxide concentrations. These results can be
compared directly to the state and the national ARQS. Estimated
worst—-case carbon monoxide concentrations are presented in  the
table for three scenarlios: year 2006 with existing traffic, vyear
2018 without the project and year 2018 with the project. The
locations of these estimated worst—case l-hour cencentrations all

occurred at or very near the indicated intersections,

2s indicated In the takle, the highest estimated l-hour concentra-
tion within the project wvicinity for the present (2006] case was
5.9 mg/m®. This was projected to occar during the morning peak
traffic hour near the intersection of Kapoleli Parkway and Kalaelaoa
Boulevard. Concentraticns al other lcocations and times studied
were 4.6 mg/m' or  lower. all predicted worst-case l-hour
concentrations for the 2006 scenario were within both the national
AAQS of 40 mg/m® and the state standard of 10 mg/m*.

In the yecar 2018 without the proposed project, the highest worst-
case l-hour concentration was again predicted to occur during the
morning at the intersection of Kapolei Parkway and Kalaeloa
Boulevard. A value of 7.6 mg/m’ was predicted to occur at this
location and time. Peak-hour worst-case wvalues at the cther
locabinons and times studied for the 2018 withoul project scenarioc
ranged betwsen 2.9 and 5.5 mg/m’. Compared to the existing case,
concentrations remained about the same except for an increase at

the intersection of Kapolel Parkway and Kalaeloa Boulevard. All
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projected worst-case concentrations for this scenario remained

within the state and national standards.

In the year 2018 with the proposed project, the predicted highest
worst—-case l-hour concentration continued to occur during the
morning at the intersection of Kapolei Parkway and Kalaeloa
Boulevard with a wvalue of 7.5 mg/m°, which is slightly lower
compared to the without project case. Orher concentrations for
this scenario ranged between 3.3 and 7.2 mg/m’. Although the
predicted ceoncentrations increased at most of the leocations
studied compared to the without project sccnarie, the values
remalned within the state and federal standards.

Predicted Worst-Case B-Hour Concentrations

Worst-case B-hour carbon monoxide concentrations were estimated by
multiplying the worst-case l-hour values hy a persistence factor
of U.b. This accounts for two factors: (1) traffic wvelumes
averaged owver elght hours are lower than peak 1-hour wvalues, and
(Z) metecrological cendltions are meore variable {and hence more
favorable {or dispersion}) aver an H-hour pericd than they are for
4 single hour. Based on meonitoring data, 1-hour Lo 8-hour persis-
tence factors f{or mast locations generally vary from 0.4 bte 0.8
with 0.6 peing the most typical. One study based on modeling [9]
concluded that l-hour to  8-hour persistence factors could
typically be expected to range from 0.4 to G.5, EPA guidelines
[10] roccommend using a value of 0.7 unless a locally derived
persistence  facror 1s awvailable. Recent monitoring data for
localions 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

24



location of the projeclL and the traflic patlern for the area, a
1-hour to B8-hour persistence factor of 0.5 will likely yield

reasonable estimates of worst-case 8-hour concentratlons.

The resulting estimated worst-case fH-hour concentrations are
indicated in Table €. For the 2006 scenario, the estimated worst-
case S-hour carbon moncxide concentrations for the three locations
studied ranged from 1.5 mg;‘m3 at the Malakole Street/Hanua Street
intersection to 3.0 mg/m’° at the Kapolei Parkway/Kalaeloa
Boulevard intersection. The estimated worst-case concentrations
for the existing case were within beoth the state standard of

5 mg/m’ and the national limit of 10 mg/m’.

For the YEAar 2018 without project sCcenario, worst-case
concentrations ranged between 1.5 and 3.8 mgfm3r with the highest
concentration occurring at Kapolei Parkway and Kalaeloa Boulevard.

all predicted concentrations were within the standards.,

rar the 2018 with project scenario, worst-case concentrations
increased at most localions compared to the without project case,
although the location with the highest wvalue, Kapolel Parkway at
Kalaeloa Boulevard remained unchanged. The worst-case
concentratians ranged from 2.4 to 3.8 mwg/m'. All predicted 8-hour
concentrations for this scenaric were within both the national and
the state AMRDS,
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Conservativeness of Estimates

The results of this study reflect several assumptions that were
macde concerning both traffic movemant and worst-case
metecrological conditions. One such assumption concerning worst-
case metecorological 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 valuas
given above. The 8-hour estimates are also conservative in thal
it is unlikely thal anyone would occupy the assumed receptor sites

(within 3 m of the rcoadways) for a period nf 8 hours.

8.0 IMPACTS CN PROJECT FROM CRAMPBELL INDUSTEIAL PARK

In addition to assessing the air gquallty impacts of the project on
the surrounding area, the reverse problem of impacts of air
pollution sources located in the surrounding area on the residents
of the preoiject 1s also of concern. For this project, the lssuc of
primary concern is rthe Campbell Industrial Park (CIP} located
adjacent to the project site on the south. Several large
industrial sources of air pellution are located at CIP including
Applied Fnergy Systems {(AES) Genersting Station, Kalaeloa Partners
Cogeneration Plant, the Chevron and BHP Refineries, H-Power and
Hawaiian Cement. UDuring the past few yecars, several incidents of
acute air pollution levels have occurred in areas wilhin and
adjacent to CIP, some of these incidents have been caused by
upset conditions at Lhe BHP and Chevron Refineries, while Lhe

source or solurces of other incidents have never been identified.
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As indicated in Section 4, the prevailing winds are in the
northeast quadrant, which will carry emissions from CIP away from
the project site more than 70 percent of the time. Winds from the
south, which could carry emissions toward the site, occur less
than about &5 pecrcent of the Cime, While estimating specific air
pollution levels at the project site is beyond the scope of the
present study, it is unlikely that concentrations exceed air
quality standards during normal operations. Emissions during
normal operations are regulated by the Hawaii Department of
Health, and industry operators are required te demonstrate
compliance with state and national air guality standards. Perhaps
the greatest concern is the colincidence of industry malfunctions
in cenjunction with southerly-wind periods. Even 1if industry
operators are very diligent in operating and maintaining their
facilities, ocecasional malfunctions that result in air pollution

incidents in nearby areas are probably unavoidable.

Aftcr several incidents over the past few years, Lhe Department of
Health has increased scrutiny of industries at ClP.  Also, a task
force mandated by Lhe state legislature was formed to investigate
recent air pollution incidents and to reduce fulture occurrences,
In respense to plant malfunctions that have caused the excessive
release of alr contaminants, several indusiries have begun

modernization programs which are intended to improve operations.

9.0 CONCLUSIONS AND RECOMMEMNDATIONS
The major potential short-term air quality impact <¢f the project

will cccur from the emissicn of fugitive dust during construction.

Uncontrolled fugitive dust emissions from construction activities
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are estimated to amount to about 1.2 tons per acre per month,
depending on rainfall. To centrol dust, active work arcas and any
temporary unpaved work roads should be walered 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 conLain fugitive dust emissions. Wind erosion of inactive
areas of the site that have been disturbed could ke controlled by
mulching or by the usec of chemical soll stabilizers. Dirt-hauling
trucks should be covered when traveling on roadways Lo prevent
windage. A routine road cleaning and/or tire washing program will
also help to reduce [fugitive dust emissions that may acour as a
result of trucks tracking dirt onto paved roadways in the project
Area. Paving of parking areas and cstablishment of landscaping
early in the construction schedule will alse help te conftrol dust.
Monitoring dust al the project boundary during the period of
construction could ke considered as a means to evaluate the
effectiveness of the project dust control program and to adjust

Lhe program if necessary.

During construction phases, emissiong From engine exhausts
(primarily consisting of carbon menoxide and nitrogen oxides) will
also occur Pboth from on-site construction eqguipment and from
vehlcles uscd by construction workers and from trucks traveling to
and from Lhe project. Increased vehicular emissions due ta
disruption of traffic by construction equipment and/cr commiting
construction workers can be alleviated by moving oquipment and

personnel to the site during off-peak tratffic hours.

After construction of the propoged project is completed and it is
fully occcupied, carbon monoxide concentrations in the project

area will likely increase due to emissionsg from project-related
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motor wvehiecle traffic, but worst-gase concentrations sheould
remain within both the gtate and the national ambient air guality
standards. Implementing any air quality mitigation measures for
long-term traffic-related impacts 1s prebably unnecessary and
unwarranted.

Due to the relatively close proximity of industries located ar
CIP, occasional impacts on the project from emissions emanating
from these facilities will probably be unavoidable. Such impacts
may occur in conjunction with the colncidental occurrence of
industry malfunctions and southerly winds, both of which are
relabively infrequent events, Increased  scrutiny by the
Department of Health, a special task force mandated by the state
legislature to assess and monitor emissions in the area, and the
upgrade of some of the industries locared at CIP, such as Chevron,

should help te miligate {uture impacts on areas adjacent to CIP.
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Table 1

SUMMARY OF STATE OF HAWAIL AND HNATIONAL

AMBTIENT ATR QUALITY STANDARDS

: P Maximom Allowabla Concentration
Pollutant Units A""’;ff:“g -
ComT Haticnal Hational State
Brimary Secondary of Hawaii
Particulate Matter g/’ Annual 56° u0° 50
(<10 microns) 24 Hours 150" 150% 1507
Particulate Matter wg/m* Annual 15% 15" -
(£2.5 microns) 21 Hours 65 65" -
Suilfur Lioxide pg/m’ annual £9 - ]
24 Hours 3657 - 3657
3 Hours - 13007 13cy
Mitrogaen Dicoxide pg At hnnual 1co 100 ELY
Carhon Monoxide mg/m?* 8 Haurs Lo - 8-
1 fer 440° - o”
Dzone ng/m’ & Hours 157 157 1577
1 Hour 235" 235! -
Twzad pg/lm' Calendar 1.% Pk 1.5
Quarter
dydrogen Sulfide pg!m3 1 Hour - - ant
aThree—year areraqe of apnnal Arithaowcic mean.

7]
99k gorcontile valye averaged sver rhree years.

L=
Har te be cxceeded more Lhan anen

PO yralr.

Yith percentile wvalue averaged owst thieo years.

E
Thres yeat Averags of foceron-highest dalily B-hour maximom.

Glendard is artawncd whon the expected numper oI epcoodances is

iess bhan wr eqgual to 1.




Takle 2

ANNUAL WIND FREQUENCY FOR HONOLULU INTERNATIONAL AIRPORT (%)

_Hin@ Wind Speed {(knots) Total
Pirection a-3 4-6 7-10 11-16 17-21 | 22-27 { 28-33 | 34-40 =40
H 9.5 2.5 1.3 4.5 G.0 0.0 .0 0.0 .0 1.8
NHE 0.3 1.2 1.6 1.5 G.2 0.0 0.0 0.0 a.0 1.7
NE a.3 2.1 6.1 11.0 3.2 0.3 0.0 .4 0.0 23.0
EHE 6.2 2.5 10.% 16.6 4.1 0.2 0.0 0.0 0.0 3a.7
B 0.1 1.0 2.5 2.8 0.5 .Q 0.o n.a n.a 7.0
ESE 0.4 0.3 O.4 0.3 0.0 n.o 0.0 n.a 0.0 1.1
EE 0.0 0.3 2.4 1.0 0.1 0.0 0.0 o.o 0.0 2.2
S5E 0.1 0.4 1.2 0.7 a.1 0.0 .0 0.0 0.0 2.4
3 0.1 =] 1.4 0.6 0.1 a.o 0.9 0.0 Do 2.7
SEW 0.0 .3 0.8 a.3 o.0 0.0 0.0 0.0 0.0 1.%
5 0.0 0.2 0.8 0.4 D.0 G.0Q g.0 a0 0.0 1.5
WSW 0.0 0.3 0.5 £.4 D.u n.a 0.0 0.0 a.0 1.2
W 0.1 0.5 n.2 0.0 0.0 0.0 0.0 0.0 0.0 1.1
WHW g.2 1.4 0.3 0.1 0.0 0.0 g.n 0.0 2.0
NW .4 2.3 0.8 0.1 0.6 o.0 0.9 .a a.0 3.8
NNW 0.5 2.3 0.8 0.2 o.n 0.0 0.0 6.0 .0 3.6
Calm 2.5 2.5
Toral s.a | 18.3 | 306 § 365 | 8.5 | a7 | [ co 0.0 |100.0
Jource: Climatagraphy of the United States Mo, 90 (1965-1374), Airport Climatologicalz
Summary, lonolulu Intermational Airpoct, liepslualu, Hawaii, W.5. Department of
Cormeroe, Mational Climalic Center, Asheville, NC, August 149776,




Table 3

AIR POLLUTICN EMISSIONS INVERTORY FOR
ISLANT CF OAHU, 1993

Air Pollutant ~ IPoint Sources Area Sources Total
{tons/year) - anafyeart (tons/year)
Particulate FhoH91 49,374 75, 2E5
Sulfur Oxides 33,230 nil 39,230
Mitrogen Oxides G2, 4530 31,141 123,577
Carkon Moncoxide 29,757 121,302 150, 554
Hydrocarbons 4,1&d 127 4,hE1
Source: Final Repor:t, “Review, Revise and Updato of Lhe Hawail Fmissions
ITnvenlory Zysioms lor bhe Sktate of Hawail”, prepared for Hawaiil

LCepartment of Health by J.L. Shoemaker & Associates, Inc.,
1996




Table 4§

ANNUAL SUMMARIES OF AIR QUALITY MEASUREMENTS FOR
MOHITORING STATIONT MEAREST FAFOLEI HARRBORSIDE CENTER FROJECT

Sult;ur Dioxida { Fapoledi
3 lour Awveraging Period:
Ne. of Samples o —-»---2505 - “FH_E_;i-]..- 24210 2461 2504
Highest Concentration (pg/m') 23 24 47 26 11
2™ Highest Concentration tugsm’; 13 Lz 14 13 12
Mo, of State AAQS Enceedances N T 0 o 0 0 0 o
29=Hour Averaginyg Period:
Ho. of Samples k2 REL] 344 ELY L1 T
Highest Concentraticn i(pg/m’} 3 7 g 3y -
z jlighest Concentraticn pg/m’) 5 & H e 8
No . of State AM)S Excerdances 0 ] £} Q a
Annual Average Concentralion ijtg/a’) 1 2 2 ! 1
Particulate (FM-14} / Fapolei
24 -ligur Averaging Feariod:
Ma. of Sarples RE11 352 a5y 343 338
Yighest Concentration {pgém’) 148 141 55 12 53
2 Highest Concentration (Mg/m’l 121 104 35 29 11
Mo. of SLale AA05 Exceedances a2 0 3] a a
Anmnal Average Concontraticn \'j.lq."m'l 17 13 16 14 13
Carbon Monoxide / Kapolsi
L~Houy Averaging Feriod:
Ho. of Sampgles 4555 B37TT 4354 2559 8507
Highast Concontration fmg/m’) 2.5 2.3 2.2 2.2 2.4
2™ Highes! Concentration {mgfim') 1.6 1.4 2.4 L.6 1.7
Ha. af Stdle A3AQF Erceedatces 0 0 L a o
9-Heour Averaging feriod:
Na. at Samples 1076 1077 1044 nfa n/a
Higheat DerzenTratien (mq/r's L.o 1.8 1.8 .4 1.0
2™ Nighest Concentratian fmg/mh n.g .2 1.8 0.8 1.0
N, of ftate AADT Fxceedances il a il 0 |4
Hitrogen Dioxide / Kapolai
hrnual Average Soncentration [;.I.g,.’.m"] I g B 3 E 9
Szona f Sand Island
E Honr Averaying Poriod:
Mo, nf Samples - - go4% 244l A474
Lighess Concentrarion {mg/m’) - g% Ty L1
27 Highest Cancentrition [mg/m'y - - as 717 108
Mo, af State RAQS Fxceedanzen - - 3 1] f
Sourcer Srtate Of Hawaili Depdrtnment of Health, “anoual Suwaaries,

Hawail Air Juality Data,

znon - 20714%




Table 5

ESTIMATED WORST-CASE 1-HOUR CARBON MONOXIDE CONCENTRATIONS
ALONG ROADWAYS WEAR KAPOLEI HARBORSIDE CENTER PROJECT

{(milligrams per cubic meter)

Year/Scenaris’
Roadway 2006!Present 2018{?1Lh0ut_Prqjéct. 2018/With prjec;a
Intersection s - e I ::T'l' j —
M M- . AM o FM- AM T PM
Kapoiel Farkway act 5.9 4.5 7.6 5.5 1.5 5.8
Kalaeloa 31wvd.
Malakole StLrect at 4.7 1.7 3.1 3.4 6.0 4,4
Kalaslaoa Blwvd
Malakale Shtreet at 3.0 1.8 3.0"° 2.3k 4.H 3.7
Ilania Street
Kapolel Parkway at _ _ 5 4.6 7.2 5.4
Hanua Strest
Opakapakxa sStroet al _ 3.7 2.4 5.6 3.3
Hanua Sireet

Hawail State RAQS:
Mational ARQS:

10
10

Aassumes reoadway improvements recommended in traffic study

PAssumes traffic signal installed




