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TEFPARTMENT OF GENERAL PLANNING. .

CITY AND COURNTY OF HOMNMOLIILL

BEC SQUTH KING STREET
HONOLULU, HAWAL 26873

ENALL A, CLEGSE
CHGF PLAMNNING OFFICER

13 s GEMNE CONMNELL
DEPUTY CHIEF PLAMNING OFFIZER

EK/DGP 88/8-1

Bpril 11, 1uas

Honcrable Marvin . #iura, Interim Director
Dffice of Environmental Quality Control
State of Hawaii

46% South ¥ing Street, Room 104

Honelulu, Hawali %6813

Dear Dr. Miura:
Final Environmental Impact Statement (FEIZ)

Kapolel Knolls Development - The Lusk Company
Tax Map Kev 9-1.-16: Dor. 4

We are notifying you of our acceptance of the ahove as an
adequate fulfillment of Chapter 343, HRS, and the i8S Rules.

The following unresolived issues are to be addregeed prior
to the subsequent zoning process:

L. Approval of a State Land Use District Boundary
mmendment to redesignate the project site from the
existing Byriculiural District to an Urban District.

Z. Bn on-site water master plan for the development
approved by the Board of Water Supply. The applicant
will coordinate the use or provision of off-site water
facilities for the proposed development.

3. Highway improvement plans and programs as required by
the City Department of Transportation Services and the
State Department of Transportation.

4. A sewer master plan for on- and off-site syasten
improvements approved by the Department of Publie
Works.

5. A drainage plan approved by the Department of Public
Works.



Honorable Marvin T. Miura, interim Director
Office of Environmental Quality Control
Page 2

April L1, Lugs

. A park and regreation plan approved by the Department

of Parks and Recreatrion.

These issues are discoussed ln the attached Acceptance
Report. 1If there are any questions, please contact Keith
BFurahashl of my gtaff at 527-6051.

Sincerely,
, 7 et P
;’{W&f M#zga»g% . Cé ‘?j

DONALD A. CLEGE
Chief Planning Officer

Artach.

et My, Fred Rodriguez, Environnmental Communications. Inc.
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1. SUMMARY

CHAPTER 343, HRS

FINAL ENVIRONMENTAL IMPACT STATEMENT ‘

Type of Action:
Project Name:

Project Description:

Project Location:

: Tax. Map Key:
- Areas
- Existing Use:

. .Landowner:

Classification:

Applicant

Kapolei Knolls

The proposed project involves the construction

of approximately 500 single~family residential

. units and all appurtenant infrastructure on

about 79.5 acres. These "market housing” units

are expected to provide for the demands of the

proposed Kapolei Town Center.

Makai of the Makakilo Community between the
H-1 Freeway and Farrington Highway, 1150 to
4550 feet, east of Makakilo Drive at Honouliuli,

... Ewa, Oahu.
- 9=1=16: Por.- 4

.79.5 Acres -

Sugar cane and brush lands

The Estate of James Campbell

Urban and Agricultural
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Development Plan
Land Use Map:

Development Plan
Public Facilities:

Zoning:
Applicant:

Agent:

" Accepting “Authority: -

LRV A

“Contact Person:

Agriculture

Farrington Highway Widening
AG-]l Restricted Agricultural
The Lusk Company
Community Planning, Inc.

Department of General Planning
City and County of Honolulu

- Environmental Communications, Inc.

Attention: F. J. Rodriguez
P. O. Box 536
Honolulu, Hawaii 96809

' Phone: 521-8391

Summary:

The proposed project involves the construction
of approximately 500 single-family residential
units and all appurtenant infrastructure on
about 79.5 acres. These "market housing"
units are expected to provide for the demands
of the newly proposed Kapolei Town Center.

- The 1,100 square foot units, ‘including garages,

will be sited on 5,000 square foot minimum resi-
dential ' lots. Typical units which will consist of
3 bedrooms and 2 baths or 4 bedrooms and 2 1/2
baths will be sold at average sale prices of
$160,000, 1987 market value.
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The project site currently consists of sugar
cane lands with relatively flat topography,
Agricultural use of the site has rendered it
relativély clear of heavy vegetation and
topographic variations. The proposed use

will involve site clearing and grading, however,
ne major topographic changes are expected.

The project will affect the air and noise
environment as well as increase the demand for:
traffic, drainage, water, and other utilities;
however, these changes are typical of develop-
ments of this nature,

Long-term impacts, beneficial and adverse,
result from the implementation and operation of
the proposed project. No geological, soils or
climatic impacts are expected to occur as a
result of the proposed project. Topographic
alterations should be limited to grading and
infrastructure requirements. Hydrological
impacts should also be limited to increased
demand on existing drainage systems and
additional offsite surface runoff,

Flora and fauna are not expected to be
significantly impacted although some may be
displaced during the construction period.
Agricultural use of the site makes the
Presence of any rare or endangered species

of fauna or wildlife unlikely. This use has
also significantly disturbed the topography,
therefore, no archaeological features are likely

to be found on-site.
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No significant environmental impacts are expec-
ted to occur as a result of the proposed project.
Mitigation measures for any minor impacts will

be utilized wherever practicable.
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PURPOSE

This Environmental Impact Statement is prepared pursuan't to Chapter
343, Hawaii Revised Statutes and in accordance with the rules and
regulations of the Office of Environmental Quality Control. It has
been determined that an environmental impact statement is required
pursuant to Chapter 200, Title 11, Administrative Rules, Subchapter
5(b).

The inital action required for this project involves a Development Plan
amendment from Agriculture to Residential use. The document will be
reviewed by the City and County Department of General Planning.

The purpose of the environmental impact statement is to provide

information to public officials and members of the community on the

nature of the subject action; to assess existing environmental conditions

of the property and surrounding areas; to evaluate potential impacts

that may result from development of the project and to propose mitigating
measures for those impacts; and to consider alternatives to the proposed

action.

II-1
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HI. PROJECT DESCRIPTION AND STATEMENT OF OBJECTIVES

A. Location of the Proposed E;roject

The proposed Kapolei Knolls project is located on the southwest
side of the Island of Oahu, approximately 22 miles -west of the
primary urban center of Honolulu. The site is located near the
center of the Ewa Plain, north of Naval Air Station, Barbers Point
(NAS BP) and south of the Makakilo residential community between °
Interstate Highway H-1 and Farrington Highway. The site is
identified as TMK: 9-1-16: Por. 4 and consists of approximately
79.5 acres (Figures 1 & 2). |

B. Existing Uses

The majority of the project site currently consists of sugar cane
lands which are scheduled to be harvested in March 1988. The
proposed Kapolei '1_‘0w;i Center and Kapolei Village are located
adjacent to the Kap"olei Knolls site and similarly consist of lands
leased to the Oahu Sugé.r Company.

C. Project Description

Kapolei Knolls cons1sts of 79.5 acres that is currently owned by the
Campbell Estate and is included in their State Land Use Commissmn
petition to amend the Agncultural District designation to- Urban.
The subject project is part of the total Res1den1:lal component of the,
Campbell Estate's petition and the schedule for development is well

' within the owners planned schedule. Lusk Company has received
penmssion from the Campbell Estate to process the Development Plan
Amendment for this 79.5 acre parcel so as not miss the opportunity
to amend the DP Land Use Map in the current processing year. It
is the applicant's intent to acquire the parcel for residential _
development from the Campbell Estate when the total 890 acres

III-1
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receive Urban amendment approval. If the Kapolei Town Center
petition is denied, the Lusk Company is prepared to prepare and
file its petition to seek Urban designation for the 79.5 acre parcel
and proceed with the residential development.

Kapolei Knolls will prdvide for the construction of approximately
500 single~family residential units, appurtenant infrastructure, and
a recreational park. These "market housing"” units will provide a

portion of the housing for the newly proposed Kapolei Town Center. -

A proposed commercial complex located southwest of the prOJect
area should provide convenient service facilities.

The residential units, including garages, will consist of approxi-
mately 1,100 square feet and will be sited on 5,000 square foot
minimum residential lots. Typical units will consist of 3 bedrooms
and 2 baths or 4 bedrooms and 2 1/2 baths will be sold at average

" sale prices of $160,000, 1987 market value.

Statemeﬁt of Objectives

The applicant is seeidng to provide more homes for the State's
growing population (particularly in the Secondary Urban Center)
by development of Campbell Estate land in Ewa, adjacent to the
proposed Kapolei Town Center and Kapolei Village communities,
The applicant is desirous of sétiéfying the need to provide
affordable housing in negotia:.ﬁoﬁ,'.with the Department of Housing .
and Community Development, as well as to meet the demands for
"market housing" in this area. | e

: Projéct Phasing "and Costs :

The proposed project is expected to be completed in one continuous ;

phase’ .by 1995, Construction, however, will be sub]ect to ma.rlcet
considerations. The total cost of the project is approximately
$72,000,000 (1987 Dollars). The proposed project will not involve

the use of County funds.

III-4
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Iv. ALTERNATIVES CONSIDERED

Proposed Use

This alternative would result in implementation of the proposed
project and would represent accessory development to the proposed
Kapolei Village and Kapolei Town Center. This project is planned
to be a complimentary residential development at Kapolei.

Alternative Residential Uses

Alternative residential uses, which would consist of higher density
residential uses, have not been seriously considered since such
uses would constitute higher intensities and would not be in
keeping with the character of the surrounding community.

No Action

A "no action" alternative would result in preservation of existing
conditions for the Kapolei Knolls project site. 'fhe undeveloped
site would most likely continue to be used for sugarcane cultivation
for the near future. However, as surrounding development occurs
as part of the Secondary Urban Center, agriculture activities would
probably be eliminated.

Advantages of the "no action" alternatives are few. These

advantages include: no further expenditures of resources required
by public and private agencies; continued sugarcane cultivation of
the site; and no adverse impacts on the project site generated by

development.

The primary disadvantage of this non-project alternative would be
the absence of planned residential community with opportunities to
suit mixed income families. Additionally, losses resulting from this
alternative would include lost housing and employment opportunities,

as well as lost tax revenues for City and State governments.

Iv-1
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V.

THE AFFECTED ENVIRONMENT

A. Geographical Characteristics

1,

Topograp hz

The project site is located on relativel'y flat lands with

elevations ranging from approx:mately 100 feet above mean sea
level on the‘ makai side to 250 feet above mean sea level on'the
mauka side. Makalapa Dramageway traverses the middle of the-r
property from H-1 to Farrmgton nghway -

. Soils

. "The predominant soil types found w1th1n the project site are

the Mahana and Molokal silty clay loam, Ewa silty clay loam

'and stony silty clay, Lua.lualex stony clay, and stony steep
' lands. In genera.l. most of - the clays could be classified as
' 'having low to modera.te expansion characteristics. The ALISH -

designates the site as Prime and Other Important Agricultural

‘Lands,. whﬂe -the Land Study Bureau Detailed Land Classifica~-

tion Map designates the site with A and B ratings for the level
areas and an E rating for the mauka gulch area. -

B lHydrologicaI Characteristics

i.

Surface Water and Drainag_e_'._

One small natural arainageway, originating from yyithin the
Makalapa Gulch, mauka of the project site, crosses the H~1
Freeway in underground culverts and traverses the project
site (Figure 3) .I This gulch area is approximately 198 acres _
and generates about 830 cfs of storm runoff based on the City
and County of Honolulu Peak Flow Curve for the Ewa area.



T
4 .

e, N
Soid nr.d'.o

e |
shav .’
G

o~
<

'J/- |‘""

- A e 3 .
= o,
H - Y 2 ‘. i o.- )
: 3 Pl L
R : LU AL
. 3l E . ’
. . . i, *.
-5t L o K
a2, L TIAL (LAY § )
. . L TN} L H :
' LS L .
., i S
2 ; H s
. . i :
L i P
. “ 3 H X
L : !
. 3 : :
. * :
.

FIGURE 3
"

~ RUNOFF AREA MAP

V-2




i
9

RN

; ‘
—

)

R B

C3 L3 03 €9 ¢

() ) U0

) Ca

L.}

[
el

'20

4,

Within the project site, runoff from about 69 acres flows to
Makalapa Drainageway contributing approximately 180 cfs to

- the peak flow at Farrington Highway of 1010 cfs. During

storms, the peak storm runoff crosses in an underground box
culvert as well as over Farrington Highway to flow in makai
streams and plantation ditches. ' Moderate storms often produce
runoff which exceeds the conveyance capacities of these small

- streams, resulting in flooding of the sugar cane lands in the

adjacent overbanks.

Approximately 8 acres of the project site is tributary to the

Makakilo Dra:nageway' Ioca.ted along the western boundary.

Eventual disposal of storm water is accomplished primarily
‘through surcharging of the coral pit located just within the

Barbers Point Naval Air Station's northern boundary. No

' outlet to the ocean ‘-e'xists‘and floodwaters that cannot be

contained within the coral pit flow to the ocean across the

naval air station.

Flood Plain Management

"The project site is within Zone .D of the National Flood

Insurance Program’ Flood Insurance Rate Map, an area in
which flood hazards are undetermined.

Wetlands Protection:

"The project site is not within a Federa]l'y designated wetland

area.

Coastal ‘Zone Management

. The project site is not designa.ted as a Coastal Zone Special

Management Area.

V=3



Biological Characteristics

A biological analys1s. conducted by Char & Associates, was

prepared for inclusion in the Kapolei Village Environmental Impact

1.

_ Statement of November 1987, by the R.M. Towill Corporation. This
. study provided a summary. of fmdmgs which have been provided
. below as being representative of the Kapolei Knolls site.

Flora

Canefields cover most of the project area. Weedy species
which are found associated with these cultivated fields include

nutgrass (Cyperus rotundus), swollen fingergrass (Chloris

.inflata), red pualele (Emilia fosbergii), sowthistle (Sonchus
oleraceus), and hairy spurge (Euphorbia hirta). Locally

. common along the margins of the fields are two vines, wild

bitter melon (Momordica charantia var. pavel) and little bell

(Ipomoea triloba).

Drainage areas support a dense growth of California grass
(Brachiaria mutica), two Panicum spec:es. and Natal redtop

(Phynchelytrum repens). Scattered clumps of castor bean

(Ricinus cummunis) and koa haole (Leucaena leucocephala)

. shrubs are also frequently encountered. .

The spiny fruited puncture vine (Tribulus terrestris) is locally

abundant on some of the canehaul roads.

Roadside vegetation occurring within the area is composed

mostly of a mixture of grass, small shrub, and herbaceous
species. The most abundant element in this vegetation

type is buffelgrass (Cenchrus ciliaris). Also abundant is

pitted beardgrass (Andropogon pertusus). Other grasses

occasionally found here include Bermuda grass (Panicum

maximum), and sourgrass (Tricachne insularis). Among the

Vels
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small shrubs and weedy annual species, the following are
frequently encountered: spiny amaranth {(Amaranthus

spinosus) , several weedy Euphorbia species, golden
crown-beard (Verbesina encelioides),.coat buttons (Tridax

procumbens), partridge pea (Cassia lechenaultiana), indigo
(Indiogofera suffruticosa), 'uhaloa (Waltheria indica var.
americana), and ‘'ilima (sida fallax).

Kiawe - koa haole thicket vegetation consists of very scattered
kiawe trees (Prosopis pallida) with a rather dense cover of koa
hablé shrubs (Leucaena leucocephala) filling in the matrix
between the trees. Buiffelgrass (Censhrus ciliaris) forms a
more or less dense ground cover. A number of sisal plants
(Agave sisalana) are found in this vegetation type. Sisal was
grown on the Ewa Plains from 1893 to the 1920's to provide

material for sisal or marine rope and sisal twine.

Fauna

Cver the three types of vegetation, a total of ten bird species
was recorded. Due to the highly disturbed nature of the
‘vegetation, all but one of the bird species observed were
introduced {or foreign) ones. The sole native species, the
Pacific Golden Plover (Pluvialis dominica), is a wide ranging
migratory species. The nine introduced species were the

- Cattle Egret (Bulbulcus ibis), Spotted Dove (Streptopelia

chinensis), Zebra Dove (Geopelia striata), Black-rumped
Waxbill -(Estrilda troglodytes), Chestnut Mannikin (Lonchura
malacca), Northern Cardinal (Cardinalis cardinalis), Red
Avadavat (Amandava amandava), Red-vented Bulbil
(Pycnonotus cafer), and Common Myna (Acridotheres tristis).

No mammals were actually observed on the site, but tracks of
the Indian Mongoose (Herpestes auropunctatus) were found
along the edge of the canefields.




A number of other bird and mammal species are also likely to

use the study site, or at least pass through on occasion. The

Mockingbird (Mimus polyglottos), reported from the Barbers
Point Deep-Draft Harbor site (M&E Pacific, 1978) and Campbell
Industrial Park (Belt, Collins & Associates, 1980), can be
expected to utilize the study area to some degree. Four other

bird species which are common in the thickets in adjacent
parcels are the Red-crested Cardinal (Paroaria coronata),

House- Finch (Carpodacus maxicanus), House Sparrow (Passer

" domesticus), and the Japanese White-eye (Zosterops japonica),

Another bird, the Nutmeg Mannikin (Lonchura punctulata}, is

commonly seen in adjacent areas feeding in overgrown grassy
areas and can be expected to utilize the study site.

Other mammal speciea which are likely to be found on the
study site but were not observed during this survey include
the Roof Rat (Rattus rattus), the Norway Rat (Rattus
norvegicus), the Polynesian Rat (Rattus exulans), the House
Mouse (Mus musculus), and possibly, also feral dogs (Canis
familiaris) and feral cats (Felis catus). -

No terrestrial reptiles or amphibians were noted during the
study. The Hawaiian Islands do not have any native
amphibians or terrestrial reptiles. It is likely, however, that
introduced gecko and skink species, such as the Mourning

- Gecko (Lepidodactylus lugubris), occur on the project site in

" those areas with shrubs and trees.

D. Historical and Archaeological Characteristics

A preliminary archaeological reconnaissance survey of the petition
area was conducted during November 1986 (Paul H. Rosendahl,
Ph.D., Inc., November 1986). A tenative evaluation of the archaeo~

- logical significance of sites identified within the petition area indicates
that all are of minimal research, cultural, or interpretive significance,
primarily because they all appear to be less than 50 years old.
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The project site has been under active sugarcane cultivation for a

number of years. No archaeoclogical sites are known to exist within

the project area and previous cultivation of the site makes any
findings unlikely. Fort Barrette (Kapolei Park), located 1/2 mile
southwest of the property is the closest known historic site. The
Oahu Railroad Company and Land Company right~of-way, located
southeast of the project site, is listed on the National Register of
Historic Places.

Existing Road Network and Traffic Conditions

A Traffic Impact study was conducted for the Kapolei Knolls project
by Parsons Brinkerhoff Quade and Douglas, Inc. and is attached
as Appendix A. The study summary . for existing conditions is

presented below.

1.

Roadway Systems

Farrington Highway, a two-lane rural highway which has a

20~foot wide pavement structure, forms the southern boundary

. of the project site, - Farrington Highway connects to Waipahu

approximately four miles to the east and ties to a four-lane

. Farrington Highway at the Palailai Interchange with the H-1

Freeway, approximately one and one-half miles to the west.

. Barbers Point Access Road (also referred to as Fort Barrette

Road) is located to the southwest of the project site and

serves the main gate of the Barbers Point Naval Air Station
(NAS). This two-lane highway is wider near the signalized
Farrington Highway intersection. North of this intersection,

- the road continues up to Makakilo as the. six-lane Makakilo

Drive, crossing over the H-1 Freeway at Makakilo Interchange.
Makakilo Interchange provides ramp connections toward
Honolulu to/from the north and south while connections to or
from Waianae are made via Farrington Highway and Palailai
Interchange, located one mile to the west.
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Traffic ‘Conditiens

The description of existing traffic conditions is based on

traffic counts taken by the State Highways Division. In the
vicinity of the project site, Farrington Highway operates below
capacity during peak periods. During the afternoon peak hour,
the two-way volume on Farrington Highway is approximately
thirty five percent of the highway's capacity. The existing
two-way peak hour volumes on Farrington Highway adjacent

to the project site are approximately 460 vehicles; per hour
(vph) during the morning (AM) and 540 vph during the

afternoon (PM) pea.k hours.

The traffic on Makakilo Drive displays typical residential
patterns with high directional splits reflecting home~-to-work
and work-to~home commuting. The existing two-way peak
hour traffic volumes on Makakilo Drive near the H-1 overpass
are approximately 1,300 vph during the morning and afternoon

peak periods.

The H-1 Freeway in the vicinity of the proposed project is
presently being upgraded from a four-lane freeway to a
six-lane freeway. Makakilo traffic from the north enters the
freeway via a single lane loop ramp; traffic from the south _
enters alongside in a separate lane on the right, The ramps
presently handle a peak volume of 830 vph-in the morning

' peak hour during which time the Honolulu-bound freeway
- volume is approximately 1,300 vph before the ramp.

Traffic from the freeway using the Makakilo Interchange
westbound off-ramp to Makakilo and Barbers Point NAS is
controlled by a stop sign at Makakilo Drive. Analysis of this
unsignalized T-intersection indicates that the theoretical

~ capacity for westbound left turns from the off-ramp onto

southbound Makalkilo Drive has been exceeded.
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Ambient Air Quality

An Air Quality study for the proposed project (Appendix B),
prepared by Barry D. Root, Air Pollution Consultant, is

summarized below:

Present air quality at Kapolei is likely to be affected by air
pollutants from four different types of sources: natural,
industrial, agricultural, and vehicular. Natural air pollutant
producers which could affect Kapolei air quality include the ocean
(sea spray), plants (aero-allergens), dust (from wind blowing
over unvegetated areas or from agricultural or construction
activities), and perhaps a distant volcanic eruption on the island

of Hawaii.

Industrial emissions affecting Kapolei would most likely come from
the direction of Campbell Industrial Park. The nearest long-term
State of Hawaii air pollution monitoring station to the project site
is located in.the.Campbell Industrial Park at Barbers Point, about
3.5 miles southwest of Kapolei. Judging from monitoring station

measurements, about half the particulate pollution monitored at

.. Barbers Point must be larger than 10 microns in aerodynamic

diameter. Larger particulates are considered to have less
potentially harmful impact on the human respiratory system than
particles under 10 microns. J'udg'iﬁg from project data, present
levels of particulates, sulfur dioxide, and nitrogen dioxide (the
primary industrial pollutants) are estimated to be well within

allowable standards in thé.project area.

Fugitive dust from sugar cane cultivation and heavy truck move-
ments over unpaved cane haul roads as well as smoke from field
burning at harvest time constitute the major types of agricultural
air pollution sources likely to affect present air quality at Kapolei.
The cane fires set at harvest time produce particulates, carbon

monoxide and trace amounts of other organics. Fortunately, cane

V=9



' in leeward Oahu,

fires occur only every other year or so for any given field and
the fire itself generally lasts for less than an hour. Relatively
high levels of both particulates and carbon monoxide can occur

for a mile or more down wind from 'such fires, however, and while
brief, these periodic impacts on air quality are not neceséarﬂy
insignificant. In the case of this project, the proposed residential
development will be taking place on lands currently used for sugar
cane cultivation and other proposed developments in the area will

be removing large adjacent areas from cane cultivation.

There are no nearby long-term measurements of carbon monoxide,
ozone, or lead in the immediate vicinity of Kapolei, so the current

" burden of vehicular emissions is difficult to evaluate, Measurements

of lead from sites in urban Honolulu indicate that most recent levels
are barely above the threshold of detection for current measuring
techniques. Airborne lead is thus not considered to be a problem

 at any Oahu location,

Carbon monoxide and ozone readings from urban Honolulu indicate

‘that allowable State of Hawaii standards for these vehicle-related

air pollutants are being violated at a rate of up to three times a
year. Ozone is an indicator of the formation of photochemical

“pollutants in the air, a condition which tends to develop if the
~air mass over the islands has been fairly stable with little wind

flow for a period stretching over several days. Concentrations

of carbon monoxide are more directly related to vehicular emissions

and tend to be highest during peak traffic conditions. Carbon
monoxide would thus be the pollutant most likely to cause difficulty
in meeting allowable AAQS as a result of new residential development

Ambient Noise Environment
A Noise study (Appendix C) was conducted by Y. Ebisu &

Associates for the proposed project. A summary of the existing

noise environment is presented below.
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Along the H-1 Freeway and Farrington Highway Rights-of-way,
existing traffic noise levels are in the "Significant Exposure,
Normally Unacceptable" category. Existing setback distances to
the 65 day-night average sound level (Ldn) contour line are
estimated at 276 Ft. and 110 Ft. from the centerlines of H-1 Free-
way and Farrington Highway, respectively, under uncbstructed
line of sight conditions to either roadway. However, due to noise

-shielding effects from terrain features, the elevated freeway sections,

and the existing roadway cuts, in the vicinity of the proposed Lusk-

- Kapolei project, actual setback distances to the H-1 Freeway's 65
'Ldn contour are significantly less than 276 Ft., and are in the
“order of 125 to 150 Ft.

The results of the December, 1987 highway noise measurements
are included as part of the study. The locations of the
measurement sites and their relationships to the existing Ldn

~contours are also indicated. The agreement between the measured

highway noise and the computed values was good at all four traffic
noise measurement sites. Noise along Farrington Highway was
dominated by heavy haul truck traffic, which accounted for
approximately 25 percent of the total traffic volumes during the

" noise measurement periods. -

The results of the aircraft noise measurements were also summarized
in the report. P-3 aircraft conducting touch and go operations
during tradewind conditions were generally south of ’thei project
site at the closest point of approach, which is consistent with the
Flight Track #7 of the 1984 Air Installtion Compatible Use Zone
(AICUZ) for Barbers Point NAS. During kona wind conditions,
however, the P~3 aircraft were observed to be as far north as
noise monitoring Site #2. Measured noise levels from P-3 flybys
were approximately 5 to 10 decibles (dB) less than those suggested
by the Wright-Patterson AFB noise data base, and were in the
range of 60 to 78 dB (Lmax). Aircraft landing at Honolulu
International Airport were also audible, and those civilian aircraft

v-11



which were north of the ILS approach to Honolulu were measured
at levels similar to those of the military aircraft operating at
NASBP. Measured hourly average (Leq) noise levels attributable
to aircraft sources at the 5 measurement sites ranged from 52 to
59 dB.

Based on the Decembers 1987 aircraft noise rz.leasurements. the
aircraft noise contours do not appear to be unreascnable, and
are at:worst, 5 Ldn units greater than actual conditions. It is
unlikely that the 60 Ldn aireraft noise contour crosses into the
Project site, and it is probable that the 55 Ldn aireraft noise
contour crosses into the project site. The southwest corner of
the project site may be exposed to annually averaged aircraft
noise levels greater than 55 Ldn. The central, northern, and
eastern portions of the project site are predicted to be 'exposed_
to aircraft noise levels below 55 Ldn. These conclusions are
expected to remain valid into the foreseeable future as long as

- annually averaged equivalent (daytime and nighttime) NASBP

operations on flight tracks #7, #11, #25, and #24 do not increase
significantly (by 100 percent or more) over -the levels in the 1984

- AICUZ, and as long.as the percentage mix of jet aircraft opera-

tions on the above flight tracks do not increase above 1984
AICUZ levels.

Infrastructure and Utilities

1. - Water Supply

The existing municipal 30-inch water main located in Farrington

Highway presently transmits water to Makalkilo, the Campbell
Industrial Park and the Waianae Coast (Figure 4),

The main conveys water from the BWS n228" System with

maximum service elevation limit of about 128 feet. Conse-
‘quently, this system can serve only about 20% or 15 acres
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of the project site which lies along Farrington Highway with
‘elevations below the 128~-foot elevation.

For higher elevation water, a 1.0 MG Reservoir with splllway"‘
elevation of 440 feet is located off Makakilo Drive. Water for
this system is pumped by a booster from the 30-inch main
located at the intersection of Makakilo Drive and Farnngton
Highway.

_'Presently, both systems have adequate capacity to serve the
- project's water requirements,

Sanitary Sewapge Disposal

An existing mumcipal mterceptor sewer (Figure 5) conveys |
wastewater from Maka.kilo to the Honouliuli Wastewater Treat-
ment Plant, The Makakilo Interceptor Sewer and the Treatment

' Plant presently have capacity to service the subject project.

I, ‘Ei:isting Public Facilities and Services

T

&

'l;olice ‘Service

The project area is presently serviced by the Honolulu Police
Department's Pearl City Station, which is staffed by 161

" "police officers. The developer will maintain coordination with
- HPD to insure the proposed Project is adequately serviced.

' Fire Protection

The proposed project is presently serviced from the Ewa
Beach, Waipahu, and Makakilo Fire Stations,
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Public Educational Facilities

‘Schools within the vicinity include Barbers Point, Makakilo,
Maukalé.ni, and Ewa Beach Elementary Schools, Hima Inter-
mediate School, and Campbell High School.

- Recreationai -Facilities

' The proposed project will provide a recreational park space

in copform_ity" with the Department of Parks and Recreation

. . Park Dedicéﬁon‘o‘rdinance.
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VI. RELATIONSHIP TO PLANS, POLICIES, AND CONTROLS

A.

Federal

No Federal plans or programs directly aifect development of the

proposed residential development.

State

1.

Hawaii State Plan

‘The Hawait State Plan consists ¢f a series of broad goals,

objectives, and policies which act as guidelines for the
growth and development of the State. In general, the
proposed project is consistent with the overall intent of the
State Plan. The overall theme of the Hawaii State Plan is:

©. . Individual and family self-sufficiency
° Social and economic mobility
o Community or social well«being

. Specifically, the Hawaii State Plan details objectives and

policies in the various areas such as population, the economy,
physical environment, facility systems, socio-cultural

-+ advancement and fiscal management. The Kapolei Knolls

project is consistent with many of the goals and policies of

_ the Hawaii State Plan and has been designed to facilitate its

objectives. The project’'s relationship to these plans are
presented below:

- Section 226=5 Objectives and Policies for Population

The proposed Kapolei Knolls project represents
a housing increase of approximately 500 new

housing units or 1,700 to 1,900 persons.

VI-1



Demographic Analysis for the project (Appendix E),
indicates the increase shouid not significantly
impact the area in context with the adjacent pro-
posed project. The majority of future project
residents are expected to come from other parts

- of the island representing a population shift rather

than net increase.

Section 226-6 Objectives and Policies for the Economy in

General

Development of the proposed project will directly
benefit the economy in construction, real estate
opportunities, and tax revenues.

- . Section 226-7 Objectives and Policies for the Economy-

Agriculture .

The proposed project will permanently remove the
agricultural use of the site. While this impact is
in conflict with the State Agriculture Plan, the
proposed residential use is considered to offset
the agricultural loss in order to provide;for

housing demand.

" - Section 226~12 Objectives and Policies for the Physical

- Environment-Scenic, Natural Beauty, and Historic

Resources

The project plan will generally follow the natural
contours of the site and will be designed to be
aesthetically pleasing and compatible with the
surrounding area. |
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Section 226-13 Objectives and Policies for the Physical
Environment-Land, Air Water Quality

The project site will be cleared with some grading
and site clearing, however, no significant environ-

‘mental impacts are expected from this action. Air

quality will be adverse to some extent to the
additional vehicular traffic generated by the project.

Water quality impaci:s will be minimal due to

implementation of an effective potable water and

. drainage systems.

Section 226-15 Objectives and Policies for Facility Systems-
Solid and Liquid Wastes

. Waétéﬁéter‘ generafed by the proposed project will

utilize the existing sewerage system which connects
to the Honouliuli Wastewater Treatment Plant. Solid
waste will be collected by City refuse collection
services. o o

Section 226_-'16‘ Objééﬁyés and Policies for Facility Systems=-

Water

Potable water demand for the proposed project is
subject to the Ewa Water Master Plan. The Kapolei

“Knolls project will have an-average daily demand

of approximately 0.25 mgd. It is expected that

. water will be available through the existing BWS
228" and "440" Water Systems.

- VI-3



Section 226-17 Objectives and Policies for Facility Systems-
Transportation

The Traffic study (Appendix A) has indicated

that project generated traffic, in addition to traffic
generated by surrounding proposed projects, will
significantly impact the existing traffic system.
These impacts will require mitigation measures by
changes in timing of signals at major intersections
and new ramp and pavement vn.demng roadway

constructmn .

Section 226-18 Objectives and Policies for Facility Systems-
Energy/Telecommunications .

Energy and telecommunication facilities necessary for
the development will be planned and coordinated
with the appropnate agenc:es and public utilities.

Section 226-19 Objé'éi:ives: and Policies for Socio=Cultural
Advancement-Housing

The Kapolei Knolls project will provide a notable
number of affordable and market housing units to
" the Ewa community. '

Sect:on 226-20 Objectives a.nd Pohc:es for Socio-Cultural

_Advancernent-Hea.lth B

l"The‘ project area 15 currently sérviced by health
facilities at the Kaiser Punawa.t Clinic in Waipahu
which offers a variety of health services. Emer-
gency services are provided by the Wahiawa
General Hospital. A full service St. Francis
Hospital~West has been proposed in the vicinity
of Farrington Highway and Fort Weaver Road
Extension at ‘Kunia Road,
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Section 226~21 Objectives and Policies for Socio~Cultural

. Advancement-Education

Schools within the vicinity include Barbers Point,

Makakilo, Maukalani, and Ewa Beach Elementary
Schools, Ilima Intermediate School, and Campbell
High School. The developer will maintain coordi-

‘nation with the Department of Education to

insure that adequate educational services will be

- available to service project residents.

Section 226-23 Objectives and Policies for Socio-Cultural

Advancement~Leisure

Recreational facilities to meet park dedication
requirements will be provided by the developer.
Coordination between the developer and the
Department of Parks and Recreation:will insure
compliance with this requirement.

Section 226-103(c) (1), (d) (1) Economic Priority Guidelines,
"to promote continued viability of the sugar and pineapple

industries: "

(.

At
TR .

i

~—

&=

- The project site is currently used in sugar produc-
- tion, however, the land owner, the Estate of James

Campbell, through its Ewa Master Plan, has planned

‘urban uses for the entire project area. While this

use will permanently remove some sugar production
lands,  the proposed residential use is considered
offsetting and desirable both socially. and economically.

Vi-5



Section 226~104 Population Growth and Land Resources
Priority Guidelines

The proposed project will result in land use
change of agricultural land to urban usage,

The site is currently used for sugar cane culti-
vation; however, the surrounding area has

been proposed for urban use. The proposed
project will be consistent with the proposed
usages and should not be environmentally critical.

Section 226-106 Affordable Housing, Priority Guidelines
for the Provision of Affordable Housing

The proposed project will consist of the deve-
lopment of approximately 500 affordable and

- market. units. Coordination between State and
County agencies will be utilized in developing
guidelines for establishing specific housing
target inventories.

State Functional Plans

The Hawaﬁ State Plan has ‘béen .pfepar.et-:l forrq.use as the
Primary planning tool in directing the planning pr&'cess for
Hawaii's long and short-term goals. By setting the overall
theme and directive, functional plans were created as
extensions of the-State Plan. These functional plans
specify objectives, policies, and implementing actions to
address these concerns. These plans were reviewed to
determine their relationship to the proposed project and
are found to be generally compaﬁble without any signi-
ficant conflicts for Education, Energy, Health, Historic
Preservation, Housing, and Recreation. It should be noted
that while urban uses of agricultural lands are generally in

VI-6
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conflict with the State Functional Plan, the State Functional
Plan also provides an exception for uses with overriding

public interest or for other objectives of the Hawaii State
Plan.

. State Land Use

All land in the State of Hawaii have been classified into
four classifications by the State Land Use Commission.
These classifications are Urban, Rural, Agricultural, and
Conservation. The majority of the proposed project lies
within the Agricultural District and will require a land use

boundary amendment for Urban use,

. H.R.S. Chapter 205-A Coastal Zone Management

The - project site is subject to the provisions of the Coastal
Zone Mananagement (CZM) and is, therefore, subject

to H.R.S. Chapter 205-A's objectives and policies. The
project site is not designated as a Special Management Area
so no permit will be required pursuant to H.R.S. Chapter
205-A.,

and County

1.

General Plan of the City and County of Honolulu

The General Plan of the City and County of Honolulu
provides a statement of long range social, economic,
environmental, and design objectivés for the Island of
Oahu as well as a statement of policies necessary to meet
these objectives. The proposed project is generally in
conformance with Economic Activity, Population, Natural
Environment, Physical Development and Urban Design,
Transportation and Utilities, Health and Education, and

VI-7
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Culture and Recreation Policies and Objectives, however,
the plan for Housing is of particular significance.

Housing Objective A promotes the Provision of "decent"
housing for all the people of Oahu at prices they can afford.
Of this objective, Policies: 1, development of programs and
controls which will provide decent homes at the least possible

‘costs; and 3, encourage innovative residential development

which will result in lower costs, added convenience and
Privacy, and the more efficient use of streets and utilities;
are premises. for the development of the proposed project.

Development Plan

The project site is identified on the Ewa Development Plan
Map as Agriculture (Figure 6). A Development Plan Land
Use Amendment for Residential use is currently being
requested from the City and County of Honolulu. Department

- of General Planning,

City and County Zoning

The project parcel is currently zoned AG-1 Restricted
Agricultural, A change in the zoning. designation for.R-5
Residential use is planned to be obtained from the

- Department of Land Utilization.
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VII. ANTICIPATED IMPACTS AND MITIGATIVE MEASURES

A,

Impact on Geographical Charécteristics

Geographic and topographic alterations should be limited to site

clearing and some grading. No major impacts are expected from

the proposed construction. All earthwork will be conducted using
landscaping and other mitigation and good housekeeping measures

in conformity with State and City standards. These procedures
should prevent or limit siltation and unnecessary runoff,

Impact on Hydrological Characteristics

Groundwater is not expected to be adversely affected by the
Proposed project and on-site drainage will be handled by
project's infraStructure system. - Offsite ecological impacts

-resulting from alterations on the project site are addressed in

the Storm Water Runoff Report attached as Appendix D and
summarized below:

The results of the storm water runoff volumes indicated that

‘there is no calculated storm water runoff for the present (1987)
" conditions for the Lusk-Kapolei Project for the 2-year, 1 hour

duration storms, whereas, for full development conditions the
volume calculates out to be 2.1 acre-ft. However, as the storm

. duration and recurrence interval increases, the difference

reduces down to approximately 59% times greater for the 100-
year,- 24-hour storm, which was the greatest calculated incre-
mental storm water runoff. At higher rainfall intensities and
durations, soil saturation increases, thus more runoff occurs.

The calculated increased runoff from the project area corres-
pondingly indicates less potential groundwater recharge within
the site of the project; however, in this situation potental

recharge of the caprock aquifer will occur as the storm water

VII-1
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flows along the makai streams and plantation ditches to the

terminus disposal in the coral pit area. In addition, aquifer
recharge as well as sediment removal will be enhanced by the
use of the interim and/or permanent retention basin(s) being

planned.

Constituents transported by storm water runoff are of equal, if

not greater, environmental significance than the runoff volumes.

 The incremental changes per storm event for the pre~developed
. (1987) and full developed project conditions for the various duration

and recurrence interval storms indicate that from the least to the
greatest amount of rainfall: nitrogen and suspended solids loads
increase slightly for the 1 hour' duration storms and decrease for
the 24-hour storms, while phosphorus increases for all levels of
storms. Any potential impact of these increases is significantly
negated by the use of sedimentation-retention/percolation basins
which would tend to filter out the sediment and reduce a signi-
ficant portion of the phosphorus and non-oxidizable forms of

nitrogen by absorption.

The foregoing hydrologic and water quality aspects were only
considered for the present and projected full developed conditions.
However, increases in constituent loads could result from
construction activities, especially if a significant storm occurs
during the interim period between exposed and stabilized soil
conditions. Thus, to limit these potential increases it is
imperative that strict erosion control measures be adhered to.

" Other water quality constituents of general concern inchude

biocides and heavy metals. Typically, the biocides in general
use tend to breakdown more readily in:comparison to the more
long lasting types in past years; consequently, except for

runoff from agricultural land operations, the types and

concentrations are usually considered insignificant.
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Heavy metals, on the other hand, do apparently increase
somewhat as a result of urbanization; however, for a comparison
basis only, lead and iron (by a slight margin) are actually
reported to exceed the primary and secondary drinking water
standards, respectively. With essentially all new automobiles

. switching over to unleaded gasolines since the mid~1970's the
concentration of lead would be expected to decrease with time.
The concern with iron concentrations in drinking water is due

to its potential for staining fixtures and producing tastes.

The concern with potential impairment of receiving surface

waters. and/or underlying potable groundwater supplies from

the development of the Lusk~Kapolei Project is significantly
negated inasmuch as the present natural and developed aquifer
recharge mechanisms are primarily underlaid by brackish caprock
water makai of the project site, with the possible e—xception of the
U.S. Navy's Barbers Point Well. In this situation all but possibly
- less than 2 acres of the proposed project site should be located

- down gradient (groundwater table) of the well. Thus, except for

D T T o T S SRR S

-an unduly heavy pumping drawdown condition, which is hot usually
the situation on Oahu, the potential affects on the quality of the

.. groundwater being pumped from the well would not be expected to
- be detectably influenced by the development of the proposed

- project.,

Biological Impact

A biological study conducted by Char & Associates, botanical
consultants to R.M. Towill Corporation for the Kapolei Village
DEIS, concluded that the Kapolei Village project would have no

. significant impact on flora or fauna. No rare, endangered, or

(

(-

o

sl

. threatened species were found during the survey. The Kapolei
Knolls project, which is located directly north of the Kapolei
Village site, is expected to be similarly impact insignificant.
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Historic and Archaeologicall Impact

'No known historic sites are located on or adjacent to the project

site. - Agricultural use of the site makes any subsurface remains

" unlikely. In the event that any archaeological remains are

discovered during site preparation, all work will cease and the

- State Historic Preservation Officer will be notified.

- Social and Economic Impacts

A study of demographic, eéconomic and housing impacts was

"conducted for the project and is attached as Appendix E.

Conclusions of the study are presented below. -

1. ' Demographic Impact

' The resident population of Ewa is ‘projected to grow from

" an estimated 36,800 in 1985 to 71,800 in 2000, The proposed

"pfoject wﬂl.‘cause the in-migration of approximately 500 new
households, ‘or 1,700 to 1,900 persons. By itself, the

" ‘proposed proiect will have an impact on the market area.

" However, within the context of the developing Secondary
Urban Center, the impact of such a project would be
mitigated by the development of the necessary infrastructure
and ancillary services to support the anticipated population
growth in that area.

>+ 2. Economic Impact

The current trends and projections indicate that the

- ~economy of Hawaii and the City and County of Honolulu
should fare well in the future. This implies that the
employment picture will remain favorable for the existing

and projected labor force.
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Studies by Kenneth Leventhal & Company indi.cate that by
the year 2005 there will be 22,000 - 34,300 new jobs in the

Ewa area.

The project will contribute short-term employment and

economic. growth. The project, being an integral part of
the overall Secondary Urban C_enter Master Plan, will

provide a necessary portion of the community support in
terms of needed housing within the Ewa Development Plan

primary market area, as well as the entire Island of Oahu.

Housing Impact

The current inventory of housing units within the Ewa and
Central Oahu area is minimal. Construction activity over the

next 3-5 years should provide a continued minimal supply of

' new residential units, especially the larger, 2-bedrcom and

.over units,

~ The City projects a shortage of 46,000 dwelling units by
' the year 2005 which includes a shortfall of 8,000 units in
. Ewa and 10,600 units in Central Oahu. '

As concluded by Leventhal, "{t)here is (a) significant

. latent demand from portions of current and future renter

households that would purchase a home if enough homes
were offered at affordable prices."™ Also, the future
"step-up”.and new homeowners, other than those in the

latent demand category, would also add to the overall

‘market demand in the area.

However, additions to the supply of "affordable" housing
units would probably be practical through multi-family

residential developments, based on the "affordable" income

' ranges illustrated above and the price ranges of housing

units in the current inventory of residential units.
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Based on the foregoing analysis, there is an adequate
potential market for the proposed residential units. Addi-
tional housing within the primary market area is needed.
The market should absorb the 500 additional housing units
proposed by the developer. These proposed units will
alleviate the pent-up demand for housing within the planned
Secondary Urban Center.

"F. "Agricultural Impact

An Agricultural Significance study was conducted by Evaluation
Research Consultants (Appendix F) for the project site. A
summary of this study is presented below,

1.

Agricultural Ratings

The agricultural potential of the subject lands can be
examined in terms of several different indices of productivity
compiled by State of Hawaii and Federal agencies. The
portion of the subject lands currently used for sugar,

' ép'proximately' 55 acres, are designated "Prime Agricultural

Lands" by‘Siat'e of Hawaii Department 6f‘A‘griculture except
for a very small amount of "Other Important Agricultural

' Lands." The "Prime" designation means that the property
has all the physical and climatic conditions which permit
‘'sustained high yields under economically advantageous

operating conditions. Such lands are characterized by high

‘yields with relatively low costs and little risk of damage to
-~ the physical environment. The category of "Other Important

Lands" exhibits production problems such as flooding, erosion,

etc. that require greater production costs, such as more

“drainage, more fertilizers, etc., and result in reduced yields.

The subject lands in sugar production were given a producti-
vity ratings of "A" and "B" by the Land Study Bureau (LSB),
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- if irrigated. Land Study Bureau ratings range from A to E

with A being the highest or most productive. The crop
capability classifications assigned by the Soil Conservation
Service ranged from I to IV. Soils with a classification I
have few if any limitations., II implies some limitations due

to slope, shallowness, unfavorable texture, stoniness, or low
water holding capa;city, I ﬁnplies severe limitations, and IV
very severe limitations. For the subject parcel, the limitation
in the Molokai soils is due to slope and the potential for
erosion and in the Ewa soils the limitation is due to stoniness

in the surface layers.

In terms of the proposed Land Evaluation Site Assessment
(LESA) classification these lands have LandrEvaluation {LE)
ratings ranging from 59 to 90. The LE ratings vary between

12 and 96, the implication being that the higher the rating,

the greater the production potential of the parcel. The LE
rating is a weighted average of five different productivity
indices, including the three discussed above.

All of the above productivity measures are based on irrigated
production and assume that good water is available. If

_ irrigation water was not available, the lands _would' not be

productive. For example, all the LSB ratingé would decline

to E, the lowest possible score.

Potential Agricultural Uses

Even after subtracting the pést conversions of crop land to
urbaﬁ uéages and the projected increases in agricultural land
use on Oahu in the year 2015 based on the projections in the
LESA commission report, there are over 13,000 acres of land
suitable for crop production not 'currenﬂy in production on
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Oahu. If more sugarcane lands become fallow, this number

will increase.

Based on the physical, agronomic, and environmental
characteristics of the subject parcel in combination with the
mstory of crop production in Hawaii, the best agricultural
use of the land is for the production of sugarcane. Besides
sugarcane, 16 vegetable crops and 7 fruit and nut crops can
be considered to have agronomic potential on the subject
lands. All of these activities, however, only have potential
if adequate amounts of good water are available.

However, agrenomic potential (the crop will grow) and
economic potential (the crop can be grown for a profit) are
not the same. Some of the crops listed have been tried

and found to be unproﬁtable. either because of high
productlon costs, lack of markets, or the availability of less
expenswe mports. Also, some of the crops that can be
grown in the Ewa area could be grown elsewhere in the State

~ more profitably.

‘The sub]ect property has some economic advantages in the
) product:on of fruit and vegetables relative to other areas in
' the State. The primary _advantage is ‘that it is close to the

principal market in Hawaii and to transportation links to

overseas markets,

There are factors, however, which limit the economic potential
of this area for the production of fruit and vegetables. One
is the cost and supply of water. Most crops require about 5

acre feet of water per year (equivalent to 4,500 gallons per

day per acre. of crop), although some, such as daikon, sugar-
cane, and perennial crops, require more. If water were
purchased from the City and County of Honolulu under current
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agricultural rates, 5 acre-feet would cost $1,126, and:this does
not include delivery to the field.

Another set of factors limiting the growth of diversified
agriculture relate to the size of the local market and the

difficulties the State has experienced in developing crops for
export.

Agricultural Market

It is not the availability of land that is limiting the expansion

- of alternative crops, but rather the size of the market for

~locally produced crops. The de facto population of the entire

State is only slightly more than a million persons: and in the
principal market area (Oahu), the de facto population is only
825,000 persons. This is a very small market and it does not
require substantial acreage to ‘supply such a market, parti-
cularly when many popular foods either -require temperate
climatic conditions not found in Hawaii or can be produced

. more profitably elsewhere and imported for less than it costs

to produce them locally.

The subject lands have the agronomic'-poteritial to be
productive agricultural lands. However, ‘due to market

. parameters, the declining importance of the sugar industry,
_and the availability of similar lands on Ozhu, taking the

subject lands out of agriculture will not have a significant
impact on the agricultural sector of Honolulu County or the
State. Lands of similar quality and eocnomic potential are
currently lying fallow and there are sufficient lands available

to meet current and projected future agricultural needs.

‘Tmpact on Traffic Conditions

The Traffic Impact Study (Appendix A) conducted by Parsons
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Brinkerhoff Quade and Douglas, Inc. presented the following

summary for project and regional traffic impacts.

The proposed project will increase traffic volumes along Farrington
Highway and at Makakilo Interchange on the H-1 Freeway. With
no other development in the Kapolei area, the two-lane highway
and unsignalized intersections at the pProject access roadways on
Farrington Highway would adequately serve future traffic, At
the signalized Farrington Highway/Makakilo. Drive intersection,
changes to the phasing and timing shbuld provide sufficient
capacity. Minor impacts would occur at Makakilo Interchange.
Widening of Farrington Highway at the approaches to the project
access roads will provide for separate left turn lanes to serve
traffic entering the project site. The access roads should be of
adequate width to allow separate lanes for right and left turnms.

Other development, however, has been proposed in the area

- between H-1 and NAS Barbers Point. Major roadway improvements

will be needed.to accommodate the traffic demands. The proposed
project will increase volumes at critical locations by approximately
five percent of the volumes projected without the project.

Roadway improvements which serve the other development, such

~as the larger Kapolei Town Center and Kapolei Village projects,
- would serve future traffic with the Lusk~Kapolei -project; longer

delays and increased congestion are the expected impacts.
Restriping of lanes may be needed on Makakilo Drive.

If Kapolei Village is developed, Farrington Highway will need
widening to two lanes in each direction between Makakilo Drive
and the first local access (Access 1) intersection. A separate
left turn lane should be provided for eastbound Farrington
Highway traffic wishing to turn left into the project. Beyond
1995, traffic volumes at the Farrington Highway/Access 1 inter-
section should be monitored to determine if signalization should
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be considered as other additional development could increase

traffic demands on Farrington Highway or produce excessive side

street delays.

Impact on Air Quality

1.

Short Term Direct and Indirect Impacts of Project Construction

There will be two types of short-term direct air quality impact

from project construction: fugitive dust and on-site emissions
from construction equipment. There will also be a short-term

indirect impact from slow moving construction equipment

traveling to and from the project site as well as a temporary
increase in local traffic caused by commuting construction

workers.’

"Adequate fugitive dust control can usually be accomplished

by establishment of a frequent watering program toc keep

‘bare~dirt surfaces in work areas from becoming significant

dust generators. Paving parking areas and establishing
landscaping as early in the construction process as possible
as well as good housekeeping on the job site have also
proven to be helpful in:abating fugitive dust emissions

- On=-site mobile and non-mobile construction equipment will

also emit some air pollutants in the form of engine exhausts.
The largest equipment is usually diesel-powered. Nitrogen
dioxide emissions from this type of equipment can be signifi-
cant, but carbon monoxide emissions are rarely more than
those from a single automocbile, and the overall air quality
impact of emissions from construction equipment should be
insignificant compared to vehicular emissions from the H-1

Freeway and other roadways nearby. .

Indirectly, slow moving construction vehicles on roadways
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adjacent to the project, primarily the two-lane Farrington
Highway, can obstruct the normal free flow of traffic to such
an extent that overall vehicular emissions are increased, but
this impact can be mitigated by moving heavy construction
equipment during periods of low traffic volume on the
roadways affected.

Long Term Direct Impact
Residents of the 500 single-family dwelling units proposed

for the project will generate an annual demand for electrical
energy of about 3.6 million kilowatt hours. In the worst

-case this demand would be met by burning additional fuel oil

in existing power plants, primarily the Kahe Power Plant on
the Waianae Coast. This new energy requirement could be

reduced significantly by installing solar heaters for all new
homes and by incorporating solar design features into all

construction plans, e.g. use of landscaping to provide

-afternoon shade to cut down on use of air conditioning and

positioning of windows :to maximize indoor light without unduly

- increasing indoor heat.

Long Term Inairect-Impact of Project-Related Traffic

By serving as an attraction for increased motor vehicle

.~ traffic in the area, the proposed Lusk-Kapolei residential.

project . must be considered to be a potentially significant

indirect air pollution source.

: Motor vehicles, especially those with gasoline-powered engines,

are prodigious emitters of carbon monoxide. Motor vehicles

- . also emit some nitrogen dioxide and those burning fuel which

contains lead as an additive contribute some lead particles to

the atmosphere as well. The major control measure designed

- to limit lead emissions is a Federal law requiring the use of
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unleaded fuel in most new automobiles. As older cars are
removed from the vehicle fleet lead emissions should continue
to fall. In fact, so few vehicles now require leaded gasoline
that the EPA is proposing a total ban on lead in gasoline to
take effect immediately. Even without a ban on lead in
gasoline, reported quarterly averages of lead in air samples
collected at the Department of Health building on Punchbowl

and Beretania Streets in urban Honolulu have been zero since

early 1986.

Federal control regulations also call for increased efficiency in

removing carbon monoxide and nitrogen dioxide from vehicle

exhausts. By the year 1995 carbon monoxide emissions from
the Oahu vehicle fleet then operating should be about one
third less than the amounts now emitted. - At present,

‘however, no further reductions in vehicular emissions have
‘been mandated and increases in traffic levels after 1995 will

result in directly proportional increases in vehicle-related

‘pollutant emissions.
Regional Considerations

‘Aside from potential indirect air quality impacts in the
‘immediate project vicinity, there are potential regional scale

impacts to be considered as well. The Lusk-Kapolei project
could add as many as 100 peak hour vehicles to existing
levels along this critical corridor. This represents only about
one percént of existing traffic, however, and peak hour
contribution of Lusk-Kapolei traffic alone would be less than
0.4 milligrams per cubic meter. During the last two years,
eastbound traffic along this portion of the H-1 Freeway has
been increasing at an annual rate of 15%, yielding potential
annual increments of nearly 6 milligrams per cubic meter to

worst case carbon monoxide levels along the corridor. In

~ this lig"‘ht, 'the potential regional air pollution impact of traffic

from the Lusk-Kapolei project would appear to be relatively
small.
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Mitigative Measures

On-site air pollutant emissions from the proposed Lusk-Kapolei
residential project are likely to be minimal once the project is
completed and occupied. Off-site, there will be impacts
generated because of new residential demands for electrical
energy and waste incineration. Electrical requirement can be
reduced somewhat by planning and implementing solar energy
design features to the maximum extent possible,

Other indirect long-term air quality impacts_;are expected in
- those areas where traffic congestion can potentially be

worsened by the addition of vehicles traveling to and from
the project. Project developers have no control over the

.emission levels of individual vehicles, but the total number
. of project-related vehicles operating on Oahu roadways could
. conceivably be reduced by provision of a park and ride

facility or participation in any other regional traffic-limiting
strategies developed by governmental traffic planners. The
only other logical way to mitigate potential air pollution
impacts associated with the proposed Lusk-Kapolei residential
development would be to reduce the size and scope of the

*- . project to produce fewer peak hour vehjclé trips.

Impact on.the Noise Environment 7

The Noise study (Appendix C). conducted by Y. Ebisu & Associates
for the proposed project summarized impacts as described below,

The existing and future traffic noise levels in the vicinity of the

proposed Lusk~Kapolei Project were evaluated for their potential

impact on present and future residences in the project environs.
The traffic noise level increases along H-1 Freeway and Farrington

Highway were calculated for the Completion Year 1995 time period,

VII-14

.2 :

L



S

and traffic noise increases associated with project and non-project
traffic were assessed. Increases in traffic noise of 3.3 to 3.6 Ldn
are predicted to occur as a result of project and non-project traffic
on H-1 Freeway. Traffic noise increases of 0.3 Ldn are projected
to occur as a result of project traffic on H-1 Freeway: Along
Farrington Highway, total project and non-project traffic noise
increases are expected to be relatively small at 0.3 to 1.2 Ldn,
with project traffic contributing less than 0.5 Ldn to the increases.

Future traffic noise impacts on Lusk-Kapolei residents can be

minimized by the use of buffer zones of adequate depth along

H-1 Freeway, Farrington Highway, and along the internal

‘roadways of the development. In order to not preclude federal

_assistance on the project, it is suggested that minimum setback

distances to the future 65 Ldn contour be used when practical

in siting future residential units. Because these setback distances
are large along some sections of H-1 Freeway and Farrington
Highway, the use of other noise mitigation measures may be
desirable. These other measures include the construction of
sound attenuating berms or walls along the high volume roadways,

or the. use of sound attenuating windows for two story homes.

Because of noise from military aircraft operations in the vicinity

of the project site, there is a moderate risk of adverse impacts

from aircraft noise in the southwestern portion of the project
site. However, because future aircraft noise levels are not
expected to exceed 60 Ldn, and may be less than 55 Ldn, these

. risks are not considered to be severe or unmanageble. Recom-
. mendations are provided for adequate disclosure of the aircraft

' noise environment to potential residents, for providing the option

of air conditioning selected units, and for adjusting the helicopter

_ flight track which currently crosses over the project site.
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Impact on Infrastructure and Utilities

1.

2.

~ Storm Drainage System

-Urban development of the sugar cane and brush area will

increase storm runoff. Since runoff from the development
cannot be directly routed to the ocean for disposal, detention
basins are planned for on-site disposal of runoff.

Culvert improvement are also proposed for storm runoff to
cross Farrington Highway.

The runoff quantities and ditch/culvert hydraulics will be

‘prepared and submitted to the appropriate City/State agencies

for approval when detailed grading and construction plans

are undertaken.

Water Supply

The subject project is a portion of an overall plan to develop
the Ewa Plain.- Consequently; a water master plan was pre-
pared in 1985 for Campbell Estate and subsequently revised
in August, 1987 by'Belt Collins & Associates.. That plan

 specifies the water requirements for Ewa Plain projects as
" well as the proposal for' source development, .reservoir

capacity .and transmission mains.

* The Kapolei Knolls project consisting of about 500 residential
* units’ will have an average daily demand of 0.25 million gallons
“per‘day (mgd). Being a single-family type of development,

only a potable water system is required under the Board of
Water Supply's Systems criteria for service in Ewa.

If developed in the initial phase of Kapolei, the Lusk project
can be serviced by the existing BWS "228" and "440" Water

VII-16

.....



-

|

—

[

L_J

C) L L

L._J

3.

Systems. For the areas below the 128-foot elevation, water
can be drawn from the 30-inch water main in Farrington
Highway. For areas above the 128-foot elevation to the
H-1 Freeway, however, water must come from the Makakilo
440" System. This requires extension of a lé-inch water
main to the project site from the vicinity of the Booster.
Pump Station at the intersection of Makakilo Drive and
Farrington Highway.

The use of this water would still be conditioned on the
eventual completion of the facilities proposed in the Ewa

. Water Master Plan and approval of the Board of Water

Supply. .

Sanitary Sewage Disposal

The average daily wastewater gerieratec'l'by Képolei Knolls from
its 500 single=-family units is 0.20 mgd. The existing Makakilo
Interceptor Sewer and Honouliuli Wastewater Treatment Plant has

capacity to convey and dispose of the project's sewage.

The Sewage System Plan, indicates Campbell Estate's proposal

to ultimately sewer the. Kapolei Project Area.

-However, if Kapolei Knolls is’ initiated earlier than other

makai area developments, a temporary pump station may be
required to boost wastewater along Farrington Highway to
the existing Makaldlo Interceptor. Or, as an alternate, the

large trunk mains must be constructed with other developer

participation.

The City's Department of Public Works ‘has indicated that
the existing 25 mgd capacity of the Honouliuli Wastewater
Treatment Plant has already been committed to present and
planned projects, They also note that planning for the
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 plant's expansion is underway with construction to start in

1991. The Developer proposes to pay their proportionate
share or assessment as established by the City for the

‘expansion of the treatment plant,

K. Impact on Public Facilities and Services

1,

2.

Police Services

Demand for police service will increase with the development
of the proposed project. Coordination with the Honolulu
Police Department will be maintained during the planning
stages of the project to ensure that adequate services are
available to the Kapolei Knolls community,

Fire Protection

The Honolulu Fire Department has indicated that adequate

'protection services are available to accommodate the proposed

project. Service to Kapolei Knolls will be provided by the

Ewa Beach, Waipahu, and Makakilo Fire Stations.

Public Educational Facilities

* Demandfor ‘educational facilities near the project site will

 increase; therefore, coordination with the Department of
Education will be maintained to insure that adequate facilities
‘are available for Kapolei Knolls ‘residents.

The Department of Education has indicated that the proposed
project will increase enrollment for Barber's Point/Makakilo
Elementary by 100 to 200 students. Ilima Intermediate by 50
to 75 students; and Campbell High by 75 to 100 new students.
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Recreational Facilities

Kapolei Knolls is planned to include a dedicated recreational
park space which will comply with requirements of the
Department of Parks and Recreation and Park Dedication

Ordinance.
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THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF
LONG-TERM PRODUCTIVITY AND IRREVERSIBLE/IRRETRIEVABLE
COMMITMENTS OF RESOURCES

It is anticipated that the construction of the proposed project will commit
the necessary construction materials and human resources (in the form

of planning, designing, engineering, construction labor, landscaping and
management, service offices, and maintenance functions). Some of the
construction materials could be reused if and when the structures are
demolished; however, at the present time and state of our economy, it is
felt that the reuse of much of these materials is not practical. Labor
expended for this development is not retrievable. However, labor will

be compensated during the wvarious 'stages of the project by the developer.

The appearance of the project site will be altered from its present culti-
vated canefield appearance to that of a completed planned low density
residential community. The development will be highly wvisible but

visually integrated with the surrounding areas.

Air and noise quality will be adversely affected by this proposed project,
but will remain in compliance with State standards. While ambient air
and noise quality in the area is relatively good, the proposed development
will result in greater number of vehicles going to and from the project

areas, resulting in increased vehicular pollution emissions.

The project development will result in a commitment of land for a long-
time period. Once the land use of the property is established, it is
unlikely that the land will be reverted to a lower usage in the long-term
future. Commitment of land for these purposes will likely foreclose

certain future use options of the land.

The project development will, in the short- and long-term periods, result

in a residential use which will likely benefit the developer, the landowner,
private businesses, and most significantly, future residents of the .
community.
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ANY PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT
BE AVOIDED

The following adverse environmental effects (both short- and long-term)

cannot be avoided.
(1) Agricultural use of the land will be lost.

{2) The site-clearing and construction work will result in temporary
fugitive dust, some disruption to traffic, and noise.

(3) Traffic will increase from the number of additional cars utilized
by the proposed development. Additional impacts associated
with ihcreased traffic include those for potential air and noise
quality. It should be noted that carbon monoxide and ozone
readings from urban Honolulu indicate that State of Hawaii
standards for vehicle-related air pollutants are being violated
up to three times a year. ‘

(4) The need for utility services will increase.

(5) The need for public services for fire and police protection, and
public recreational facilities will increase slightly.

(6) Solid waste and sewage generated by the project will increase the

need for disposal and treatment and will increase total local waste
output.
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SUMMARY OF UNRESOLVED ISSUES

At this time, there are no unresolved issues with respect to potential
Physical impacts. No environmental approvals outside of normal building
and construction permits are required for the project., A State Land
Use Amendment as well as a City zoning change, will be obtained at the
appropriate stage of the planning process. Alternatives to the proposed
action were found to be less desirable than the proposed residential
community. -
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XI. LIST OF ORGANIZATIONS AND AGENCIES CONSULTED
AND LIST OF EIS PREPARERS

ORGANIZATIONS AND AGENCIES

- Date of Date Comment - Response
Agency : Comment Received to Comment
- State
Department of Accounting
-+ & General Services —————e——— ==seeaee § meme——
Department of Agriculture 12/21/87 12/24/87 - 01/15/88
Départment of Education =~ =====——- § memmemmee— ' ——————
Department of Defense 12/15/87 12/16/87 NRN
Department of Health 01/04/88 01/07/88 01/15/88
DBED Housing Finance & ' _ ‘ o
Development Corporation 12/24/87 . 12/30/87 01/15/88

. Department of Business and

L)

(-3

]

]

c

Economic Development  01/06/88 01/11/88 -01/15/88
Department of Land and S

U SN B S

Lo

(i

-~ Natural Resources 1/04/88 1/05/88 . 01/15/88
Department of Social Services =—====== = = = ececcee- ' e
Department of Transportation =—=—==—-- —————— | me——————

" Land Use Commission 12/03/87 12/07/87 - ..© NRN
: OEQC ’ ———— et e e e [
‘University of Hawaii
Environmental Center 12/31/87 01/04/88. . - 01/15/88
- Water Resources Research . S
Center ———— ———me———  meeesee-
City
Board of Water Supply 12/24/87 12/29/87 01/15/88
Building Department 12/10/87 12/14/87 A NRN
Department of General .
Planning 12/24/87 12/28/87 01/15/88
Department of Housing ' B S B
& Community : ' . T
Development * 01/11/88 01/14/88 - - NRN
Department of Land : R
Utilization 01/05/88 01/07/88 01/15/88
Department of Parks & '
Recreation 12/15/87 12/21/87 01/15/88
Department of Public: ‘ : T
Works 12/17/87 12/22/87 01/15/88
Department of Transportation . :
Services 01/08/88 01/11/88 " NRN
Office of Human Resources e - —————
Fire Department 12/11/87 12/16/87 01/15/88
Police Department 12/28/87 12/31/87 01/15/88
XI-1



Organizations and Agencies Consulted ( Continued)

Date of Date Comment Response
Federal Comment Received . to Comment
U.S. Army Corps of
: Engineers - ——————— ———————— —————
U.S. Geological Services —————— ‘ m——————— ——————
U.S. Coast Guard =  cecomaun i | mm———
Department of Navy ————— STemesss ceme——
U.S. Department of Housing '
& Urban Development, L L
Region IX = ceeemo ——————— C | me———
- U.S. Soil Conservation _ o
. - Service * 01/08/88 .. 01/13/88 - . NRN
‘U.S. Fish & Wildlife Service 01/05/88 01/06/88 : MRN
Private Agencies/Individuals
American Lung Association 01/07/88 01/11/88 - 01/15/88
. Campbell Estate  eemeee—ee L ————— : . m——— -—
Ewa Neighborhood Board :
' 7 No, 23 ———— ——— - | ——————
- HI's-Thousand's Friends S———— S Smmem—— mm————
Hawaiian Electric e , P :
~ Company, Inc. - 01/05/88 : 01/07/88 . 01/15/88
Ozhu Sugar Company . 12/21/87 : 12/23/87 : 01/15/88
Office of Hawaiian Affairs —————— ——————— ——————
League of Women Voters —————— mm———— | wm———
Qutdoor Circle ———— m————— —————
-~ Land Use Research - : o SR
Foundation —————— Smem————— | m———

NRN: No Response Needed
* Received After Deadline Date

LIST OF PREPARERS

Cdmmunity Planning, Inc. - EIS Coordination
George K, Houghtailing
Albert Fukushima

Environmental Communications, Inc, - Technical Writers
Fred J. Rodriguez
Taeyong M. Kim

Parson Brinkerhoff Quade & Douglas, Inc. - Traffic Impact Study‘
Julian Ng

Barry D. Root - Air Quality Study

Y. Ebisu & Associates - Noise Impact Study
Yoichi Ebisu
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LIST OF PREPARERS (Continued)

Gordon L. Dugan, Ph.D. - Storm Water Rﬁnoff

Environment Capital Managers, Inc. - Demographic, Economic and Housing
Impacts
Bay K.C. Yee

Evaluation Research Consultants - Agricultural Significance
Peter V. Garrod, Ph.D.
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XIII. LIST OF ORGANIZATIONS AND AGENCIES CONSULTED

DURING THE DEIS CONSULTATION PERIOD

AND LIST OF EIS PREPARERS

ORGANIZATIONS AND AGENCIES

A gency
State

Dept. of Accounting &
.General Services

Dept. of Agriculture .

Dept. of Defense

Dept. of Education

Dept. of Health

Dept. of Land & Natural
-+ Resources

Dept. of Business &

- Economic Development
Housing Finance and

- Development Corp.
Dept. of Transportation
State Energy Office -

" State Land Use Commission

OEQC

University of Hawaii

Environmental Center
Water Resources Research
Center

City and County

Board of Water Supply

Building Department

Dept. of Housing &
Community Develop.

Dept. of General ..
Planning

Dept. of Land Utilization

Dept. of Parks and
Recreation

Dept. of Public Works

Dept. of Transportation
Services

Fire Department

Police Department

Date of

Comment

02/04/88
03/08/88
02/01/88
02/03/88
*03/11/88

02/04/88

02/16/88
02/24/88
03/07/88

oy —

01/25/88
01/27/88

A o————

03/08/88

02/22/88

01/29/88

03/02/88

02/25/88

03/08/88

02/05/88

0z/09/88
02/08/88

XIII-1

Date Comment

Received

Response -
to Comment

02/08/88
03/10/88
02/02/88
02/16/88
03/17/88

02/08/88

- 02/17/88

03/02/88
03/08/88

01/28/88
01/28/88

© 03/14/88

— —— e

02/25/88
02/01/88

03/04/88
02/26/88

.03/10/88

— o " S o S——

02/09/88

- e e bl

02/11/88
02/10/88

'03/18/88

03/18/88

- 03/18/88

NRN

03/18/88
NRN

03/18/88
NRN

03/18/88

03/18/88

‘NRN

NRN

03/18/88
NRN

- 03/18/88

03/18/88
03/18/88

03/18/88

NRN
03/18/88



o't

Ajea Neighborhood Board
“No. 20

Pearl City Neighborhood
Board No. 21 -

Ewa ‘Neighborhood . Board .
No. 23

Oahu Sugar Company

* NRN  Received Beyond 45-day Deadline Date

LIST OF PREPARERS

Community Planning, Inc. ~ EIS Coordination
George K. Houghtailing

Albert Fukuahicna

Envxronmental Communicatmns, Inc. - Technical Writers

Fred J. Rodriguez
Taeyong M. Kim

Date of Date Comment Response to

Agency Comment Received Comment
Federal
Army-DAFE (Facilities Eng.

USASCH) ————— m—mmemaa e
Navy : e —— —————— ——————
Soil Conservation Service 03/03/88 03/07/88 NRN
U.S. Army Corps of

Engineers 02/23/88 02/25/88 03/18/88
U.S. Coast Guard = = = = =me=e—ae cdmdmeee el -—
U.S. Fish and Wildlife :

Service 02/03/88 02/05/88 NRN
U.S5. Geological Survey sesssaas eecsccae- ——————
Private Organizations/Agencies
American Lung Association 03/08/88 03/10/88 NRN

* Grace Pacific Corp ————— v —————

Hawaiian Cement ~————— ——m——— —————
Hawaiian Electric Company 02/24/88 02/26/88 03/18/88.
Ewa Community Association:- 03/08/88 03/09/88 03/18/88

Parson Brinckerhoff Quade & Douglas, Inc. - Traffic Impact Study ‘

Julia.n Ng

Barry D. Root = Air Quality Study

Y. Ebisu & Associates - Noise Impact Study
" Yoichi Ebisu

Gordon L. Dugan, Ph.D. - Storm Water Runoff

Environment Capital Managers, Inc. - Demographic, Economic and Housing

Impacts
Bay K.C. Yee

Evaluation Research Consultants - Agricultural Significance
Peter V. Garrod, Ph.D.

XIII-2
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APPENDIX A
Traffic Impact Study

Lusk-Kapolei
Ewa, Hawaii

by
Parson Brinkérhoff. Quade and Douglas, Inc.

'_ December 1987
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EIISTING COMNDITIONS

The unounnn -»nu is uon-n-n on the Ewa ‘Platn of lesvard Oabu
snd 1s situated between the E-1 Freavay and 1.nn»nunou Bighway

(Figure 1). Pressntly, sinimsl vunvzuq traffic 1 aunon-n.m from
the project site and vehicular asccess is obtainad frow Farrington
Highvay.

w-un»uunou Highway, » twvo-lane rural runv:hu which hes &
20-foot wide v-qu-un structure, foras the southern ceuun-nu of
the vnoucon site. u-nnunnnun Highway connects to Maipshu approx— *
imately four miles to the esst and nnu- to a four-lane -nnuu-nnn
Highwvay at the auwanuou Interchange with the a-1 unn-tpn. -mvnenl
imately ons and one~half ajilas to nr- :n-n.

Parbers Point Accass Road (also referred to as Fort Barrette
Kosd) is located to the acuthwest of the project site and serves
the maip gate of the Barbers Point Haval Air Station (RAS). This
two-lane highway 1s wider near the signalized Farrington Highway
intersection. HNorth of this intersection, nr-.no-n continues up
to Makakilo as the six-lsne Makakilo Unuq.. nno-npnn over ths H-1

Freewsy at MHakakilo uununnranno. .:-w-rupo unnnnnv-uu- vnoquno-
ramp connections toward Bonolulu uosnnol the noan snd south
while connactions ne or from c-»-u-o are l-m. via nnun»uunon
Highvay and w-—-»u-n unnannwnun-. yon-naa on- luu. ne nr- :-n.

Traffic Conditions o .

The dascription of -w».nwur traffic noaaw«»on- is r-aan.ou
traffic counts taken by the State Highunys U»cn-uou-. In ths
vicinity of the project site, Farrington Highway operates below
cspacity during peak vnmnoa.n vwnnsn the afterncon peak hour,
the two-way volume ‘on Farriogton Bighuway 1s approximately thirty-

five percent of the highway's capacity. The existing two-way

-2
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ST RIGE - TRAFFIC_ASSIGNMENT
»n . B
eLL3y " FUTURE WITH PROJECT {CASE 1) .

-

SIGNALiZ!U INTERSECTION

‘Makakilo/Farrington
ovarall LOS .
Avarage Delzy (seaconds)
EB Approach R
WB Approsch
NB Approach
SB Approzch

UNSICNALIZED INTERSECTION Lof .

Parrington/West Accass
8B Approach (shared lans)
axclusive left turn lane

exclusive right turn lane’

ED laft turn off highway .

Parrington/Bast Access
SB Approach (shared lans)
sxclusive left turn lane
exclusive right turo lane
EB left turn off highway

Notes: EB = Eastbound, WE = Westbound, NB = Northbound, 583 = Southbound
LOS = Lavel of Sarvice, * = theoreticsl capacity of intarsection exceeded

TABLE 4 .
PEAK HOUR INTERSZCTION ANALYSIS ; ‘
U CASE 1 oo : :
: o . ©  PUTURE VITH
roTIRE rotoRe. . - PROJECT - . -
W1THOUT PROJECT N WITH FROJECT A SHITIGATEDE -
A . Tmoom - Moom
c B ¢ Y D D
13.8  12.2 16.7 384 © 587 30.6
144 7.7 26,4 8.5 . -°.28.1 30.8.
3.3 9.2 8.3 9.2 '26.5 #3.1.
21.4 11.7 20.9 412.7% 26,4 25.5
- - A A - -
- - [ D = - -
- - A A - -
- - A A - -
- - A A - -
- - B c - -
- - A A - -
- - A A - -




Vol

2,132/7
4,128/F
1,278/¢
1,331/¢
&, 148/C
1,463/D
1,671/
&,479/D

FUTURE WITH FROJECT
AM Poak Hour PN Peak Hour

2,081/r
3,321/p
1,164/c
1,767/v
3,338/¢°
1,282/¢
1,920/
3,541/¢

2,053/r
4,039/r
1,226/c
1,239/C
4,058/C
1,433/c
1,618/p
4,428/D

TABLE 5

RAMP ANALYSIS
{(passenger cars par hour)

1,965/2
3,189/p
1,087/¢
1,568/D
3,203/c
1,862/F
3,486/C

1,251/¢C
merge location (passenger cars par hour)

FUTURE WITHOUT PROJECT
AM Peak Hour' FM Peak Hour

Eastbound en-ramp)
vf = frasway volume aftsr marge

vf(after merge)/LOS
v!(c!;ur'ntrge)lLos

val * merge volume at sacond
LOS = Lavel of Sarvice

vul/LOS
. wm2/LO5
vEf(aftar merge)/LOS
vul/LOS
va2/LOS

. vm/LOS
2-lane ramp onto Qflnue freavway

4=lane freawsy
2-lane ramp outo 6-lane freewsy

CASE 2

CASE 1
Notes: vml = merge volume at first 'merge location {paswenger cars per hour)

MARAKLILO IRTERCHANGE

Lase 2

For Case 2, the analysis assumed that the project’s tvo
access roads would be located directly opposite the Access ] and
Access 3 roads of the proposed Kapolel ¥Villsge project. Two
nqn-nnunn.n-annuou-.r-. formed at the intersections of Farrington
Highway with Access 1 and Access 3, while Kapoleif Village's
Access 2 remsins a T-iuntersection.

For future conditfons with the project, nu-.ur-nuuu kun in
the Xapoleld Village Maatar Plan Keport was used to estimate that

approsimately &0 percent of Kapolel Village would be completed by
year [995. Partial developmant of the proposed Kapolei Town
Center was slso estimated. Improvemanta to nLnnnunnou Highuay,
the Farrington Highway/Makakilo Drive intersaction, aad nvr .
Farriongton HBighway/Village Parkvay intersection would be needed
for Case 2. The improvements dascribed in the Kapolei Village
Traffic Study were assumed. Pigure 5a and 5b show the traffic
assigoment for future conditions with the project. Table 6 ahows
the results of the intersection apalyses for Case 2.

The signelized intersection of Farrisgton Bighway/Makskilo

Drive was sssumed toc be leproved by cumnuuur st 2ll approsches.
The nonmreocum approach would include & laft turo lane, two
nruonur_n-nn-. and a shered lane for through and right turan
-oqnmnun-. The . southbound epproach would be atriped for double
turo lapes.for left and vight turn sovemeats and two lanes for
through traffic. The eastbound approach would ioclude two lanes

for left turns, two through lanes aud a -»uauw lane for right
"turas while the vestbound spproach would be similar except it
‘would only have a siogle lane for left turns. This iotersection
would be at L0S D during both peak bours.

" The signalized intérsection of Farrington Highvay/Village
Parkvay vas assumed to include two through lanes and separate

turn lanes for turns into Village Parkway on Farrington Highvay;

-17-
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. /
, the Village Parkvay spprosch would Snclude two left turn lanes
& 40d a sipgle right turn lsne. The intarsection would operate at
o
hiE LOS € during the both peak hours. .o
u.n a JJJZ 0w o
Sls B o A v oShe MeNG M<  w<ae
nﬂt anan m—— ' Avalysia of the unsignslized FParringeoo Highway/Access 1
m-; intersection shows that the Access 1 morthbound spproach would
] ae
=3 operats st L0S E during both pesk hours. The Access ] southbound
m.u . eniew  ®rw approach would operate st LOS B during the AM peak hour and st
S H 2 Ao C arm m<m< Dw .. vxx< L0S E during the P peak hour. Left turns into the Acceas |
B fe NNam —
Hf north shd south lega would be LOS A duripg both peak perlods.
<
The unsignalfred T-intersection of Farrington Highvsy and
o 5 Access 2 would have adaquate capacity to sarve the projected
> b2 traffic. The vestbound left turns into Access 2 would operate at
W. mm .o onm LOS A during both pesk perfods. The Access 2 shared lane would
v <o Kla a Homu..n.m @ LL“. M=t Il Mt experience LOS C during the AM peak period and LOS E during the
e m....... me PH peak period.
EE3 g, _
= 8 H . :
] == . I Analysis of the Farrington Highway/Accass 3 totersection
L] el —_OODMN L dad o m
E H a wedd 2] Sus O I N E R o<t 4lso shows that there i sdequata cepaclty to sarve the projected
H S | NN e traffic demand at this uvosignalized intersecticn. The Access 3
[ 7]
2 ~ ~ - ~. -~ -~ northbound spproach would be LOS © during che A¥ pesk hour and
[ m ” m M m m m LOS E during the PM peak hour. The southbound approach would
‘m m m 2 m m I : operate at LOS A durtog the AN pesk hovur and LOS D during the PM
L [} - .
= P ] I Pt . peak hour. The westbound and eastbound leftr turn trafffec into
-l - =0 o - - *£“© - £ £*= £a8
of BLESGYS Prissy & s85%L «5E GESE Access 3 would be at LOS A during both peak houre.
El LOeODANOO ~NUOEND M [ N1 oo [ - ®*odou 1 .
Q NN - U OOD M “ L] [ L ] [P | 7] s !
Bl fyS8ERE FLTERD B SBYEM fBe BHoede
m bowaowe .u,v.-.o( Pu..u. Hr 2ea £y I35 e i The eastbound on-ramp at Makaskilo Interchange was analyzed
L] L) [ o - nooo—t B e~ -
] .m..c..m..m.u.m.m .m.uw.un.m.m m .m.m.m.m.m .m.m.u .m.u.u.ud ; &% » two-lana on-remp onto a sin-lans B-1 Freaway (see Table 5);
m ".mm 2023 a...o.mm 583 “| 82255 won 4-..o.m w.mm ! the critical merga volume would be at LO5 Z during the AN peak
" TwtDES B L eBbE 8 mmuw.n 2Ed mosst ’ ‘period apd at LO5S D during cthe PM pesk period. The freevay
SR HHIE T E ST H N R R
u_ 8 “u‘hu.n‘s .M.e. uhwuo. ] muou.wh .Mm"u mnoua;wh . volume after the merge would be at LO5 € durfng the AM pask
m m..-..m . mmu ’ m .m ' .m ' .m ) ! perlod and L0OS D during the PK pesk period. As iu Case 1, the
m m ) ul w u b i proposed project vill bave ninimal impact on remp merge or
[ = L] oy [ .

fresvay conditions.
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TABLE 7

e A E A —

INTERSECTION ARALISIS

FUTURE WITH PROJECT
AH Peak Hour FPM Peak Hour

PM Peak Hour

FUTURE WITHOUT PROJECT

AN Peak Hour
c

Makakilo Drive/H-1 off=ramp

SICNALIZED INTERSECTIONS

CASE 1t

Cvarall lavel of service
Aversge Dalay (saconds)

12.6
12.4
10.1

7.3

5.7
18.8

13.5
12.0
10.1

5
7e
17.6

Westbound approach
Northbound approach
Southbound appromch

CASE 2:

Makakilo Drive/A-l off=ramp

Overall level of ssarvice

39.9
11.8
43.4

Avarage Delay (seconds)
Westbound spproach

Horthbound apptoach
Southbound approach

nounvuuno-a )-b RECOMHHNDATIONS - L - :
"~ The proposed project will incresse traffic volumes along

Mith no other

derslopaent Mr the Kepolei ares, the two-lane highway sud

* Fsrrington Bighway and at Makakilo Interchange.

unsigoalized totersections at the v»ou.on access rosdvays vould
adequately serve future traffic. At the signaliced Farrripgton
n-ur:-nsznr-rnno Drive intersection, ¢hanges to the phasing and
nuluu- should vnocnnn sufficient n-upnnnw. Hinor impacts would
occur ab Makakilo Ioterchange. Localized widening of Farrington
m»ur:-w at the approsches to the unouann acceas roads will
unocnmo for separate laft turn lapes to serva traffic entering
The access Toads should be of -naacunp width

and left turns.

the vuou-nn site.
to allow ssparste laaes for right

onsan“nucnwovlrnn. however, has baen propossd in the sres
betueean H~1 and NAS Barbers Point. Hajor roadwsy improvesents
will bs needed to sccommodate the traffic demands. The proposed

project will increase volumes at eritical locations by approxi-

v sately five percent of the volumes projected without the unouonn.

mluneqnl-un- which serve the othar development, such ss the
u-nn-n ‘Kapolei Town Centear and Kapolei Village projects, would
serve future traffic with the Lusk~Xapolei project; longer delays
pnn.nann-nm nou-o-wntnh-no the exzpscted impacts. Restriping,
ap hunnn-n-u.o-nwnuu- I-w.vo naeded on Makakilo Drive.

Hm u-aeu.p chnnnau is gocnnovun qnun»annon uunwzau will
seed videning to two lanes’ in each diraction betvean Makakile
Drive and the Access 1 intersection. A separate left turn lane
should be provided for eastbound Farrington Highuay traffic
wishing to turn left into the project. Beyond 1995, traffic
qOucla. at the H-nnuuunon m»nr:.u\bnno- I hunan-nnnnan should be
monftored to determine if signalization should bs considered as
other additional development could fncresse traffic demands on

Farrington Highway or produce axcessiva side street delays.

-2 5=
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APPENDIX B

Air Quality Study
For the Proposed
Lusk-Kapolei Residential Development
Kapolei, Ewa, Oahu

by

Barry D. Root
Air Pollution Consultant

January 18, 1988
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TABIE 5

ESTIMATED MAXIMUM BIGHT HOUR CARBON MONOXIDE CONCENTRATIONS
(Parts per Million)

SITR LOCATION

1

10

1

Hakakilo Dr. &
H-1 Off Ramp

H-1 Off Ramp &
Makakilo Dr.

H-t @ Makakilo
Oo Rampa

H-1 Honolulu
Bound

Makekilo Dr. @
B-1 Loop Ramp

Makokilo Dr. @
H-1 On Ramp

East Corper
Makakilo Dr. &
Farriagton sy,

North Gorner
Makakilo Dr. &
Farrington Hwy.

South Corner
Barbera Pt Rd. &
Farrington Hwy.

West Corner
Barbers Pt Rd. &
Farrington Hwy.

Project Acceas Rd
@ Farrington Hvy,

1587
1.4

1.5

1.4

1.8

L7

1.9

2.8

1.8

1.3

0.9

1995 SCENARIOS: A. WITHOUT PROJECT

NOTB: See Figure 1 for location of receptor sites,
description of acenarios, nodals,

C. WITH PROJECT

STATE OF HAWAIT AAGS:
FEDERAL AAQS:

— CASE II D.

YEAR/SENARIO
1995/A  1995/8
1.6 1.7
1.9 - L9
1.7 1.8
2.7 2.7
1.8 1.9
1.7 1.8
1.9 1.9
2.5 2.6
1.9 1.6
L2 L2
0.9 0.9

1985/¢ 1995/D
2.1 2.9
2.3 2.4
1.9 2.6
2.9 2.9
2.3 2.2
2.3 2.2
3.6 4.1
3.5 4.0
2.9 3.0
2.2 2.4
1.3 1.0

8. WITH PROJECT - CASE I

19

4.5
9

WITH PROJECT - CASR IT + WIDENING

See text, Section 7, for
and essusptions.

* Loca:'ion of Carbon Monoxide Receptor Sites

- FREEWAY

H-}i

* Sice 1]

FIGURE
LOCATION MAP

X

e?

20
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APPENDIX C
Noise Impact Study

For the Proposed
Lusk-Kapolei Project

by
Y. Ebisu & Associates

January, 1988
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FIGURE 23

EXISTING TRAFFIC NOISE LDN CONTOURS
AND NOISE MEASUREMENT SITES

‘(Approximate Scale: 1" = 500') -

1.

1.

2.

S.

. TABLE 3
. DECEMBER 29-30, 1987 TRAFFIC NOISE MEASUREMENTS

ALENT )

EQUIV
TIME OF DAY AVE,SPEED —HOURLY TRAFFIC VOLUME——  MEASURED PREDICIED

LOCATION ‘ (HRS) (MPA) - Auto Med.Truck Heavy Truck Laq (dB) Leq (dB}
¢ FT froa centerline of 1000
Farrington Hwy. at wast T0 45 194 5 67 67.0 67.3
end of project site. 1100
30 FT from centerline of 1030 . -
Farrington Hwy. at west 0 45 163 7 90 69.1 68,7
end of project mite. 1145 ’
200 FT from baseline of 1125 .
H-1 Freewvay at esat end TO 55 3,398 71 71 64.3 6%.5
of project aite. 1225 ’ ’
50 FT from centerline of 1300
Farrington Hwy. st esst TO 45 180 5 62 67.2 67.0

end of project site. 1400

50 FT from centerline of 1204
Farrington Awy. near TO 45 228 6 78 66.7 68.0

center of project site, 1300



TABLE 5

EXISTING AND FUTURE DISTANCES TO 60, 65, AND 70 Ldp CONTOQURS

70 Ldn SETBACK(FT)

EXISTING FUTURE

(FT)

. FUTORE

65 Ldn SETBACK

EXISTING

(FT)

FUTURE

60 Ldn SETBACK

EXISTING

STREET SECTION

218
240

134

447

276
276
110
110

917

567
567

H-1 Preevay (C-1)

134

517

1,113

A=1 queva}_(c-i)

West Firrington Hwy. (C-1)

37
61

51

122
132

262
284

237

51

237

" -West Parringten Hwy. (Cc-2)

13
55
57
11
53
55

31

28
118
122

110

110

61
235
266

-2

237
237

Cantaer Farrington Hwy., (C«1)

Wast Project Entrance Road

¢
-
-]

!

51

Center Farrington Rwy, (Cc-2)

24 -
115
119

237

East Project Entranze Road

51
51

110

248
257

. Bsst Parrington Awy. (C-1)

110

237

.:E.'t Farrington Hwy. (C-2)

are to the roadwa
distances are for

Notes: All =metback distances

f-Sight conditions,

Y centerlines. See TABLE 4 for traffic
ne-o

unobatructed Li
‘AM Paak Hour Leq(h).

+3 dB greatsr than

Setback

Ldn amaumed to be 1

apsumptions,
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APPENDIX D

Environmental Aspects of Storm Water Runoff
Lusk-Kapolei Project
Ewa, Oahu, Hawaii

by

Gordon L. D.ugan, Ph.D.
Environmental Consultant

December, 1987
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SCALE 1m.=2000

Kapolei Project, Ewa, Oahu, Hawali

Figure 2. Site Location for Proposed Lusk-

Hydrolegic and Geologic Choracteristics of Cahu
(Source: "2020 Plan," Board of Water Supply, City and County of ionolulu, 1971, Pa
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3

-

-
o~

.



aya *jjouns 1aavA WIGIS SIFEIIIN] pury padojaadpun pue TeinaTn2
-138e jo JjusmdoyaAap UEQIN IVYJ pITAEEE ] 1] SO :uunnu=u
*(2g61 *voul ‘Bupuveyd Airtunwoo)) Aenydyy uoiBujireg ae
8uissos> ayl aoj pauunyd Buraq aiv ciudmorcidmy 1a@ATRD  “EISTXD
uB220 ayl 031 Ia[IN0 PIUTIIIp OU SE UOTLIRAS JTY [RAERK 24l 680IIP
paAOT] S319IBAPOOT) Y smiols Lawdy Buyinp *iaaanoy ‘vofiefed
-33d ySnoiyl i1aieapunci8 ayy SuiBieysans uoriiod dofew 3yl yYyaya
ficpunogq U1aY3i0U §,U0FIEIS IPAEN IJUTod §39qaeq aya apysuy 3Isnf
paaeso] 11d feI0D B 01 IENEW EAOTF JAIABA WI01S Ayl ATTenivesy
*gay311p uoyaeiveid pue sweaals yexem o3 AeayByy voirBujpiiej aaao
sn0T) OSTE 3Jouns waoas aya Lajoedeo poiywyy 51T Jo IENEIAQ
Ing ‘a39a1nd xoq ayl y3noiyia moyjy Ljuo Jou si133ea afeuieip oYl
gwiols @31v3apow Butang *3119AThD xo0qQ punozBiapun v uy Keaydy

:cuwnauuum case017 Aeaalwujvap wdeyexey aussaad ayy

*KanaBuuieap vdeieney yija sa8iaauod pue 109ford aya o

V011735 UIIIEED Y3 punole Sagiaavil eyl yied aBevyeap pawwuon
ue 03 sugeap 1dafoad ayy 3o IpIE uIVIEED I uouw alvuyesp aya
jo uojizod ¥ *2175 13afoad 3yl mo19q 9IUELIBYP 1I0YS B 10 IITEUO

39y1y® AemaBruywap uvdeyexel 031Uy SAOTJ A7TEniuaas LosaBeuymap

o[TYexEH 01Ul SAO[J IBY] UOFIl0od UIDIEIA Y] WOI] SIIIV §

Atojomyxordde jo uopidesxa 2yl yiys *ears 313afoad aya woiy
a8eutuwap ayl “*{z861 *Ju] Bujumeyd Lajunrawe)d) *s115s I23fead

2y jo uo}31d?ds pyw 2yl yBnoayi LemaBeuywap rdetejyey JO ENUTWIN]
ay1 01 AeagBeuyEip (UINIUD GYI UAODP anuyjued ol S1I12aind £q
LuayB1) ajeisiaiu] 1-f) Y3 leptn pa1331Tp ST ‘€210 QO L1o3em
-xpadde Jo sisisuod Aquo yoryn ‘deasBuuywap wdujeyey jJo puwey ay: ‘aays

138f0ad @1se y; pasodoid ay: Jo wynew wate LImNqLIl 9yl

LADSERE S GD ) U A

.=zam a0y hap A1esyae

=123 pasaIPYsSUOI ET YITUA .newm_ f+qm 22 ‘edlnyraquern) "uy QT Jeav

sy [oIeusl ujg aaqqm e:m a:u pug uuuu uuuﬁoum 812 punoaw Jrejuier

:nuuun jenuue u:h .an::uam uununuouau —: ayy Suoye 132f03d 8yl

Jo uorazod laddm 3yl uvo -uu~=0ﬁuunn .uaauz @0y pue EABY puvw

‘ysniq amoE ‘cpIIA ‘sasaeald :uu: ﬂuuurou €1 9116 Sutuyewas oyl

atiyn auvesiefns jo zu:auw u»uun ® uy paanaynd (L8661 13quarcy)

uﬁucumuun ale uuaa 139f0ad aya jo =ouuoum asaay3lou ayy jo £3ide

(X4 hnuunnqxouanc .uuonou ayi 3JO uOT1DA5 13IV] ¥ UY PISENISTP

un TTTA JFoUR1 13318BA @I0IE 01 SIFi3s [JOF 2Eayl 3o na:nroﬁuau

-21 ay] -peiea jout gy puey da’as Luois pue ‘pauywip IT3A fuyag

.uu pa1apisuOD Jo0u ST Yarenyen] Ayuo S3FI1as (YOS IhO] 943 IO

*3%9f03g 92D LFFA quaomnwlnﬂuuaou AENTT FI0% 2J Y1 UIYITA PIPRTD

-uy axe ,puet daais hccwmz 5B euaupmaauu pusy se [T 58 'T¥OTIO0H
pue .wnn:u: *rayeniEn] ‘ony ‘§91195 106 @iviedas anog

*{6L61 *Kkoualy

=oﬂuuuuokm Teiusmuorjauz °§°n) swaiqoid @isel Jo IENEIAq ‘iR

mnaxnﬂwv 203 31yWT1 popudmmodar 1addn eyl pIIIPTEUO0D ST YITYA

‘{1 @2an8y3 jo aull nmasuonﬂ 7/8w 052 oya1 £q unoys &®) T1/8m 062 FET

uomqaaou uvﬁuo—:u @ sey yiAA jujod saegqieg @yl jo LITUIDTA Iy

ug uuuuLv==owu aya | mutuuu uy pejou 3q uwd> Y Q9K T °3 1

louu wow:uu‘ﬁaw: Intog nuunuun Iy woxj e3yws Bupdend aya (@61

1z uoaluaozv noqunum nu«nﬂ:m -:aqn: s, kavy *g*n 9yl W touvosaad

:uq: nauunnuubzou ucosnaauu ® 03 m:uvuouu< ‘*2318 3129foxd syl

3o uowuuoaoun aaddn u:u §aE39A0IY -aucunuun uwu: atfa moay adyd

1918 uv»nw.ouuuuau.uouuan«u .nwreu Y °(z 91n813) @ays 130l

~o1d 8yl 3o A9UI0DI 18VAYIIOU T Kiwpunoq 3o9fo1d wya puokaq Isnf

D R S T s B Ry

R

s,

LE LV



*pajaodar uraioy se woyjediicoavy Auasaad oyl uy Lpnas Japun £}

.

.uuzu,ﬁmuuun: urad0 Bnyavory aya L{recorseddo puw uojyjeas Iy

R R S BT I A

1vawy U704 Biagieg jo Kiepunoq vaayizaocu e Ifd (9r0d AOI3Q
uauu:vn:oumu gaaien Sulafs231 juenbasqns uwo 333333 aiqeqoad
817 puw Lnecmu u:ﬂuuuac puE JUARTRSS v:u uusaax jjouna paseald
qu uouw ww«mnumou asudeT ﬂuuumuuoudscu *uyladuoD puUOIIE ETYI
ua uu L AYTE, w:u S0 uunauun #232n0§83 TRINITU eyl JO maisis
-028 nzu uo o:us adu: ﬂau:u wuuvuuo ogu puU® 'EpBOT FUAINITIGUGD
uuguu uua '3U97J3NU ‘JuapIpas S8 [[9A BR 'JWntoA JJOUNI (9103
ug romcnmu.uo nrawnwuuuucuaq.nuudseau u195uD3 PUOIDE IYI HTIUA
.unwrronw u:raoum 01 ruw=uu:uuu unu:uuuv.ouuavUﬂo BuyuBisap
303 nunanurmc Bav YITYA jo sapnifuBen ayy ‘seiwx sfieyosyp yead
‘ uy seBueyo urkwoﬁwnuﬂuqucuv«.n:u seiynbas o03ade3 38X AYy)
uruwuaau ﬁnucuucowaano .o:u,awu ‘f{yo3es o114nd *Iuo !s1010E]
r:u.unrm_nuchau.ue jfnsex v L(ivisved s} saveys jJjounl 3sIYI
aq uuuuuunu .n:ouuquuoo puno28 Burasyxa Butijypom jJo IIns
-91 ® €% uuoazu 391%A ouuuu:n ut nuowuuuuuﬂe aonpoad iyymiauad
uwaonoun :qouu: muuua gto 9y3y €8 138foad jusmdoyerap v
“(£861 '*ouy Bujpuumyyd L3junmmol) eaae afisyoane/ivsodsyp
31d Tu03 umeuuuum 1TY TeABy IVI0] £13qIvg Byl 03 Aoii Iuasaad
. g3 3o A3ravend aya sswoIdUT 30U vwaenu 1233foad pacodoiad azse
hn 2y jo coduuzuunnou uuuun u:u Soyanp uuuuuocum 29 01 pamnsse
uuonau Ancoauwuvq 0:u,.n=nh +3sano> jyo8 ou:uau Y3 jo vaie ayl
cwnua: 10 saae uuonoun 2139 fg Wyl uacu«a Ujseq UOTIUIIIA pue
uuduq«w wp3o3uy uw J[eiIEuy o3 veyd’ nuunonubuv a3 suoswaa

unauo 10 uaoﬁunHUHAq unﬁﬁsvuauu 03 anp ﬂoa¢~av &1 @8anoy jyjof

oau uo =ouuusuun=uu unu 31 .hu:;uwn uojButazes jo juxew ‘Jjuae

|mo—o»un uma-q> uouonuu a1de onm Y1 jo wIaw asinod J1o8 aya

cazua: nauuua uouuuuuuu ouﬂaoauoucu 03 werd s1adoyeasp

i

<1

R ——



PRZIT113INn 23am ‘(9ga1)(5I5) @3jAaaag UOIIRAISIEUO] [10S *§*)) Iyl
pue (gL61 ‘vedBng puw zadaq iy861 'zadog) .aqc:um Jo L1ysiaa
-1up aya 3o aammzv »uauuueaaa caﬁuaqaaum TRIUamUOITAUY TToAmy
aya £g vuno~o>Uﬂ spoyianm .uzuuuuuuuou wuocnutﬂ—uucqau uEls .
-uo2 v Bursn Lq palvasd lolla 37qepioAsun ay3 jo wotjand sofcm , . ,
© JUIADNIITI 031 JIpA0 UT ‘asammop  a8uwa L3ysusaut trejutes .
uaatl e taro asn-puey uuqauwuuom.m 10] JI43aIITIIP0D ayBuys e
a&n 03 sasodind uojjenyuaa pus uftsap 103 TeEd110e3d Bi0W ET 31
‘iayier HSUETE) S EETH F3ouna~yreyuyea Burkisa ucmquuuv a1 'glro3
-3e3 Seysuanyjuy snoiswnu ayy o3 anp ‘aIqQISeIJ POIIPYEUOD wu: st
17 ‘suorieniys Tesrisead jsow Ul ‘*srx033®3 d7Botorpdy mazy v 3ng
2DEY 03 ‘SU0ITPUOD Ainisyom T¥0f pue ‘11os ‘uvorieaalaa ‘juam
. -afvura vmm— IV2I2337p 103 puUR ‘smIcAE uofleaNp pur Ipniyjulen
8uydaoa g0 wu=wﬂuﬁumeou uur==u|-uuuunu 9IqeUCSEal JOo UojlvUYD .
~J3lap 2yl sa3rynbaz 1uaAd wWao3Ee 2T3¥09ds w lcuu uanwoa j3jouny

J3leA adeyans 3yl aIIvw@yIse o3 nﬁauuan>u,nau=uuu:u nvocru:
‘¥IUGMMOY UIIIFIA Jo mio]

‘BUCYITPUOD juandoraaap 1In) pue Juagaid Yyioq 103
®Y3 uy ‘jzomna syy3 w01y BUTITNERI Jowdey telusmuoayaun

A37tunb jjouna pue uvoyiwlauad jjouna 123338 1841 s10308) unr4u
PY3 Jo Itamscovsw ur YIyA Buoiw ‘aspum °q T1JA Jjouny iwjen

A313uapy o3 Liescaasu sen 11 "a32[oad pasodoad ayy Bol13 Buyarne
92¥7anE jo 8518193 omiwyy £3yTend pus smnyoa pa32efoad
=21 Jjouma Izi1wm 33e)ins jo La11end puc swnyoa Uy SUOTIevlal(w®
pue 3cpieyxe ay3 jo PI9MTIND uw ‘wavp L37Tend 391wA puw

841 Butaswyiss jo paisysuas 104 Jo ade3s ayl ee yonmsouy . ok g
. : ' STP0TCIPAY PuUTTIsHq Jo »FpaTquossy u® WOz  JJouny Iwien

*BUDTIFPUOD
|93WIINE PIITIVOOSE miols 03 S03Iwy91 1f ww 33sfoag jotodmey

PI3TJ 3o s4aarne aays-uo @013 BED T1aA se 'sayousle huasow wuw
.=ASNT v2d9-1; LywIvuyxoadde pesodoad ®43 jo 1owdwy Tvivem

‘2awvas qwuuvnu wo13 wiep Builsyxs m:aucunuuunﬂ pue .wcwuhdacn
=U0XITAG2 BYI BIVNTEAD 03 81 Apnas e§y3 Jo esodand "y

‘Buyiquasse Jo vuunannou nv:uu n—:u uy pasn ABojopoyiram ayy

72005 aRv asoduna
1907000HL3H

S DU U T e T e T e B C 0 ¢ o Cl Y s s T S I e SRR ]

CamCrta



SP1IOS papuadsns pIICEIIED pue pasnseam 33ysodmos ue PASEq SBA

SpPITOof papuadsas Jo woy3IRIIUAOUOD Iyl Lpnis juasaad aya Joj

*STSEQ JUaNbaIJuUT YT UD INII0 01 PUII YITYA SIUIAD JJOUAI i3jEM

w1016 Kaway aya £q pajraed Sy prof pIyos papuadsns penuue

ayy jo Layzofew ayy awyy ‘spoyiram 33aaypuy Aruyem Lq ‘pamns

~21d L{uowwod &F 27 5P YInuseuy ‘auiwaelap o031 I1TA3TIFIPp uniede

21 eaae 3115 123foad {;861) pedoyarap Ly1auasasd ayy =013 330

-unl 123e” BIOJF U] EINTTA SPITOE PIpuadsns satimIuLEaday

*8U0Y2

-1puod> juamdatsaap 3dsfoad-oad 303 *A12ai3yoadsas *1/8m zz°0

PUR (Z°Z 30 FANTea UOTIRIJUADIUOD Ul 3ITNEa: 01 Qg0 jJo Auaya

~¥J3903 J3jouni-{TejuUIR) ® PU® "UT D7 JO TTE)UTEJ TERUUE UBlp

=-aw 3yl Aq papyYATp @39m ‘A1oAaTidadsaly

‘3k-3100/q1 C°0 puw g°¢

Jo saniea snaoydoyd puv uaBolltu ay3y sanjea ustIVIILIIV0D 63

speoy andiano ayj 3rzaton o}

*(Z261) ayaog £q paizodsr azen

1Byl voljIwu Iyl inoyBnoayi spury jeinyynayisfe vcn.auuﬁh ©oI)

eandane juvatianu o3 Supjerea w3iep jJo woyierydmod ® woig paata

-ap

ERE:1) Eanyea asay)

‘SUOTATPUOD Juamdoyarap aNWm~u 33afoad

~21d jusssidas o3 paisayas azen *Aiaayioedsar *if-azoeyqy £°0

pue p*tf jo santes snioydsoyd poe waBoilTu ‘sasodind aajam

-Jedwod 103 ‘yjouna aseyang uy senyea sfnioydsoyd pue uaBoayyu

@ayivIudsaadasr Buyvyimiaazap jo mayqead aya u:ﬂ»lsuudu ol

*vaae 2315 323foad @yl punoae

PUE UTYITA EUWRSIIE u:ﬂuuurnuucd ey wo1y ewimp Layyenb 1ajen

ou aie aiayy ‘A{sivunizzojup

!enxoydsoyd tezos tusBoazyu yeilon

“{®31v9mipas) spryos papuadsns puw

t319 (SuUOTITPUOD Jusmdoyaa

=®P IIn3 pue juasaad *2°y) sod1iswid juovafouew PUEy 3339

01

-337p uoams §28uwys Teyausiyod £313uapy 01

2ATIRIV2E21d01 1s0m

41 palapIsucd Jjouna I93eA MI03s Jo srazawwred Liyyend ayg

£3yt1enb zjouna Y1 aurwirazap o3 Livseslau ST IY

'SUSTITPUOD Jusmdoyarsp [In) puw juassad 203

‘paysitqeIED

Uoaq SRy JWAI0A jjouns iejem anBJans UF IeTIIDUT ay3 woug

"EUOTIVIND Iy 47 pue | Yarn 3L po1 pue ‘gg ‘ot

'z ®1anm sasodind

UOTIRNTEAd J0) uREOY> swWinyS 1432103 Bduarindea yrejuyss ayy

“(¥86T ""T¢ 12 vyraquers) smiois noyjeanp

103 nuaunquuunuudw:uuu Ay pue (pgst
¥FPARH WOXJ PaATI®p @IRp jo IEn eyl

TSAH .yl ‘uoyrinuBysop ul, FREI) ayy

d3338 Lvois ay: svoseo: IATIEAIIEUOI 103

pue Pou21INIBL uaay8
‘pieucat pum katoo))
PEPNIIUT OETR poyiam
U¥ papnTavy sen puey

*ubter daazs {vols,,

F% PATJISSETY aae 139[01d ayy 3o E313® g1 Buyurewss asyy apyya

‘69100 § Fiavaod LERLE]
d8yjo ayyp

L191%vtx01dde 10m0> Yyatyn

~-01d

‘ulu SER1D ‘tatenteny aie sajias yyos

‘ully S9 PITITFEETD Pip ‘moap PURT 3yl jo saiow gg

%43 UTIYITA FITIAE TS oyy jJo sa1yy

‘TeyoToH pue ‘vueyey ‘waz ‘3oal

*Is3n0] ayy E7108%

0 B8e1) pue soipa 9X\IUT Ivaem 1eIyByy ay:z Surawy y 11-2:3 ]

YTA *Q pur ‘) ‘g ‘y pagaqer
91ea sljo5 asayy
JO WOTIERITITSERTI By3

‘®uvorajpuos JINIETON [los BuyBueys pue 1308
Buypnyrsuy *eaep 1921a1doo

843 w013y caiaqanu 9ain3 3o uoraeaodiodur ayy poe (zs41

*sdnoi18 inej oqug PRTJISSETY
TUOTIERE Ayl Inoyfnoayy styos jo gpuesnoyy

WOlj uOTIUBIOJUT JA0D aAjiwyafaa pue

‘uoyimatdyoaad

wed3 pauTEIqo 239 yo1ym 535 ‘s°p

T

#3003) sdew 110k Jo @en ayy wo PeSTQ ST poylaw 153y eyl

‘®uor3Iypuod Bug

~4x8a 13pun samnyos 133wn WI103IF SarawIvIsazdal JUTEI233p 0]

e
i



£l

€393115 DIJFORE puw FAIIAL IFEU paidef1ed sadows IeIvn ®1035,

TIPUNER UeRAI9q JNNIIE PFURINING IW PaIII([0D.-wvidmws Im3uA wo3s,

WRIIIS JYAITAYRH awan 188335 jundny wo paiseIred seidmes dvien suouma

1= Q01/°CH ¥ pPPIvi] waw Yoy deaye
1937 puw ‘m1037100 1¥99F ‘®I0FFLeD [RI0] Idvoxe /3w Uy e3jon 11V,

oseL 006°L £6£°9 da13g (w93
08S £o% $96°1 mIoFyIO) 1¥I%A
00s* 1Y 00s“cE [ =m1077100 [PI0%

i 640°0 $62°0 Leo woay
1200 950°0 9500 1eddop
6zL"0 T6L°0 1570 su3z
c10°0 170°0 £10°0 - Moo
159°1 1860 {ov‘o prvl

. 13 4 6161 8°2 sswean
f14h1 610 o 4 o310
e €50 150 - d 101
o't Lo 18E°0 311

. 11 <%0°0 1zo n-ton
L'y rs 1"t uslixg psajossiqg
fl 61 o1 ) o
oy 60z fA-d 4 a0d
£4 1 b4 414 spyios popusdeng
g9z 124 1€ epyiog 1waol

ﬂ.—q.—uuu:vﬂn 0.-0.-un§ Am.auauvacom

(cz61*wawaifng), ointouon 303 wawg £371end 303w mI03S *ATINIORERIdRE”

_--..-H_

T e19%1

[

3

L

Z1

+211% 173fo0ad ayi woal
§pEOY IUSTIING PUV IUIWIPIS uauuuﬂoun oY1 aujaialap 01 SDNTOA
jjoun: juamdoyaasp TIn3 pue uruwuun aya o3 payydde aq uayl
B3 SUOTITPUOD JUImdOTdAap TIN] Pue (Z§61) Iusvdoyaaap Juscaad
103 SPIT06 papuadsns ucw..nsuogquuan *uaBoa3fu 30J SUOTIBIY
~U27U0D JUINITIGUOD JJOUNIISIEA WIOlS PRUDTIVAEIIOIE Byl
*Jj0unl] 191€A WI0IE [PFILSPIEII JO IUIIUOD
1919w Laway oyl 01 UAFIp SEFAaNY] 6} UOTIUIIIY ' ETOFIFPHOI IVAD
-dotaaap 11N 5,323f01d pasodoad ay3 Joj pacn alan ‘Lyaaridadsan
‘)80 mmm puve ‘zc*0 *09°0 3o spyros pepuadsne pue ‘snzoydoyd ‘ual
-013V JoJ [ 9[QEL JO EBaae TEIIUSPIEaT RTNIOUOH 8yl woll J151EA
w3018 eya jJo sirnssa A3rrenb ay3 ‘Apnas vesaeizd Iyi 03
‘s*hn
1v3IuvsuTIuGd Ayl umuu.nconua=uﬂn seyInEs yayn A7quioaey siuvdmod
ganyea 8BIYL [ 21qel UF usoys s¢ ‘(1ETIIENpUT puT 1¥§2280m00
f1vyavapieaa) nynyoucy 3o €vaIe SERuTWIpP 9En puey AULISJITP UY
CUIRIp M3031F wWolj POI12aT10d eavp Layrend 1wima ueqin paiiodas
(cz61) wrenrfng *ATTE207 °9SIATp BiIv BIP ] ¢pajsadxa sy
*SUOTITIO] [RUPTIVLILIV] APJ ¥ WOl EB [I9A F® *‘£3303§ PIITLp) 8yl
anoy8noaya woaj pe1dayyjod vaep L3yrunb jjouniaisies miols ueqan
pa211dmon (9£61) Iys07] cArTRuotIRe pue LITed0] yioq ‘adrieds aze
swoaw padojoa9p wWoij JJOUNIIDICA BIOIE 203 wiep Layrend
*1/3= Qoot 3% 195 suen sescdand sariviedood J10J SUOT]
~Tptod jrawdoydap Juesaid oY) JOJ SNTEA UOTIVIIVIIVOD SPITOE
pepusdsns ayj Bupuoseas syya Surnorrol *(1L61) **1® 39 sauvol

£q peizodez se ‘uyseg sBeupesg Leg oyo’dupy 2172U8 Y1 jo 3Ino

asayy Buypnyouy ‘SmELaIS hYyw) SnDTIEA ®Woay ©I3e 1yon 13d pro]

e S e AL S M o A e S Sy S e B BN S B B

b ikt 8 sk o]




Table 2

Propoaed Lusk-Kapolei Project, Ewa, Onhu, ilawaii

Estimated Storm Water Runoff and Conatituent Changes due to the
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APPENDIX F

Agricultural Significance of the Lands in the Proposed
Lusk Hawaii Kapolei Project Development

by
Evaluation Research Consultants

January 1988
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