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May 3, 1977

MEMORANDUM

TO: Honorable E. Alvey Wright
Director, Department of Transportation

SUBJECT: Environmental Impact Statement for Piilani Highway

Based upon the recommendation of the Office of Environmental
Quality Control, I am pleased to accept the subject document as satisf{actory
fulfillment of the requirements of Chapter 343, Hawail Revised Statutes, and
the Executive Order of August 23, 1971. This environmental impact state-
ment will be a useful tool in the process of deciding whether or not the action
described therein should or should not be allowed to proceed. My acceptance
of the statement is an affirmation of the adequacy of that statement under the
applicsble laws, and does not constitute an endorsement of the proposed action.

When you make your decision regarding the proposed action itself,
I hope you will weigh carefully whether the societal benefits justify the envi-
ronmental impacts which will likely occur. These impacts are adequately
described in the ststement, and together with the comments made by reviewers,
will provide you with a useful analysis of alternatives to the proposed action.
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INTRODUCTION

Plans for the proposed Piilani Highway in Kihei,
Maui was formulated in 1968 as a result of the County
of Maui's insight to the development potential of that

area as a resort community. The highwavy became

a part of the Kihei Civic Development Plan, as amended,

to meet the needs of the rapidly growing community.
Starting from the Maalaea area, the 12.6 mile long
highway will traverse south to the higher slopes of
Makena-Kula (Fig. 1).

This report analyzes the adverse and beneficial
effects of the highway and discusses the problems
encountered in the formulation of the final alignment

design.
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SUMMARY SHEET

A,

Administrative Action for Final Environmental
Statement

This final Environmental Impact Statement
contains no Section 4(f) statement.

Project Description

The new Piilani. Highway will be located

in the Kihei-Makena area on the Island of Maui,

Maui County, Hawaii. The 12.6 mile long high-

way will be a paved, 2-lane highway with a
basic 100 feet wide right-of~way. The termi~
nal points will be at the vicinity of
Mokulele Highﬁay—Kihei Road intersection and
the Makena Road-Kula Road intersection. The:
geheral alignment will pass mainly through
agricultural grazing-land and .be about 3,000

feet from the shoreline running north-south

through Kaonoulu Ranch, Haleakala Ranch and

Ulupalakua Ranch. A small portion of the
highway will run through existing residential
areas and sugar cane fields.

Need for Improvement

Purpose and jusﬁification for the new
highway were based on the following:

1) Compliance with the Kihei Civic Develop-

ment Plan, as amended, to provide a faster
and safer route between Mt. Haleakala,

Lahaina and Wailuku; 2) Incorporating a
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planned highway design for the area in its
initial stage of development; 3) A fifty-
fold expected increase in population within
the next 20 years in the Kihei area; and
4) Substandard condition of the existing
road which is often subjected to flooding.
Plans for improving the existing Kihei
Road in lieu of a new highway were abandoned
because: 1) Improvement of existing Kihei
Road would have subjected property owners to
high speed traffic in front of their homes;
2) Numerous private driveways would also be
a significant hazard and impediment to through
and local traffic; 3) In the Kamaocle to
Wailea area, existing Kihei Road has only
limited sight distance restricting desirable
traffic speeds; and 4) With the existing
road being close to choice beach lots, the
right-of-way cost would be substantially
higher.

Environmental Impact

The new highway was considered in the

formulation of the Kihei Civic Development

Plan, as amended, and the highway will help
to accommodate the present rate of urbani-
zation of the area by providing greater
accessibility to present properties served

by Kihei Road and Makena Road.
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Displacement of families will be kept to a
minimum. One residential dwelling may be
affected by the proposed new highway.
Relocatees will be assisted fhrough the

State Highways Division Relocation Assistance
Program.

It is expected that the new highway will
not have a significant effect on the air or
water quality in the area. Noise levels will
not be excessive to the surrounding communi-
ties. Dust ard sedimentation problems
during construction will be minimized with
the application of the Hawaii State's
Standard Construction Specification to con-
trol dust, erosion and semimentation.

Alternatives

Three highway alternate corridors A, B,
and C were studied and presented by the State
Highﬁays Division at the April 1968 corridor
public hearing. Alternate C was selected
and adopted because of its greater benefit-
cost ratio and in view of favorable testi-
monies received during the corridor public
hearing. This highway corridor follows the

alignment recommended in the Kihei Civic

Development Plah.




After the highway corridor was selected,
it was found that the -highway alignment had

to deviate slightly from the Kihei Civic

Development Plan alignment to provide adequate

access to the properties on Kailoa Road
in-the Waiakoa Homestead. In this

area, three alignments, Alternates D, E and

F (Fig. 7) were studied and Alternate D proved
to be the best selection in terms of engineer-
ing and economics. All three alignments meet
at approximately the same end points and they
all require the removal of two wooden struc-
tures used for storage. Alternate D dis-
places no families but requires a compound
curve. Alternate E displaces one cccupied
residential dwelling, but this house could be
relocated on the same property. Alternate F
displaces three completed residential dwell-
ings in the Arilani Subdivision and three
more scheduled to be constructed before 1979
in the same development.

Three highway alignment alternates
called G, H and I were studied. These align-
ments are located eaét of the proposed
Kihei Educational Cluster so that the school
children will not have to cross the highway

from the residential districts to the school.
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Alternate alignment H is in conformance with

the amended Kihei Civic\Development Plan.

‘Distribution List of Draft Environmental

Impact Statement

' Federal, State and Local agencies and
other organizations from which comments
regarding the proposed highway have been
requested are shown in Appendix IX. The draft
EIS was mailed to the Council on Environmental
Quality on June 21, 1974.

Action Required by Other Federal Agencies

Corps of Engineers - Section 404 Permit

Persons to be Contacted for Additional
Information

Mr. Ralph 'T. Segawa

Division Administrator

U. 5. Department of Transportation
Federal Highway Administration
Suite 613, 677 Ala Moana Boulevard
Honolulu, Hawaii 96813

Phone No. 546-5150

Mr. Tetsuo Harano

Chief, Highways Division

State Department of Transportation
869 Punchbowl Street

Honolulu, Hawaii 96813

Phone No. 548-5710



III.

DESCRIPTION OF THE AREA

The new highway will be located on the southern
coastline of Central Maui at the bottom slope of
Mt. Haleakala between Kihei and Makena. At one time
a small farming and fishing community, this semi-arid
land is fast developing into a resort community endowed
with a sunny climate and 13 miles of white sand beaches.
Several subdivisions, such as Maui Meadows and Arilani,
are fast developing along with hotels and condominiums.

A. Topography

The terrain is described as nearly level to
gently sloping. Elevation ranges from 20 feet at
the beginning of the project at Kihei to 1,800 feet
at the Makena-Kula end of the project. Slope of
land within the project area averages from 3 to
5 percent.

B. Soils
f Volcanic rocks (either aa or pahoehoe),
cinders and ash form the basic materials from
which the soils developed. Soils are generally
deep, well-drained, and non-stony, and are well
adapted for the cultivation of irrigated crops.
The dominant Great Soil Groups are the Low
Humic Latosal, Alluvial, Reddish Brown, and
Regosol (Ref. 20). Soils are rated "slight" -
a condition requiring only the normal investiga-

tion and precautions during planning and con-

struction (Ref. 23).
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Climate

The area is endowed with a sunny climate with

- median annual rainfall of 10.5 inches. Annual air

temperatures average 75 degrees at sea level with
a 3 degree decrease for each 1,000 feet rise in
elevation. Tradewinds from the northeast prevail
approximately 80-85% of the time, broken by inter-
mittent southerly or Kona wind patterns.

Vegetation

Due to a dry climate, the area has little vege-
tation of scenic value. Besides dense growths of

Kiawe trees (prospcpis pallida), which fare well in

arid areas, vegetation consists of lowland shrubs,

such as koa haole (leucaena glauca), finger grass

(chloris inflata), pili grass and bristly foxtail

' &erticillata) (Ref. 21). Irrigated crops consist

of sugar cane and small gardens.
Wildlife

Wildlife is typical of the low lying coastal
-areas of the island. There are many Sparrows
(passer domesticus), doves (laced-necked dove,
streptopilia chinensis; and barred dove,geopelia
striata), mynahs {acridotheres tristis), and mon-
gooses (herpestes auropunctatus), as well as
rodents such as mice(rus musculus) and rats-
(Hawaiian rat, rattus exulans awaiiensis;black
rat, rattus rattus rattus; gray or Alexander rat:

rattus rattus alexandrinus; and Norway rat, rattus

-8-
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norvegicus). However, these are not endangered
species within the highway corridor and are not

listed as such in the 1973 edition of Threatened

Wildlife of the United States (Ref.28). As noted

by the Department of Land and Natural Resources,
the project area contains no game life. (Appendix
I). Kealia Pond, which is located approximately
three thousand feet from the beginning of the
project towards Maalaea, is a possible breeding or
nesting ground for waterfowl; however, the highway
would cause no adverse effects on this habitat due
to its distance' from the pond and its relative

position.
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DESCRIPTION OF THE PROPOSED HIGHWAY

A.

Type of Facility

The proposed facility is an undivided 100°
minimum right-of-way, two-lane highway which
represents the final segment of a paved ali-
points connector highway system linking Kahului,
Puunene, Pukalani, Kula, Ulupalakua, Wailea
and Kihei. Completion of the new Piilani High-
way will provide: (1) a fast, safe and effi-
cient transportation system for motorists
between Kamaole and Ulupalakua; (2) a much
improved, tourist oriented, sight-seeing south
alternate route; (3) improved regional beef
and agricultural produce-hauling conditions;

(4) access for planned Kihei-Makena area resi-
dential and commercial development outlined

in County general plans (Ref. 13); and (5)
allowance of a wide strip of land between the
highway and beach, thus permitting a more
desirable land use for this area.

Project Location

Plans for the new Piilani Highway outline
a 12.6 mile highway proposed for the Kihei-
Makena area on the Island of Maui. The new
highway alignment extends between the
Mokulele Highway-Kihei Road intersection and

the Makena Road merger with Kula Highway

(Fig. 1}.

-10-~
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The project is separated into two design-
construction phases, Projects A and B.

Project B, the most northerly phase,
begins at Kihei Road Station 500+00, near the
Mokulele Highway intersection, and extends
south to Station 793+15.78, or Project A
Station 0+51. Proiect A, extending south-
eastérly from that point, eventually inter-
sects and aligns with Makena Road to merge with
Kula Highway, at Station 419+00.

For its first mile, the Project B alignment
crosses Alexander & Baldwin cane fields and
several smaller, privately owned land parcels
in Waiakoa Homestead. Continuing southward, it
then intersects Uwapo, Kailoa, Moi, and Ohukai
Roads, crosses the Kaonoulu Ranch and bypasses
the eastérn boﬁndary of the proposed school site
in Haleakala Ranch lands. In the Waiakoa
Homesteads area, the proposed highway alignment
for Project B is routed east of the present
Ohukai Road-Kailoa Place intersection to'avoid
La Palma Park Subdivision and retain Kailaa
Place as a frontage road. Beyond the Waiakoa
Homestead area, the new highway alignment
extends in a southeast, then a southwest
direction. The alignment runs east of a two-
mile segment of the boundary between the

Wailuku and Makawac Districts. In Kamadle,'it

-12-
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bears southeast to connect with the highway
alignment for Project A.

To limit access near its beginning, the
Project A alignment is placed parallel to and
outside of the Kanakanui Road right-of-way.

The proposed alignment is then routed between
Maui Meadows Subdivision and Wailea Land
Development property in Paechea,and merges with
the highway corridor adopted in the County of
Méui General Plan (Ref. 13). A winding reverse
curve between Stations 320+00 and 360+00 is
proposed to offset massive earth cuts and £ills
otherwise required along that segment of new
highway.

Land Use and Ownership

Although most Kihei-Makena area property
is presently dedicated to agriculture, some
lands shown in the present State Land Use Maps
for Maui are reserved for urban, rural and
cohservation use. Property west of the adopted
Piilani Highway corridor, for example, is
generally zoned urban. Table 1 below, summa-
rizes the State Regional Zoning Plans by areas
and percentages. Figure 2 graphically repre-
sents the existing State planned land use for

the Kihei-~Makena area.
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TABLE 1
LAND USE PERCENTAGE CHART
District Area (Sq. Mi.) Percentage
Agriculture 65.27 84.85
Conservation 9.49 12,34
Urban 0.22 0.29
Rural 1.95 2.52

The Kihei-Makena area land development
plan, shown on Fig. 3, has been approved and
adopted as a component of the Maui County
Master Plan in the proposed development of the
Maalaea,Kihei Wharf, Wailea, Makena and Kamaole
regions (Ref. 13).

The Kihei Civic Development Plan calls for
a 20 year development period. Indications are
that the multitude of various developments in
the Maalaea, Kihei Wharf, Kémaole and Wailea
areas are to be realized in accordance with
the master plan. However, resorts such as
those being planned in Makena are based on a
general ten-year development period with an
annual rate of units to be constructed. Below
are some of these planned developments:

1. Maalaea has been planned for single

and multiple family residential uses,
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surrounding the boat harbor and its
related industrial usage.

2, Kihei Wharf in Xalepoleko is planned
for resort, hotel, residential, beach
and park area expansion.

3. Hotel and major resort is planned for
Kamaole.

4. Alexander & Baldwin, Inc., operating
through the sﬁbsidiary Wailea Land
Development, plans a 1500-acre resort
site at Wailea.,

Properties east of the adopted corridor are
owned by Haleakala, Kaonoulu and Ulupalakua
Ranches, Maui Land & Pineapple Company, Inc.,
Hawaiian Home Lands and smaller interest, such
as Maui Meadows Subdivision. Owners west of the
adopted corridor between Xihei and Makena con-
sist of smaller interests such as Alexander &
Baldwin, Inc.(Figure 4)outlines the approximate
relationship of properties adjoining one another
and the adopted Piilani Highway corridor.

Traffic Assignment

In 1971 the Hawaii State Department of
Transportation Highway Planning Branch conducted
a traffic assignment study for Kihei Road and _
the new Piilani Highway for the years 1973 and
1993 in view of the development of the Kihei

area. The study shown below (Table 2) indicated
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that the 1973 average daily traffic (ADT) along
Kihei Road is 2300 vehicles per day and the ADT
projected to 1993 will be 5500 vehicles per day
in addition to the traffic on the new Piilani

Highway (Ref. 11}.

TABLE 2

KIHET TO MAKENA ROAD PROJECTED TRAFFIC FLOW

Kihei Road Proposed Highway
Location Time 1973 1993 1973 1993
West East | West East |West East | West East
Kihei to _ 2300 5500 3100 7400
Kalama Park AM 150 70 | 360 160 {210 90 | 500 210
PM 740 160 170 380 a0 220 | 220 520
Kalama Park to 1300 3000 2600 6300
Route 31/37 Jct.
aAM 80 40 200 a0 | 180 70 | 420 180
PM 4Q 90 90 210 80 180 | 190 440
Route 31/37 Jct.
to Makena Rd./ . 1400 3400 400 3400
Kula Hwy.Jct.
AM a0 40 220 100 90 40 | 220 100
PM 40 100 100 240 40 100 | 100 240

Construction of Piilani Highway, contingent
upon the availability of funds, is anticipated to
start in 1977. 1If the highway is completed by
1979, the ADT at that time is projected to be
4400 vehicles per day.~ In 19923, thé design year
for Piilani Highway, the ADT is expected to
reach 7400 vehicles per day (Ref. 11l). Piilani
Highway would, of course, be designed to accom-

modate these projected traffic volumes.
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E. Major Design Features -

1. General

The new Piilani Highway plan proposes
a 44-foot wide roadway consisting of two
12-foot,undivided paved lanes bordered by
10-foot paved shoulders as shown in Fig. 5.

Safety features considered in the
highway design include: (1) asphalt con-
crete gutters for high embankments where
slopes may be susceptible to erosion;

(2) gutters and cutoff ditches lined to

withstand runoff, if required; (3) traffic
signs; (4) emergency exit lanes at steep
downgrades; (5) guardrails; and (6) slope
roundings wherever they become necessarf.

Basically, the right-of-way will be
100 feet wide but varies depending -upon f
the topography. No left turn lanes are
being provided:

In general, design criteria for the new
highway stipulate: (1) 50 miles per hour
design speeds in conformance with the
American Association of State Highway and
Transportation Officials (AASHTQO) standards.
(Lower design speeds of 40 miles per hour
will be used for the highway along the
proposed school grea and the reversal

alignment following approximately the exist-

-20~
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ing Makena Road toward the end of the
highway. The posted speed limits on the
highway may be lower than the design
speeds where lower speeds are considered
necéssary for safety):; (2) strict design
requirements and provisions for a highway
drainage systeh; (3) maximum 7 percent
highway profile grade allowances; and
(4) scenic vista point and cattle cross-
ing requirements (Ref. 10).
Profile

The roadway profile proposed for the
new system is set to maintain a smooth
grade which developé gradual changes con-

sistent with the character of the terrain.

In addition to satisfying required design

controls, the profile permits new easy
highway connections to surrounding rbadway
networks. Grades approaching the allowable
maximum of 7 percent are set to minimize
excavation requirements along a segment of
the new highwaf crossing rugged ranch land
terrain.

Intersections

Approximate access locations to the
highway are presently proposed at Project A

stations:
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58+00

70+00

85+00
103+00

123+00

160+00

195+00

225+00

243+00

257400
. 295+00
339+80

392+00

Haleakala Ranch - Mendonca
Access and Keonekai Road

Mendonca Access and Maui Land
Investors Access

Mapu Place and Kilohana Street
Kupulau Drive

Mikioi Place and Wailea Access

#2

Ulupalakua Ranch Access #1 and
Wailea Access #3

Ulupalakua Ranch Access #2 and
Wailea Access #4

Ulupalakua Ranch Access #3 and
Wailea Access #5

Ulupalakua Ranch Access #4 and
Makena Road

UlupalakuawRanch Access #5
Ulupalakua Ranch Access #6
Ulupalakua Ranch Access $#7

Ulupalakua Ranch Access #8

and at Project B stations:

513+00

535+00
550+00
562+00
600+00
611+00

635+00

Mokulele Highway and Kihei
Road

Uwapo Road

Moi Place

Kailoa Place and Ohukai Road
Kaonoulu Ranch Access
Haleakala Ranch Access #1

Haleakala Ranch Access #2 and
Waipuilani Road

-23-
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663+00 Lipoa Street,and Haleakala
Ranch Access #3 and Kihei
Educational Cluster Access

694+00  Welakahao Road, and Haleakala
Ranch Access #4 and Kihei
Educational Cluster Access

738+00 Kanani Road

754400 Auhana Road and Kanakanui Road

773400 Haleakala Ranch Access #5 and
Kanakanui Road

Project B access roads are to be

aligned with 1) the future roadway system

of XKihei Civic Development Plan, as amended

(Ref. 13); 2) the County's sewage treatment
- plant; and 3) other Haleakala Ranch service

‘roads.

Structures

The structures to be built in conjunc-
tion with the highway include culvert
crossings or briéges located at all stream
crossings along the highway. At this
time, bridge structures are being consi-
dered for crossings at Kulanihakoi and
Waipuilani Streams. These streams which
afe intermittent -and dry most of the year
contain no aquatic life and carry high
volumes and velocities of flood waters
during winter mbnths. In some ranch land
areas, drainage culverts are also being

considered to be used as cattle crossings.

~24-



5. Landscape
Roadside plantings, topsoil stock-

piling, maintenance for erosion control and
other forms of landscaping and sprinkling
will be considered in the detail design
phase.

Existing Roadway Conditions

Conditions along the existing roadway
between Kihei and Makena are below minimum
County and State requirements when compared to
present day roadway standards (Ref. 8). The
paved portion of Kihei Road from Mokulele
Junction to Kamaole is 6.4 miles. Roadway
pavement is approximately 20 feet wide with
shoulders varying from 2 to 4 feet. The right-
of-way width varies from 40 to 60 feet. Access
is uncontrolled with numerous private driveways
along the existing road. Grades are flat,
ranging from 0-3 percent. The condition of the
pavement is recognizably deteriorated with
numerous potholes,

The unpaved portion of Kihei Road and
Makena Road from Waileé to Ulupalakﬁa is appro-
ximately 9.0 miles. The averége roadway width
is 14 £eet. The road profile grades range up to
12 percent. Limited sight distances, dust, and
unimproved road surfaces make this portion of

the roadway unsuitable for all but jeep and

-25-
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truck traffic. The lack of an adequate drainage
system along the coast from Kihei to Makena
exposes the roadway and abutting properties to
flooding during storm water runoff from

Mt. Haleakala.

The north terminal of the proposed Piilani
Highway is located at the existing Kihei Road
in the vicinity of Kealia Pond. Most of Kihei
Road runs through land designated "agricultural"
and traffic is not as heavy as that portion of
the road in the Kihei-Kamaole area. Presently,
no State sponsored improvements are planned
for the 4-mile segment of Kihei Road connecting
the north terminus of Piilani Highway and the
existing Honoapiilani Highway. This section of
existing roadway is currently under Maui County
jurisdiction and was recently resurfaced in
summer 1976. Plans for this segment to be
turned@ over to the State are presently underway.

The south terminal is located at the
old Kula Highway which consists of a narrow
macadam road with little or no shoulder areas.
Steep and undulating grades with numerous blind
and sharp curves make it a hazard to travel
along this portion of the old Kula Highway
which joins with the new improved two-lane Kula

Highway at Waiohuli-Keokea. A Planning Report

-26-
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of Kula Highway (Ulupalakua to Keokea) for
improvement of this portion of Kula Highway was
issued by the State Highways Division

in August 1976 (Ref. 12a). Planning concepts
call for a new alignment with roadway and

shoulder widths which would be compatible

with Piilani Highway. The proposed Kula Highway

will be an undivided two-lane primary facility
about 4.6 miles in length. The tentative con-~
struction schedule for this segment of highway
is late 1979, providing funding is available.

Economic Factors

1. General - Completion of the new Piilani
Highway will most certainly have a marked
impact on the Kihei-Makena area of Maui.
Tourism and sightseeing should be greatly
enhanced. The transportation of agricul-
tural goocds from outlying communities to
central market places may be more readily
accomplished. A direct Kamaole to
Ulupalakua route will be established.
Construction equipment and materials
required for land development may be
conveniently transported to otherwise
remote or inaccessible sectors of the

Kihei-Makena area (Ref. 13).
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Economic Activity - With the exception of

passing through a small portion of the
Trojan corn field, Alexander & Baldwin
sugar field and some existing residential
areas, the proposed highway alignment will
be on ranchland owned by Kaonoulu Ranch,
Haleakala Ranch and Ulupalakua Ranch

(Fig. 4 and 7).

The aligmnment is not expected to
adversely affect existing employment.
Agricultural operations will be modified
by the division of property caused by the

alignment. For instance, cattle will have

to use certain culverts to cross the align-

ment, Beneficialiy, the highway will pro-
vide easier and faster transportation of
goods. The approximate acreage of land by
use that is affected by the proposed
alignment and the 100-foot right-of-way is

given in Table 3 below:

LAND USE AREA OVER HIGHWAY ALIGNMENT

TABLE 3 *

Classification Use Acres
Agriculture ; Crop 2.40
Pasture 106.94
Urban Residential 41.36
TOTAL 150.70
~-28-



Employment — Justification for the Kihei

Civic Development Plan, as amended, which

includes extensive residential, hotel and
complementary business and school develop-
ment, depends to some extent upon comple-
tion of the new Piilani Highway (Ref. 13).
The highway wili provide a safer and more
efficient route for development of the area,
expedite construction of houses, hotels

and other structures, and thus, generate
employment considerably.

Expected population increases inevi-
tably evolving from project completion
should create a strong demand for commu-
nity-supporting business development which,
in turn, will cause a rise in local employ-
ment rates (Ref, 13).

Taxes - The proposed highway, when
completed, should have measurable effects
on local government. Indirectly, property
tax-base evaluations will probably be
influenced through the improved access.
Directly, taxable lands purchased for
highway right-of-way would be withdrawn
from the tax revenue structure (Ref. 7).
The estimated tax revenue loss due to
right-of-way acquisition would be appro-
ximately $10,600 per year. But the loss
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of taxable agricultural, pasture and
residential lands should be offset by the
increased tax rolls of proposed urban and
resort developments in accordance with the
General Plan that are promoted by the new
highway facilities.

The area's subsequent settlement and
development should increase government
spending as a result of escalated public
demands for watex distribution and sewage
collection treatment systems, and fire

and police protection services.

H. Schedule

1.

. Design Schedule - The final design of the

entire Piilani Highway including the pre-
paration of the drawings, specifications,
cost estimates, contract documents, and

right-of-way requirements will take appro-

ximately one year. Design of Project A and

Project B will each take approximately 8
months with 4 months overlap in the design
periods for each project.

Right~-of-Way Acquisition - Right-of-way

acquisition will proceed upon design

approval.

Construction Schedule - Construction of

the proposed highway is to be done in two

separate phases. In 1968 after the corri-
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dor hearing, it was felt that Project A,
the section between Kalama and Ulupalakua,
should be built first to provide an all
points connector system at the earliest
possible date. At that time, the
existing Kihei Road was considered
adequate to handle the traffic for a few
more years.

Recently, however, there have been
many opinions from the Kihei community
that Project B, the section from Kihei
to Kalama, should have priority in
construction because of the rapid develop-
ment in the area. Construction of the
Project A section is expected to take
approximately 18 months and the Project
B section approximately 15 months.

Revised construction scheduling now
provides for initial construction of

Project B.

The anticipated schedule for design, right-
of-way acquisition and construction is shown in

Table 4 below:
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TABLE 4
SCHEDULE
Start Completion

Design - = - December 1977
Right-of-way
Acguisition July 1977 | August 1978
Project A September 1978 March 1980
Project B February 1978 May . 1979
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V.

ALTERNATES

A.

General

The Kihei Civic Development Plan, as amended

and adopted in 1975, shows a specific highway
alignment which is part of the General Plan. Aany
deviation from this alignment will require an
amendment to the development plan. Alternate
routes were considered on three sections of the
highway alignment. One section is located in
the portion designated as "Project A" and two
other sections are located in the "Project B"
section (Fig. 6). Besides studying alternate
routes of the proposed highway, the alternative
of no highway construction is also considered
below.

Alternates in Project A

Three alternate alignments were developed for
the general highway corridor and presented at the
April 1968 corridor public hearing. The dif-
ferences between the three alignments in the
Project A section were their locations and
terminal points. The following were presented in

the 1968 corridor public hearing:
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Alternate A

This 12.5-mile alignment from Kihei
to Ulupalakua began at the same point as
the presently proposed alignment and ran
southeasterly to end west of Ulupalakua
at the present point of termination. Its:
construction called for unusually deep
earth cuts.

Alternate B

12.6 miles long, this alternate with
similar features of design was routed
parallel to and at an elevation below
Alternate A. The final 1.5 miles assimi-
lated most of Kanaio-Kalama Park Road.
Alternate B also involves extremely deep
earth cuts.

Alternate C

The 12.6 miles of Alternate C align-

‘ment paralleled Alternate B for 10.4 miles,

then curved northward along Makena Road
to terminate north of Ulupalakua at Kula

Highway.

Table 5 compares the construction and right-

of-way costs with each alternate., The engineering.
costs are not included and are $335,600, $330,000

and $317,700 respectively for Alternates A, B and C.
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TABLE 5
ALTERNATE COST SUMMARY
Item Alternates
A B C
Pavement $3,213,000 | $3,279,000 $3,259,000
Grade, Drainage,

Structures 3,595,000 3,420,000 3,858,000
Right-of-Way 707,000 712,000 710,000
Total $7,515,000 | $7,411,000 $7,827,000

The estimated cost of Alternate C is greater
than Alternate A or B; however, its benefit-cost
ratio is higher than the other Alternates
(Table 6). The cost shown is for the entire
highway using a common alignment in the Kihei
residential area.

TABLE 6
BENEFIT-COST RATIO SUMMARY *=*
Total Annual Benefit-

RoadZUser RoadZUser Annual Cost

Alternate Cost/Year Savings Cost Ratio*
a $6,339,674 | s1,497,000 $312,000 4.80
B 6,347,551 1,489,000 308,000 4.83
C 6,244,000 1,593,000 324,000 4.92

* Maintenance cost considered insignificant.
** Reference 10
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Alternates in Project B

1.

Alternate D

Cuts through the Roy Chong properties,
crosses Moi Place and bisects the George
Kukahiko property before proceeding through
the Equity Capital Corp. and T. Hashimoto
properties (Fig.A7). A portion of the Roy
Chong properties, Previously designated
"public use" is now designated "residential".

by the amended Kihei Civic Development Plan.

This alignment displaces a quonset hut
warehouse and an old, uninhabited, wooden
frame house both of which can be relocated
within the remaining property. However, it
requires a compound curve with approximately
a8 7000-foot radius, which is not a desirable
engineering feature.

In 1974, the State Highways Division
made an estimate of the right-of-way acqui-
sition and relocation costs for this alternate.
The estimate was $441,500.

Alternate E

Placed approximately 200 feet below
Alternate D, cuts through the Roy Chong
properties, the George Kukahiko, Charles
Plunkett, R. Hondo, Equity Capital Corp. and

T. Hashimoto properties (Fig. 7).
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This alignment requires the displacement
of one residential dwelling and two storage
structures. Also, it affects more parcels
than Alternate D.

An estimate of right-of-way acquisition
and relocation costs for this alternate made
in 1974 by the State Highways Division was
$533,000.

Alternate F

Located approximately 300 feet below
Alternate E, crosses the Roy Chong property
and the eéstern portion of the August Pimental
and Emery Stoop properties. It then cuts
across the east guarter of the Arilani Sub-
division and the upper portion of two other
paréels before crossing Kailoa Place, Ohukai
Road and joining the same general corridor on
the T. Hashimoto property (Fig. 7).

Alternate F displaces three completed
residential dwellings in the Arilani Subdivision
and possibly three more scheduled to be completed
before 1979. Like Alternate D, Alternate F
also displaces the two wooden storage structﬁres
mentioned. It has the most desirable combination

of vertical and horizontal alignments.
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The right—of-ﬁay acquisition and reloca-
tion costs for thié alternate as determined by
the State Highways Division in 1974 was
$807,500 (based on completion of dwellings in
the Arilani Subdivision), or 5637,000 (based
on subdivided vacant lots in the Arilani
Subdivision}.

Alternate G

Running above the proposed school site,
was examined in view.of the staff study
prepared ky the State's Department of Account-
ing and General Services (D.A,G.S.) recommend-
ing that Piilani Highway be located east of
the proposed Kihei Educational Cluster.
D.A.G.S. favored thistalignment to prevent
the school children from having to cross the
highway whére the speed limit is expected to be
posted at 25 m.p.h. 'Howevéf, D.A.G.S.
recommended that a pedestrian overpass could
be constructed as an alternéte if relocation
of the highway alignmeht was not feasible.

This alternate alignment was located
approximaéely i,ZOO feet east of the Wailuku-
Makawao District boundary (Fig. 6). The
profile of this alignment was plotted and, in
general, had characteristics similar to the
proposed alignment regarding earthwork and

drainage structures. Its length was

~40-



approximately the same as the proposed
alignment of 3.5 miles. Alternate G would
not have as many access and intersection
requirements as the adopted highway corridor.
However, construction of connections to
existing roads through the Haleakala Ranch
property would be an added County expense.
This alignment is not in conformance with the

Kihei Civic Development Plan as amended.

As the result of a request by the Kihei
Community Association, two alternate highway

alignments called Alternates H and I were

studied and presented with the other alternatives

at the Public Informational Meeting held on
April 24, 1974, and at the Design Public
Hearing conducted on July 31, 1974, at the
Kihei School Cafetorium on Maui.

Alternate H

Passes east of the proposed school site
but is aligned below the proposed sewage
treatment plant (Fig. 6) and is in conformance

with the amended Kihei Civic Development Plan.

This alignment would add an additional curve
in the highway, but as in Alternate G, the
curve would be gentle and smooth. The

distance from the highway to the treatment
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plant would be reduced from 600 feet for the
originally proposed alignment to about 150

feet for Alternate H. The vertical alignment

for Alternate H is fairly gentle and is below

the recommended maximum of 5%.

Both Alternates G and H have the following

advantages: (1) Direct route consistent with

topography having a desirable combination of

horizontal and vertical alignments;

{(2) Eliminates the need for school children to E
cross a major thoroughfare. These alternates

also have the following disadvantages:

(1) Existing collector streets will have to be

extended to meet the new highway; (2) A secondary

road following the proposed highway aligpmen£

must be constructed to provide efficient :
traffic circulation in this area; (3) Addi-’
tional cost and time will be required for
mapping and engineering; (4) Possible rezoning
of existing agricultural land makai of the
alternate alignment will place additional
burden on the new sewage treatment plant.

(5) Possible slowing of traffic flow on ;
Piilani Highway adjacent to the school because |
of on and off ramp vehicles. However, this

disadvantage applies to all alternate routes.
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A highway alignment east of the school
site requires extensions of collector streets
from Welakahao, Lipoa, Waipuilani, gnd other
streets for optimum use of the new highway
facility by the lcocal community. This improve-
ment and added costs will be the responsibility
of Maui County.

Comparative costs of the alternate

alignments G & H are shown on Table 7 below:

COMPARATIVE COSTS OF ALTERNATES G AND H

TABLE 7

Alternate G H
Basic Construction Cost $1,622,000%%* $1,622,000%%
Pedestrian Overpass - - % - - %
Extension of Collector
Roads (by Maui County) 382,000 209,000
Total $2,004,000 $1,831,000

* To be State funded.
** Including additional Engineering and Surveying

An alignment east of the school site will
delay the completion schedule of engineering
design for the highway because of the additional
time required for planning and surveying the

new corridor.
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6. Alternate I

Approximately 4.23 miles long and bypasses
above the proposed school site and below the
treatment plant (Fig. 6). In bypassing this
area, the alignment has two reverse or S-
shaped curves. These curves are not desirable
from an engineering viewpoint and therefore,
this alignment was discarded as an acceptable
alternate.

Alternatives for Temporary Connection

Because the highway is expected to Be con=-
structed in phases, a temporary connection from the
first phase of the highway to the existing Kihei
Road is needed. Four planned access locations for
the first phase are Auhana Road, Kanani Road,
Keonekai Road and Kilohana Street. These four
locations could be considered for temporary connec-
tion. Kilohana Street has been selected as the
temporary connecticn to existing Kihei Road
pending availability of construction funds. The
temporary connection will be in use for at least
18 months after Project B has begun. The adverse
impact for the road that is chosen as a temporary
connection is that additional traffic from the new
highway would be routed through it to the existing
Kihei Road.

For Auhana Road and Kanani Road where there

are more residential developments than Keonekai
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Road and Kilohana Street, the added traffic will
mean more traffic noise and exhaust emissions than
that being presently experienced. Paving and
striping along Kanani Road will be a beneficial
impact for that road. Auhana Road, if selected,
would be. widened and repaved. Keonekai and
Kilohana are in good condition and do not need to
be upgraded for use as a temporary connection.
Presently, the areas along these two streets have
few developments,

At the design public hearing, it was suggested
that the new highway (first phase) be extended to
reach Wailea instead of Kalama. If a connection
is chosen at Wailea, it will be beneficial to the
Wailea Resort by providing easier access to that
area,

Improvement of Existing Facilities (Kihei Road)

Improvement - of the existihg Kihei Road along
the coast was considered as an alternative to the
new highway. However, this was.felt to be neither
feasible nor advantageous for the following reasons:
1) Improvement of Kihei Road would have subjected

owners to high speed traffic in front of their

homes.

2) Numerous private driveways would also be a
significant hazard and an impediment to through
traffic.

3) Because Kihei Road is only a few feet above
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sea level, it would be exposed to frequent
flooding and proper drainage'would still be a
major problem. |

4) In the Kamaole to Wailea area, limited sight
distance and adverse grades restrict desirable
running speeds.

5) Being close to choice béach lots, the right-
of-way cost would be substantially higher.

Effect of No New Construction

In the event that plans for the new highway are
suspended, traffic will be forced to use the avail-
able roads which, when compared to County and State
standards, will operate below stipulated require-
ments (Ref. 8). Kihei-Makena area land development
woula require at least a resurfacing program for the

existing rcocadway. Although it would improve area

acces%, such a step would not offset existing roadway

problems of flooding, steep grades, lack of access
control, and limited lateral clearance.

Other Than Highway Construction

As a step in the County of Maui master plan-
ning, the feasibility of an island mass transit

system was reviewed in the General Plan, Lahaina

District, County of Maui, 1969. The report stated

that although an island mass transit system would
satisfy human conveyance needs, it proved inade-
quate when compared to a new around-~the-island

highway capable also of accommodating trucks haul-
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ing large agricultural produce and livestock
shipments. It mentioned that a mass transit system
on the Island of Maui would probably not be

economically justified before the year 2000.
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VI.

PROBABLE IMPACT OF THE PROPOSED HIGHWAY

A-

li

Social

Urbanization

Up until 1968, urban development in

Kihei area has been minimal, but in the past

few years the urbanization process has begun

to move at a faster pace. New residences,
subdivisions and other planned developments

are either being constructed or are in the

planning and design stages. The new highway

will increase this tempo of urbanization

until the Xihei Civic Development Plan, as
amended, is realized in about 20 years by

providing easier access to the Kihei area

and by providing a more efficient means of .

transporting construction material.

Two impressive planned resort develop-
ments will have a significant impact on
social and economic conditions in the area.
These are: the Wailea project by Alexander
and Baldwin, and the Makena project by
Seibu, a Japan-based firm. The 1,500-acre
Wailea site will be developed as a "City
of Flowers". Presently, a completed 18-
hole golf course‘is being used by both
residents and visitors. Recently approved
from agriculture to urban zoning, the

Makena site will be developed into a hugé
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resort complex within the next 10 years.
Plans include building 4,292 apartment
units (more than the entire island has now),
477 homes and 1200 hotel rooms at an annual
rate of 495 apartments and 150 hotel rooms.
Seibu also plans to spend $6,682,000 for
road development;

Approximately 1,350 directly related
jobs and 2,260 indirectly related jobs will
be created by this development (Ref. 21).
Development and increase ih population will
inevitably generate need for service facili-
ties and, thus, employment for the populace.

A major objective of the Kihei Civic

Development Plan, as amended, was to preserve

the modern Hawaiian life style by encourag-
ing intermingling of local residents, Visitérs
and retirees in the resorts, beaches and
other public places.

Traffic congestion and the accident rate
on existing Kihei Road should be reduced by
the new highway which is designed to meet the
anticipated traffic needs from these proposed
developments.

The proposed highway will also have an
impact on future highway phases under plan-
ning, such as improvement of the old Kula

Road in the section between the project '
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terminal point and the new Kula Highway.

Impact on present land use include the
taking of agricultural grazing and cane field
lands and several smaller privately-owned
parcels in Waiakoa Homestead. Design of the
highway will take into consideration an
alignment whereby displacement of any family
or employment will be minimal.

Population Displacement

Only Alternate E requires the relocation
of a family. If this alternate is chosen, the
displaced family will be eligible for relo-
cation advisory assistance and relocation pay-
ments under the Hawaii State Department of
Transportation Highways Division Relocation
Assistance Program. It is anticipated that
the existing dwelling of this displaced
family can be relocated within the remaining
property. Any other families that may be
displaced due to unforseen circumstances not
anticipated during the design phase of the
project will also be eligible for such
assistance. A brochure describing the
program is entitled Hawaii State Department
of Transportation Relocatian Advisory

Assistance and Relocation Payments.
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Adequate housing in the Kihei area is

available with the development of new subdi-
visions, condominiums and other planned
housing developments. An availahility study
was conducted by the Hawaii State Department
of Transportation Highways Division to see
whetﬁer there were enough available houses
for sale within the price range of the
dwellings which may be affected by the new
highway. The prices ranged from $42,500 to
$70,000. As indicated by the survey, there
are available houses for sale and within
range of the dwelling to be acquired. Talkle
8 shows the available houses for sale at
such time the inventory was made.

Piilani Highway is generally designed
to have adequate lateral clearance from
existing properties located in close proxi-
mity to the new highway. Access connections
to the new highway are proposed at locations

in conjunction with the Kihei Civic Develop-~

ment Plan, as amended, and therefore, are
not anticipated to require any family
displacements.

Public Health and Safety

One of the major considerations in the
alignment of the new highway was to locate

it above the flood and tsunami inundation

plains, thus providing a vital communication and
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supply link from Wailuku and Kahului should
water-related disasters occur. Besides that
problem, the proposed highway will eliminate
steep grades and numerous curves, uncontrolled
access, restricted lateral clearances and
generally provide faster, safer traffic condi-

tions than do the present Kihei and Makena

Roads.

4. Efforts to Minimize Impact

The Hawaii State Standard Construction

Specifications {Ref. 8) will help to control
dust, sediment and erosion during the con-
struction phase of the highway. The Kihei
Civic Development Plan (Ref. 13) will regula-
late land development in the Kihei-Makena
area.

Economic

1. General

The new Piilani Highway will bypass the
Kihei coastal areas where.business activities
are located. The offsetting of the highway
from the coast will not significantly affect
the general level of business activities to
a great extent since the local businesses
primarily are designed or intended to serve
and cater to the needs of the residential
community and to accommodate tourists.

Connector roads to existing Kihei Road will
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provide access to the business centers along
the coast.

The new highway will provide the means
to realize the development growth and econo-
mic potential planned for this area. The
economic value of Kihei will be increased
because of the improved transportation
facility to existing and planned development.
Improved access to Wailea and other resort
facilities will benefit the local tourist
industry and will enhance the economic via-
bility of the ranching industry.

The general emplofmeht outlook in this
sector will continue to improve with subse-
quent developments of the planned residen-
tial, business, recreational and resort
activities. These developments will provide
an upward trend for employment. The highway
project itself will produce a short-term
increase in employment level for construc-
tion personnel.

The new Piilani Highway will have some
impact on ranching operations. Construction
of cattle underpasses across the highway
will be necessary to insure maximum use of

the surrounding land.
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Project Costs

Design and construction costs estimated
for the new Piilani Highway (based on the

alignment as proposed by the Kihei Civic

Development Plan) are outlined in Table 9.

TABLE 9

DESIGN AND CONSTRUCTION COSTS

Engineering

Project A Project B8

S 172,000 179,000

Right-of~-Way Acquisition 177,000 533,000

Construction

4,553,000 2,564,000

Sub-Total 4,902,000 3,276,000

TOTAL $8,178,000

Maintenance and Operating Features

The design will recognize the opera-
tional aspects of the existing roadway net-
work both during and after construction.
Construction.phasing, temporary detours and
other safety and public protection features
will be treated specifically and as required
in applicable plans.

Operation and Use of Existing Facilities

Kihei Road as part of the Maui County
road system will continue to be used while
construction of the proposed highway is in
progress. During construction, the contrac-
tor will be held responsible for maintain-

ing all private and public facilities such
-585~
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as driveways, highways, roads, bridges, and
underground and overhead utilities that may
possibly be affected by the work (Ref. 8).

In addition, Kihei Road will be a collector

road for the Piilani Highway (Ref.l13).

Environmmental Effects

1.

General

Certain key elements must be recognized
in preparing ecological impact assessments.
Engineering data, environmental data and
ecosystem concepts must all be integrated in
an interdisciplinary effort. The engineering
data and abiotic factors of the physical
environment are expressed elsewhere in the
statement. Certain diﬁensions of the ecolo-
gical impacts are listed with the best possi-
ble estimates using the current state-of-the-
art:

a) Positive impact on terrestial biota by
enhancing species diversity in the
vicinity of the highway (creation of
ecotone) .

b) Negative impact on terrestial habitat
due to possible secondary development.

c) Negative impact on the natural succes-

sion of plant life within the highway

right-of-way only.
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d) No impact on downstream biocta due to
construction of fills and cuts.

e) No impact on daily and/or seasonal
migration of terrestial biota.

f) Mo impact on endangered or threatened
species.

As stated earlier, the proposed highway

will be a partially controlled access type

highway which would tend to control secon-

dary development. Also, land use controls

according to the County's General Plan would

be implemented.

The streams in the project area are
intermittent and the area is quite dry most
of the year. It could safely be said that
there are no downstream biota within a
reasonable distance from the project site.

The new highway will affect some plant
and animal life, but to a minimal extent.
Plants affected consist of Kiawe (prospopis
pallida) trees and lowland shrubs. Migratory
populations are non-existant in the immedi-
ate project area. Animals consist of local
birds, sﬁch as sparrows (passer domesticus)
and mynahs (acridotheres tristis), and rats
(rattus exulans hawaiiensis, rattus rattus
rattus, rattus rattus alexandrinus, rattus

norvegicus) and mongooses (herpestes

-57-
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auropunctatus) ; however, these animals will
find sheltei in the vast surroundings left
intact. Thus, elaborate conservation
measures are not necessary. The flora and
fauna in the proposed highway project area
are neither rare or endangergd species.
However, in the area of Kealia Pond at
Maalaea, there are endangered indigenous
bird species (Ref. 29) of Hawaiian stilt or
aeo (himantopus himantopus knudseni),
Hawaiian coot or alae Keokeo (fulica ameri-
cana alai) and Hawaiian black-crowned night
heron or aukuu (nycticorax nycticorax

hoactli), which may become subject to more

traffic noise upon completion of the Piilani

Highway Project for traffic between West
Maui and Kihei-Makena.

An inventory of waterfowl taken in
winter, January 18, 1973 at Kealia Pond by

the State Department of Land and Natural

Resources, Division of Wildlife, showed that

the following birds habitate there: pintail
duck (anas acuta), shoveller (spatula

clypeata), Hawaiian coot (fulica americana

alai), Hawaiian stilt (himantopus himantopus

knudseni), Pacific golden plover (pluvialis
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dominica fulva), sanderling (crocethia alba),
wandering tattler (heteroscelus brevipes) ,and
night heron (nycticorax nycticorax hoactli).
Two of these waterfowls, the Hawaiian
stilt (himantopus himantopus knudseni) and
+he Hawaiian coot (fulica americana alai},
native only to Hawaii, are threatened with
extinction according to the Department of
Land and Natural Resources, Division of Fish

and Game. They are also listed in Threatened

wWildlife of the United States, 1973 edition

by the U. S. Department of the Interior, Fish
and Wildlife Service, Bureau of Sport Fisher-
ies and Wildlife (Ref. 28). 8State conserva-
ticnists are also showing concern over the
welfare of the Hawaiian black-crowned night
heron (nycticorax nycticorax hoactli) in
considering endangered waterbirds in Hawaiil
(Ref. 29).

According to Hawaii's Endangered

Waterbirds prepared by the Hawaii State

Department of Land and Natural Resources, the
privately-owned 950 acres of Kealia Pond

is being considered as an area to be acquired,
preserved and developed as a wildlife refuge

for endangered and other species of waterfowl.
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At present, the bird peopulation fluctuates

year round but increases during summer months

when the pond contains shallow water (Ref.29).
Current Hawaii State standard design

and construction measures, such as Section 639-

Temporary Project Water Pollution Control {(Soil

Erosion) of the State's Standardized Special

Provisions will be incorporated as a require-

ment for this project to minimize adverse
environmental effects (Ref. 9).

Natural and Historical Landmarks

The new highway will not adversely affect
any natural orx historic landmarks. The State
Historic Preservation Officer has determined
- that the probosed highway will have no effect
upon any known historic or archaeological site
within or likely to be eligible for inclusion
in the Hawaii or National Register of Historic
Places (Appendix I-Letter).

An archaeological survey was made along
the Project A alignment and ten archaeolo-
gical sites consisting of stone walls and
rubbles, platforms and enclosures of which
eight are outside of the proposed right-of-
way, were located in 3 groups near Stations

210, 220 and 245, but considered of no major
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importance because of their marginal values
based on deteriorated site conditions and
low research potentials {(Ref. 17). However,
two relatively undisturbed sites, located in
the vicinity of Stations 222 and 223 west

of the proposed alignment, were recommended
to be preserved without excavation and to

be incorporated in a proposed roadside stop
and scenic vista point. ‘These sites consist
of platforms with heaped stone walls enclo-
sing shelter areas historically used for
resting places in journeys from upland to the
shore.

A portion of the alignment requires no
field work because Preliminary studies
conducted by the Hawaii State Department of
Land and Natural Resources, Historic Sites
Division (using aerial photos, discussions
with property owners, and the factor of
extensive usage of these lands by ranchers)
indicate that archaeological value no
longer exists in the area.

An archaeological survey was also made
along the Project B alignment and six sites
consisting of caves, walled shelters, house
complexes and platforms were found with four
sites concentrated at the beginning of

Project B and two scattered sites at loca-
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tions approaching the end of Project B.
These were considered of limited value due
to eradication of much archaeological evi-
dence in the past by such operations as
bull-dozing for controlling brush fires, and
cattle grazing (Ref., 18). Of the six sites
recorded during the survey, two were felt to
require further investigation. These sites,
the "ahu" near Station 545 and the dwelling
cave near Station 740 were thoroughly checked
out during archaeological salvage operations
and no further work on them is deemed
necessary.

The physical environment of the study
area along the Project B alignment places
severe limitations on those who attempt to
exploit it. These limitations account for
" the sparse development of the area in both
the pre- and post-contract eras, as well as
af the present. 1In addition, long-term
cattle ranching operations and the use of
bulldozed fire-breaks have eradicated much
of the archaeological evidence which might
have been present here, The general paucity
of sites and the apparently transient,
seasonal nature of the few sites located are

quite evident. For instance, the Palauea
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area had a "dual use®, with families or 'ohana

moving between the upland agricultural zone

and the coastal aguacultural zone, leaving the

transitional zone between almost wholly
unexploited. The findings bear out this
theory of land utilization, and the area of
our study falls largely within this margin-
ally used transitional zone.

Multiple Use of Space

Maui Electric Company and Hawaiian
Telephone Company will share the highway
right-of-way where existing overhead trans-
mission and distribution lines are located
within the General Plan highway alignment.
A combination roadside stop and scenic
vista point overlooking the Wailea~-Makena
coast is proposed to be incorporated in the
design of the highway.

Bikeways may be considered for sharing

the highway right-of-way. However, a master

plan for bike paths would have to be deve-
loped. A more scenic and desirable route
would be to have a bikeway on the existing
Kihei Road which would be safer and closer
to the beaches and scenic coastline.

Waste Management

a. Alir

It is not expected that the
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construction of the new Piilani
highway will present any adverse

effect on area ai: pollution. Aair
guality problemé caused by the highway
construction will be minimized through:
(1) zoned or limited sector excavation;
(2) dust control measures such as
sprinkling; and (3) non-burning techni-
ques such as hauling discarded materials
and other on-site refuse to County
incinerators and County-approved dump
sites,

The Environmental Protection

Agency (EPA) has classified the State of .

Hawaii as a Priority III Region for
auto-related pollutants (ie. carbon
monoxide (CO) and, as such, must maintain
an air gquality level below the national
secondary ambient air quality standard.
Department of Health monitoring data
for the year 1974 have shown that the
present ambient air quality from auto
related pollutants for the Kihei-Makena
area have not exceeded these standards.
Study resﬁlts obtained by the State

of Hawaii Department of Transportation
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Materials Testing and Research Branch in
April 1976, based on the EPA prediction
model "HIWAY", show that the proposed
Piilani Highway will have no adverse effect
to the air quality in the Kihei-Makena area
(Ref. 25). Estimates of projected CO
concentrations from the proposed highway
were made for sensitive receptor locations
along the route using the EPA prediction
model "HIWAY". The projected 1979 and 1989
traffic volumes and emission factors were
used in the analysis with the proposed
roadway subjected to the worst possible and
most probable meteorological conditions.

CO concentrations were then determined at
the receptor locations.

The ambient concentration of CO in the
vicinity of the proposed roadway can be
reasonably expected to be negligible. This
rationale is based on the predominantly
undeveloped and widely dispersed sources
(residences) which generate very little CO.
The distance of these sources to the
immediate study area would allow ample
dispersion and the measured concentrations

would not be significant (Ref. 25).
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The complete CO analysis is available in the Air
Quality Report. Below is a summary of the maximum esti-

mated CO concentration at the highway right-of-way:

1-hr. CO Concentration

Condition at highway ROW
Worst Case 1.342 ppm
Most Probable 0.543 ppm
(Daytime)

Most Probable 0.543 ppm
(Nighttime)

The CO concentrations expected to occur as a result
of the proposed project are below the Federal l-hour
standard of 35.0 ppm and below the State of Hawaii 1-hour
standard of 9.0 ppm and is not expected to have any adverse
effects on the ambient air quality of this community.

The Hawéii State Department of Health has concluded
that: (1) this proposed ?iilani Highway project is consis-
tént with the control strategy as specified in the State
Implementation Plan, and (2) the project is not likely to

interfere with attaining State Ambient Air Quality Standards

- under free flow traffic conditions (Appendix I-Letter).
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The beneficial effects to the air qua-
lity in the more populous developed sections
of Kihei due to rerouting of the traffic on
the new section were not evaluated and no
discussion is presented. (Ref. 25)

b. Noise

Noise from construction equipment and
machinery will be audible especially during
the grading, concrete pouring and asphalt
placing stages of the new highway construc-
tion. Trucks hauling soil, rock, asphalt and
ready-mix concrete will be traveling between
supply sources and the project site. Neces-
sary blasting and drilling operations will
be conducted in several locations. These
noises will have an impact on the community
along with other construction noises of
nearby developments; however, they are
temporary and will be affecting a somewhat
small segment of the total population at
any one time.

Three sets of factors affect highway
noise levels: (1) traffic (volume, speed
and truck traffic); (2) topography
(vegetation, barriers, height of road above
or below grade); and (3) roadway (configu-

ration, pavement types and distance). Since
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traffic noise varies both spatially and
temporally and is studied on a statistical
basis, traffic noise is most meaningfully
described as a "statistical time distribu-
tion" of noise levels. Some useful values
of distribution are the noise levels that
are exceeded for 10%, 50% and 90% oﬁ the
time. The Lgg and Lo noise levels are
used as the principal noise parameters for
highway design by the FHWA and other in-
terested associated groups. 1In a very
general sense, the LSO noise level is
a statistical value that is representative
of near average noise and the Llo noise
level is a statistical value thgt is _
representative of the peak noise. (Ref. 24).
The curves shown in Fig. 8 relate the
1973 and 1993 L., traffic noise levels of
the highway as a function of distance away
from the highway. (L50 is defined as the
noise level which is exceeded 50 percent of
the time.) The curves were determined by
the noise level prediction method outlined in
the National Cooperative Highway Research
Program (NCHRP) Report 117 (Ref. 12). This
method is wholly empirical and the noise
level equations were based on statistical

measurements of noise levels near highways.
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The traffic volume was taken from the State
Highway Planning Division's traffic assign-
ment study (Ref. 11) at the peak hour volume
of 700 vehicles per hour, with 2.5 percent
of these as trucks, and traveling at the
design speed of 50 m.p.h. Except for grades
greater than 4 percent, all factors tend to
reduce the noise levels.

Design criteria recommended by NCHRP
Report 117, Federal Highway Administration
(FHWA) PPM 90-2 and FHPM 7-73 are listed in
Table 10. ?Projected Lgg values (Fig. 8)
within criteria of Table 7 are at about

350 feet.

TABLE 10
NOISE LEVEL DESIGN CRITERIA
Lgq (dBA)} Lio (dea)
Reference School Residence | School Residence
NCHRP Rpt. 117 55 50. 61 56
FHWA PPM 90-2 - - 70 70

In comparison with the design criteria,
the Hawaii State Department of Health has
issued a reduced noise control regulation
for the Island of Oahu which will limit the
the noise of light vehicles (less than
6,000 lbs.) traveling at 50 m.p.h., and

heavy vehicles (6,000 lbs. and over)
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traveling at 35 m.p.h. or more. The L50
noise levels measured at a distance of 50
féet are limited to 71 dBA and 75 dBa
respectively for light vehicles and heavy
vehicles. These limits are'to be effective
in 1977.

Several properties along the General
Plan highway alignment were selected for
noise level predictions because of their
proximity to this alignment. The traffic
volumes are the peak one hour traffic bhased
on the traffic assignment study (Ref. 11).
The predicted 1973 and 1993 L10 noise levels
for various properties along the highway are
listed in Table 11(Fig.9). The predicted noise
levels shown do not include the reduction of
noise due to acoustic barriers or to depressed
or elevated highway cross sections.

The ambient noise of any area is the
background noise made up of all the natural

and man-made noises generally considered to

be contained within the acoustical environment

of the general area. In suburban and rural

‘areéé, barking dogs, rustling leaves, chirp-

ing birds, and crickets may be a significant
part of the ambient. Near schoolgrounds,
recreational areas, and parks, children's

voices may be a part of the ambient noise.
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Similarly, near streets, major arteries and
highways, traffic noise may be part of the
ambient noise. Some ambient noises vary
from day to night; some ambients differ by
the day of the week and some ambients vary
from summer to winter. Where ambients
involve commuter traffic routes, these
ambients can vary day by day.

According to the Kihei Civic Develop-

ment Plan, a school site and a government
complex are planned along the alignment of
the highway. The school site is the Kihei
Educational Cluster which is located at the
end of Lipoa Street in Kihei.

For purposes of highway noise studies,
ambient noise measurements are taken in
order to establish a base for existing noise
conditions. This makes it possible to have
a reference for comparison when roadway
changes, improvements, or new highways are
contemplated for an area. The difference in
noise levels "before" and "after" the change

gives an indication of the impact of the

noise on the affected area. In addition, the

number of residences or noise sensitive

sites, such as schools, churches and hospitals
in the area affected by the change, represent

another dimension of the extent of the impact

(Ref. 24). 73
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A noise survey was conducted by the
State Materials Testing and Research Branch
in March 1975, entitled Noise Level Read-
ings, Piilani Highway, Kihei to Ulupalakua,
Maui, to determine the ambient conditions
along the existing Kihei Road as well as
along the proposed corridor. The noise study
has indicated that a number of residential
and commercial properties along the existing
Kihei Road are presently experiencing
adverse affects to vehicular noise exceed-
ing ?0 dBA. The no-build alternate in which
thé present two-lane roadway is expected to
carry all of the forecasted 1989 traffic
volume will substantially increase the noise
levels and have an impact on an area within
100 ft. of the roadway. The existing noise
levels can be expected to reach 77 dBA
(Table 12 and Figure 9).

The proposed Piilani Highwéy would not

create any adverse noise effects on the
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TABLE 12
NOISE LEVEL READINGS

Marcir

1975

KIHEI ROAD, MAUI, HAWAII

NO BUILD ALTERNATE

Ambient Predicted L ONOiSE
Test .
Site | Test Location Noise Levelqlevels (amA}
(Average)dBA 1979 1989

1l Suda Store — 50' fram Kihei

R4, 72 74 76
2 Keolahou Congregation Churchy

& Cemetary - 100' fxram

Kihei R4. 65 70 71
3 Memorial Park - 50' from

Kihei Rd. 57 70 73
4 Maui Iu -~ 50' fram Kihei Rd. 74 75 77
5 Beach - Menehune Shores

-1000' fram Kihei Rd4. 59 59 60
6 Across Kihei Rd. from

Menehune Shores - 50

fram Kihei Rd. 70 73 75
7 St. Theresa Church - Lipoa

and Kihei R4. 70 73 75
8 Waiohuli and Kihei - 50°'

fraom Kihei Rd. 72 74 76
8A | Kihei Baptist Church - 50'

East Side of Kihei Rd. 66 71 74
9 Fire Station - next to

Assenbly of God - 50!

West Side of Kihei Rd. 68 72 74
10 Kalama Park - 100' West Side

of Kihei Rd. in parking

lot 64 69 70
11 Kamaole Park ~ 50' fram East

Side of Kihei Rd. 69 70 73
12 Kamaole IIT Park — 50' from

West Edge of pavement

(Kiheil Rd) 66 67 72
13 Public parking lot-foot of

Kilohana St.—50' East Side

of Kihei Rd. - parking lot 70 71 74
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community. By diverting a major portion of
the trucks and through traffic away from the
populated residential and commercial areas,
the bypass route will help to eliminate a
major source of traffic noise along the
existing corridor. In addition, some bene-
ficial effects would be experienced by the
existing shoreline areas.

The projected noise levels along the
proposed route are not expected to exceed
the allowable noise levels 70 dBA
(Fable 13 and Figure 9). Therefore, noise
abatement measures will not be necessary.

c. Water

The construction of the new Piilani
Highway does not pose water table or supply
pollution problems, since there are no
significant creeks located within the project
area and no downstream water use. If exca-
vation should extend below the water table,
backfills shall consist of inert, non-toxic
materials only (Ref. 16). Water pollution
studies will be coordinated with the Hawaii
State Deparﬁment of Public Health, if required.

Project plans including a highway
drainage system, designed in accordance with
applicable standards, will protect the new

highway £from storm water runoff and sediment

-77-

I .7V 1

1

iF OZE O

3

i17°F §I7F ITH

‘r

8T

: S

. |

:

| B



7o ¥9 9 09 vs 18 90BTd eOTTEY

- Suyy jesuonb peuopuEqy 8T
£9 T9 T9 85 8s cq *sax ojouryseq AuQL LT
¥o ¥ T9 Q9 TS 2474 ToOqOS
%1duo taon yreg pesodoag 9T

LS 129 95 28 12 T8 ‘T RTENY
4O pPU® yanog wnIil 069 ST

29 09 19 8g LS 12°] BTeNY
pue BURUOTTY UOTID9SI=JUL \ i

19 LS 19 9g 6S 9g (*35 eueyoiTy)

Jquausaed Jo abpe Y3ION
unIy ,0§ ~ ‘IS 'UeyOITH

=78~

uo juel Jo3eM UWDIJ SSOIOY bvI
¥s €5 A 15 9 £F SSNOY pIUCpURdER
JO JuUOIjy Ut -~ Py eusiyy YIT
Zs 8¥ TS Ly 6% 9% 389135 vodry JO puF L/
* UDa) TUeTOTTH i)
SSTON SSTON OSTON OSTON | vHp’SToAs] VEP UOT3eO0] 3S9L TS
ATmumuog orFFear | Hmummo)| oriFear 9STON (ebexaay) ASaL

686T 686 6L6 6L6 o
W | BBrord  E80s | polBloxal, 2RI | STSAST SSTON

TIAIT HSION o._...H QaIOIaMId

SLYNNHLIIV S SSYHAL -
ITUMYH ‘IOWH. ‘ "XMH INVIITd
SL6T UDTeW
SONIQVHEY "TIATT JSION
€T JIIaYL

L e e e T e B ' M1 1 77 01 3 1) |




NSSR WEREE UV U N UOUS N SHURY SN U S VR R DUUS R VN R S R S A S

*9SESIDUT
vdp £+ © Apnys sTY3 o1
‘doTensg O} sutbeg
[esay se seT3TATIOV AjTUTID)
UDIF TaAS] 9STON JUSTQUN
uT esesxoul pojedroTiuy Xy
*ITqeTTRAY

butpesy SSTON JUSTAUN ON
HoIYD JO AFTUTOTA S3eTpeuly
Je AJTATIOY UOTIONIISUOD ¥

399135 My JO

79 19 09 4] 34 puS Y{nog - deg ag o A4
19 19 8s LS 14°] ‘R POTTEY pue S0BTd TOW Tc
6S £9 8s 19 8g DOUSPISaI J3aumld SaTIey) 0C
65 29 LS 19 8s SouSpTSaX BpuoH ydred 6T
9STON SSTON 9STON Yap'sTeAd] vap UOTIROO] 353, 18
Aruninog] otygesy | HTummo)| otyFexs SSTON (ebexaay) 3597,
686T 6L61 6L6 JUST STen>1 SSTON
mkuommoum Te30L PojOaL0xd [xx n.._m,wum JUSTAQUY

TIATT mmHOZo._...H QEIOYATId

STRMIATTY FIN0Y SSYAAT
TTYMYH ‘I0WH ‘ "AMH INWIIId
SONTAYR THATI HSTON
(UOTFENUTIUCD ) €T WIHVL

w70



e T B

L]

(..

L

S

-

Ly L.y [_)

1

P Y]

[

damage. Construction of the highway should
have no significant effects upon the water
supply of the area. However, while there are
no perennial streams in the area, there can
be considerable runoff in times of exception-
ally heavy rainfall and provisions will be
made to minimize the effects of voluminuous
runoff,

The entire Kihei coastal area has been
subjected to flash flooding from runoff
developed within the large drainage basins
on the western slopes of Haleakala. The
high volumes and velocities of the flood
waters are carried by four streams which
cross Kihei Road overtopping nearly every
drainage structure, and upon several occa-
sions, washing vehicles into the ocean.

Due to increasing developments in this area,
flood losses have been greater as reported
in the flood of March 24, 1967. Water rose
eight inches over the flood plain and rapid
stream flow caused erosion of soils which
daméged lawns, pipelines and roads (Ref. 19).

The new alignment will lessen flood
and tsunami inundation hazards to the highway.
However, low annual rainfall and erodibility
of soils will require intensive conservation

practices to minimize soil erosion.

-80~



Drainage channels crossing the highway
are usually dry. However, as watershed areas
for drainage extend all the way up the slopes
of Haleakala, the culverts and bridges corss-
ing the highway will be of sufficient size to
accommodate runoff for heavy Kona-type rain-
storms.

The U.S. Army Corps of Engineers 1is
conducting a survey of the Kihei area for
flood control purpeoses. To insure compati-
bility with potential flood control improve-
ments, hydrology and hydraulic design for the
highway bridges will be coordinated with the

Pacific Ocean Division, U.S. Army Corps of

Engineers.
d. Soil

The northern section of the highway will
be built in highly erosive soils while the
central portion will be built in sandy soils
subject to wind erosion; therefore, precau-
tionary and conservation practices will be
utilized to minimize soil erosion. Roadside
landscaping can be aided by recycled water
from the sewage treatment plant.

cut and fill operations will be required
for highway development which will alter the
natural terrain. Earthwork quantities will

be balanced as much as possible to minimize

need for importing or exporting material.
-8]1-
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Construction on graded areas will occur as
soon as practicable to minimize adverse
effects from dust and erosion.
Construction excavated soil excesses
will be disposed of at an approved site

provided by the contractor. Issuance of the

State required highway grading and excavation

permit will be contingent upon proof that the

contractor has satisfied pertinent County of

Maui grading ordinances in the selection of

an excess-soils dumping site (Ref. 8).
Sedimentation problems due to erosion

of excavation and embankment construction will

be minimized with the judicious application

of Section €39, Temporary Project Water

Pollution Control (Soil Erosion) of Hawaii

State Standard Construction Specifications
(Ref. 8). It is expected that surface runoff
quality entering and leaving the project
limits will be approximately the same.

e. Energy Consumption

Increase in gas consumption is inevitable
on a large scale with the increase in popula-
tion and numbers of vehicles. However, the
highway alignment will provide a faster route
with less stops due to left turn movements
existing on Kihei Road; thus, conserving
rather than increasing gas consumption on an

individual basis. Other means to conserve
—B2-



fuel, such as mass transit and car pools can

still be utilized; however, reserved lanes

at peak hour for these vehicles are not feasi-

ble since the highway is only two lanes.

D. Public Facilities

1.

Recreation and Parks

The adopted highway corridor does not
conflict with existing parks or recreation
sites of the area. It will provide ready
access to areas proposed for open zones and
golf courses as a component of the County

master plan in the Kihei Civic Development

Plan, as amended (Ref. 13). The proposed
highway project will not require public use
or open space for right-of-way.

Public Utilities

In the Kihei-Makena area, these consist
of electrical, telephone, water and sewer
services. The utility companies serving the
area are Mauli Electric Company, Hawaiian
Telephone Company and the Maui County Board
of Water Supply. Presently, Maui Electric
Company and Hawaiian Telephone Company share
overhead line supports located within the
General Plan alignment of the new highway.
If a highway alternate conforming to that of

the Kihei Civic Development Plan, as amended,

-—83-
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is selected, approximately 13 of these
supports will require relocation. The exist-
ing utility poles are now located seaward

(west) of the Kihei Civic Development Plan

highway corridor. Visual pollution may not
be to some people as detrimental within a
rural setting, however, considerations were
given to placing some of the poles east of
the alignment to provide the user of the
highway an unobstructed view of the coast.
The Maui Electric transmission and
distribution lines were considered for
underground relocation; however, due to the

high additional cost, this alternative will

- not be implemented. Underground installation

of utilities will increase in project costs
by an estimated $900,000. Maui Electric
Company has converted the old 23 KV trans-
mission circuits to 69 KV and completes a
ldop from Kahului through Kula, Wailea,
Puunene and back to Kahului. The conversion
was completed in 1975.

Constructed in 1958, the existing Maui
Electric pole line system was sited to coor-
dinate with the available information at
that time on the location of the Ffuture
highway. However, preliminary highway loca-
tion studies within the adopted corridor.

-84-
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indicate that there is probable conflict
between the highway and the pole line. The
new highway corridor right-of-way will be
adequate to accommodate any relocated sup-
ports. Maul Electric Company has indicated
that artistic support arms will be used and
that any new construction will be coordi-
nated with the configuration of the highway
and designed to be as aesthetically accept-
able as possible.

Hawaiian Telephone Company, in review-
ing the proposed highway alternates, proposed
to relocate any affected aerial facilities

in replica and in accordance with applicable

Federal requirements. No adverse impact
upon the existing environment is forseen as
facilities to be constructed will be similar
to those existing.

The County of Maui has an existing 18-
inch water main feeding the Kihei area, and
a portion of this main line is located near
the adopted highway corridor. ' Preliminary
studies indicated that elevation adjustments
to the water line and its appurtenances may
be reguired at various locations The County
of Maui plans to install a l6-inch water
line which is to be connected to the existing

18-inch water main at OQhukai Road and Kailoa

-85—
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Place to serve the Makai Heights Subdivision
area. The adopted highway corridor isg
anticipated to have minimal effect to this
proposed installation.

Approximately 500 feet above the amended
General Plan highway alignment in the Kamaole
area, the County of Maui constructed a
sewage treatment plan. The amended General
Plan highway alignment will cross a pressure
sewer line connecting this sewage treatment
plant to the sewer lines running along Kihei
Road. The adopted highway corridor is
expected to have minimal effect to these

proposed improvements.

* Religious Institutions and Other Community
" Services

The exisﬁing religious organizations of
the area will not be affected by the project.
Other community services will also not be
affected 5} the alternates of the adopted
highway corridor.

Educational

An initial staff study by the Hawaii
State Department of Accounting and General
Services (D.A.G.S.) recommended that the
proposed Kihei Educational Cluster be located

at a site east of the old Kihei Civic

-86-



Development Plan highway corridor. However,

this location of the site would necessitate
that some of the school children cross the
new highway to get to and from the residen-
tial sections. Therefore, a later study by
D.A.G.S. and a petition from the Kihei
Community recommended that the highway be
realigned east of the proposed school site.
The recommended highway alignment east of
the school site will not regquire the con-
struction of a pedestrian overpass or signal-
ization at the Lipoa Street intersection to
meet the minimum traffic criteria for school
site selections. Construction of the new

cluster is scheduled to commence in 1976

(Ref. 4).
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VII.

PROBABLE UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

The two-lane proposed Piilani Highway will
intrude upon and modify the appearance of the sur-
rounding natural terrain. The highway will cut
through agricultural grazing lands and some resi-

dential lands. Cuts and £ills necessary for safe

highway construction will alter the natural terrain;

however, these will be minimized with the highway
running parallel to the naturallgrade of the land.
The use of‘asphaltic concrete pavement and traffic
signs, visual pollutants in a rural setting, will
be unavoidable and limited to safety features.
~Plant growths will be affected since the
pavement will replace approximately 25 percent of
tﬁe plants in the project area. These plants
consisting of Kiawe (prosposis pallida) tfees and
sparse pasture grass are of some value to erosion
control; however, the highway will replace this
natural control with a more efficient drainage
system. Wildlife such as local birds and rodents

will lose their shelter in the dense Kiawe tree

growths, but will have no trouble finding new homes

in the surroundings left intact.

Kulanihakoi and Waipulani Streams will be
affected by the highway during rainstorms when
rainwaters collected on the highway surface will

add to the streamflow. However, interceptor

- 8¢~



channels and culverts will divert the tremendous
flow of the flood waters and lessen the impact
downstream. No biota in the streams will be
affected since the stream beds are dry most of the
year.

An increase in traffic noise levels is an
inevitable fesult of projected increases in traffic
volumes between 1973 and 1993. The increased
volumes afe the result of urbanization plans for
the Kihei-Makena area.

Fire risk in dry areas may be increased with

larger traffic volumes; however, the highway pave-

ments and 10-foot paved shoulders should help preclude

any fires from discarded cigarettes, etc. Bighly
improved access to the general area for fire fight-

ing'equipment will be enhanced.
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VIII.

RELATIONSHIP BETWEEN SHORT TERM USES OF MAN'S
ENVIRONMENT AND THE MATNTENANCE AND ENHANCEMENT OF

LONG TERM PRODUCTIVITY

Within the short term, safer and more
convenient roadways would be made available to
Kihei-Makena area residepts and tourists through the
new Piilani Highway. 1In addition, agricultural
produce and livestock shipping from the slopes of
Haleakala would be immeasurable enhanced.

Commitment of the new Piilani Highway construc-
tion, on the other hand, can be examined in long
term productivity. Beneficially, the highway will
have the following effects on the community:

(1) The area's economy will be expanded by increased
visitation to the Kula District of Haleakala
National Park (Ref. 10); a more efficient system of
transporting agricultural products, livestock and
construction materials; and a tremendous increase in
urban growth in southern Maui through the construc-
tion of the highway which will foster the develop-
ment of the lands in the Ulupalakua area to its
fullest potential (Ref. 10). (2) The highway will
increase pressure for a paved highway continuing
east to Hana along a scenic coastline. (3) Natural
and cultural resources of other coastal corridor
lands, such as Lahaina, will be affected because
this route will provide a faster and safer link

in transporting goods and people between communities.
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Adversely, the proposed highway will take away
a small portion of the terrain plant life and rural
setting which is gradually disappearihg frbm the
natural beauty of the islands. However, the creation
of an entirely new wildlife habitat by the adjacent
roadside area would tend to introduce new species of
wildlife.

It should be noted that the major part of the
proposed highway runs along the border of separation
between agricultural ranch lands and urban zoned
lands. Although the alignment reguires taking more
land from agricultural grazing, it is expected to
provide greater safety, economic, and social benefits
to both urban and agricultural zoned land uses than

what now exist.
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IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF

RESOURCES

Land, labor and materials used in this and
resulting area development projecfs, in part,

represent irreversible and irretrievable commit-

'ments of fesources to the function of the involved

projects.

In exception, future abandonment of the highway
would certainly open the rights-of-way reclamation.
Some of the highway construction materials could be
salvaged for projects involving large cuts and fills.

Howéver, the labor and primary project expenses
involved in this or other related projects in the
Kihei-Makena area will fepresent total, irreversible

commitments of resources.
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PROBLEMS AND OBJECTIONS

General consensus from the July 31, 1974 public
hearing favored the recommended Piilani Highway,
which will not only relieve the hazardous condition
of the existing roadway, but also be instrumental in
the planned development of the community.

Two significant factors in the highway align-
ment which were agreed upon were: (1) Realignment
of the highway above the Kihei Educational Site so
that students will have a safer access to the school
site; and (2) Start of construction at the Kihei end
rather than at Makena, as previously proposed. Other

comments heard at this public hearing are summarized

below:
Favorable
1. The highway will enhance development of
Hawaiian Homestead Lands.
2. It will relieve congestion in view of
the large Wailea development underway.
3. Recycled water from the sewage treat-
ment plant should be considered for
highway landscaping.
Unfavorable

l. The highway will cut into private
properties and adversely affect long
time residents, such as the

Kukahikos and Plunketts.
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2. The new highway will add to the con-
gestion and hazards at the Ulupalakua-
Keokea end of the alignment which is
in need of much improvement.

In addition to considering comments from the
public, comments on the draft EIS by various
responding agencies shown on the Distribution List
in Appendix II were reviewed, analyzed, and incor-
porated into the report where applicable. Reasons
why specific comments and suggestions could not be
extensively expanded were due to factors of over-
riding importance to highway construction. For
example, the area of noise pollution was expanded,
but only to an extent that it would satisfy
environmental concerns. Further expansion on this
one area, in comparison to the other impacts, would
have thrown the report out of context. An indepth
study of any one area treated can be coordinated
with a related agency, if necessary.

Letters of comments and responses are found

in Appendices II and III.
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and Surveyors, Inc., Subject: Piilani Highway Design,
Kihei to Ulupalakua.

Tourism in-Hawaii,Hawaii Teurism Impact Plan, Vol. 1
Statewide, Hawail State Department of Planning and
Econcmic Development, 1972.

Standard Construction Specifications, Hawaii State
Department of Transportation, Highways Division, 1976.

Special Provisions (Standards) to Standard Specifications

for Road and Bridge Construction, Hawail State Depart-
ment of Transportation, Highways Division, 1976.

Preliminary Report on Piilani Highway, Hawaii State
Department of Transportation, Highway Plannlng Branch,
July 19e68.

Traffic Assignment Project TA 71-18, K:hel—Ulupalakua
Road, Maui, Hawalil State Department of Transportation,
Highway Planning Branch, Sept. 1971.

Highway Noise, A Design Guide for Highway Englneers,
U. S. Highway Research Board, National Cooperative
Highway Research Program Report, 1967.

Planning Report of Kula Highway, Ulupalakua to Keokea,
Island of Maui, Alignment Study, Hawaii State Depart-
ment of Transportation, Highways Division, August 1976.
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13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

25.

26.
27.

28.

29.

Civic Development Plan, Maui County Planning Commis-
sion, Section 701 of the Housing Act of 1954, as
amended, 1970.

Highways and our Environment, John Robinson,
McGraw-Hill, Inc., 1971.

Chapter 44A, Vehicular Noise Control for Oahu, Section
322, Hawaii Revised Statutes, Hawaii State Department
Of Health, 1972.

Controlling Erosion on Construction Sites, U. S.
Department of Agriculture, Soil Conservation Service,
1970.

Archaeological Survey, Palauea and Keauhou Section,
Piilani Highway, Island of Maui, Beth Walton, State
of Hawaii Department of Transportation, Oct.1972.

The Archaeology of Kula, Maui from Piilehu Nui
Ahupua'a to Kama'cle 2hupua'a Surface Survey, Pi'ilani
Highway, Archaeological Research Center Hawaii, Inc.,
Hawaii State Department of Transportation, July 1976.

- Drainage Master Plan for the County of Maui, State of

Hawaii, R. M. Towill Corp., October 1971.

Detailed Land Classification - Island of Maui, L.S.B.,
Bulletin No. 7, May 1967.

Atlas of Hawaii, The University Press of Hawaii, 1973.

The Maui Sun, 9-25/10-1, 1974.

Soil Survey Interpretations,Maui, Report R45, January
1972,

Fundamentals and Abatement of Highway Traffic Noise,
U. S. Department of Transportation, June 1973,

Air Quality Study - EPA Model "HIWAY", Hawaii State
Department of Transportation, Materials Testing and
Research Branch, April 1976.

Fundamentals of Ecology, E.P. ddum, 3rd Edition, 1971.

American Wildlife and Plants - A Guide to Wildlife
Food Habits, C. A. Martin and L. A. Nelson,

Threatened Wildlife of the United States, U.S. Depart-
ment of the Interior, Bureau of Sport Fisheries and
Wildlife, Resource Publication 114, March 1973.

Hawaii's Endangered Waterbirds,U.S. Department of the
Interior, Bureau of Sport Fisheries and Wildlife,
Sept. 1970.
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APPENDIX I
LETTERS OF INQUIRY
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JOHN A. BURNS
GOVERNOR OF HAWAN

DIVISIONS:
CORVEYANCES
FISH AND GAME
FORESTRY
LAND MANAGEMENT
STATE PARKS

STATE OF HAWAII WATER AND LANDO DEVELOPMENT

DERPARTMENT OF LAND AND NATURAL RESOURCES
P. O. BOX €21
HONOLULU, HAWAII 26809

August 3, 1971

Mr. Wallace K, Endo, P. E.

Trans-Meridian Engineers &
Surveyors, Inc.

700 Bishop Street, Suite 707

Honolulu, Hawaii 96813

Dear Mr. Endo:

Subject: Piilani Highway Design, Kihei to Ulupalakua

Thank you for inviting our comments on the need for wildlife crossings
in connection with the proposed highway.

There are no game mammals in the project area at the present time, nor
do we plan to establish a population of game mammals there in future years.

Therefore, we do not anticipate the need for game crossings in the
project site.

1
Yours truly,
" BOARD OF LAND AND NATURAL RESOURCES

Sunao Kido, Chairman
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DIVISIONS:
CONVEYANCES
FisH AMD GAMK
FOREETRY
LAND MANAGEMENT
BTATE FARKS
WATER AND LAND DEVELOPFMEMNT

JOHN A. BURNS
COVERNOR OF MAWAII

STATE OF HAWAI)
DEPARTMENT OF LAND AND NATURAL RESOURCES

DIVISION OF FISH AND GAME - )
1179 PUNCHBOWL STREET
HONOLULU, HAWAII 98813 ﬁ@ @ E BME @
November 25, 1974 NOV 99 1974

SamOrtiraras Tre./ Tes.
VR

Y. i

Mr. Denis T, Shiu

Trans-Meridian Engineers &
Surveyors, Inc.

Suite 707

700 Bishop Street

Honolulu, HI 96813

Dear Mr., Shiu:

SUBJECT: Final Envirommental Impact Statement for the proposed
Piilani Highway, Kihei to Makena Road/Kula Highway
Project Nos. F-031-1(4), F-031-1(1) and F-037-1(10)

This responds to &our request for comments on the impact of the
proposed highway on endangered wildlife.

The proposed Piilani Highway at Kihei, Maui will have no direct
impact on endangered species by virtue of its actual construction as
the aligmment does not pass through endangered species habitat. And
assuming that during construction at the beginning of the project
southeast of Kealia Pond precautions are taken to prevent the run-off
of soil or fossil fuel contaminants into the pond system, including
drainages into the pond, no adverse effects on endangered species in
the pond are foreseen,

Yours truly,

7

MICHIO TAKATA, Director
Division of Fish & Game

MI:RIW:xfm
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GEORGE R. ARIYOSHI
COVERND® OF HAWAL

. e M
; il ‘(_l.! 2 Gy P R
1o wia -

STATE OF HAWAII BIvISIONS:

DEPARTMENT OF LAND AND NATURAL RESOURCES " . EOUVEYANCES
pgeney ' oL FISHIAND GaAnL

P, O. BOX 821 Ll e .t UL FohESTRY
HONOLULU. HAWAIl peBoa |’ . Vot AND MANAGEMLNT
R BSTATE PAHKS
July 16 1976 WATEH ANMD LAND LEVELOMMALNT
r
Y -
"z el
Mr. T, Harano T ™
Highways Division .
Department of Transportation —_
869 Pucnhbciil Street —- v
Honolulu, Hawaii "__"_? vl
e ~%
- T
Dear Mr. Earano: S

Subject: Pi'ilani Highway, Projects No. F-031-1(1),
F-031-1(4) and F-037-1(10) ! ;

The proposed undertaking will have no effect upon any known historic
or archaeolegical site on or likely to be eligible for inclusion to the
llawaii or Kational Registers of Historic Places. In the event that any
'unanticipated sites or remains are encountered, please inform the applicant
to contact this office immediately.

Sincerely yours,

[
Q oy
. ..-'-‘-,;'%—-..-_a.‘r._ & /GA'J T N —

f /Jane L. Silverman
Historic Preservation
Officer
State of Hawaiil
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MEMORANDUM
To:
From:
Subject:
1.
2.

SEORGE R. ARIYOSH!

STATE OF H} f«l?, <
DEPARTMENT OF REALTH f.‘-"\‘"‘;‘s\\)\\
P.0.Box 3378 1 KRN

HONQLULU, HAWALI EY K

[}

i
1'.

July 29, 1976

Mr. T. Hirano, Chief, Highways Division
Department of Transportation

y specified in the State Implementation Plan.

AN

Ve

GEORGE A. L. YUEN
DIRECTOR QOF HEALTH

Audrey W, Mertz, M.D., MP.H.
. Deputy Director of Health

James S. Kumagai, Ph.D., P.E
Daputy Directar of Health

Henry N. Thompson, M.A.
Deputy Direcior of Health

In reply, plaase refer to:

rue. ERHS=55

Chief, Environmental Protection & Health Services Division

Comments - Air Quality, Piilani Highway, Kihei to Ulupalakua,
Maui, Project Nos. F-031-1(4), F-031-1(1), and F-037-1(20)

We conclude that this project, by virtue of the fact that
motor vehicles will be subject to the federal motor vehicle.
control program, is consistent with the control strategy as

We further conclude that if your tabulation of CO concentrations
as contained in Appendix A, B, C and D were based on maximum
, one-hour traffic volumes and speed, that it is not likely that
your proposed project will interfere with the attainment or
maintenance of State Ambient Air Quality Standards under free
flow traffic conditions. .

SHINEI SONEDA

-102-
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APPENDIX II

LISTS OF DRAFT ENVIRONMENTAL IMPACT STATEMENT

DISTRIBUTION AND RESPONDING AGENCIES




LIST OF DRAFT ENVIRONMENTAL IMPACT STATEMENT DISTRIBUTION

Governmental agencies and other organizations to whom

draft environmental impact statements have been sent (#)

copies and from whom comments have been requested through

the Office of Environmental Quality Control, State of

Hawaii, are listed below:

STATE AGENCIES

Dept. of Agriculture (1)

Dept. ¢of Land and Natural
Resources (3)
Sunao Kido

Dept. of Health (4)
Shinji Soneda

Dept. of Planning and Econocmic
Development (1)
Shelly Mark

Dept. of Defense (1)
Clyde Woods

Dept. of Accounting and
General Services (1)
Ke Nam Kim

Dept. of Social Services and
Housing (1)
Ronald Lin

Dept. of Transportation (3)
Ah Leong Kam

Dept. of Education (1)
James Edington

UNIVERSITY OF HAWAITI

Environmental Center (3)
Doak Cox

Water Resources Research Center

(1)
Stephen Lau

-104-

FEDERAL

Environmental Protection
Agency (2}
M. Koizumi

U.S. Army Corps of
Engineers (1)

Bureau of Sport Fisheries
and Wildlife (1)
Maurice Taylor

U. S. Dept. of Interior
(1)

Burnham

Soil Conservation
Service (1)
Lum

15 ABWg/DEE APO SF (1)
Honolulu, Hawaii
96553

Army (1
Commanding General

Navy (1)
John L. Butts

NEWS MEDIA

Honolulu Star Bulletin
(1)

Duncan

Advertiser (1)
Chaplin

B
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MAUI COUNTY AGENCIES

Planning Depaftment (1)
Howard Nakamura

Dept. of Public Works (1)
Stanley Goshi

Dept. of Water Supply (1)
Kaima

Economic Development Agency (1)

Yasui

Dept; of Parks and Recreation (1)

Maehara
LIBRARIES

State Main Branch (1)
Mrs., Shirley Ng

Regional:

Lahaina Sun (1)
Maui

Maui News (1)
Maui

UNIVERSITY OF HAWAII

Sinclair Library, Pacific
Collection (1)

State Archives (1)
Dept. of Planning and

Economic Dvelopment
Library (1)

" Tony Oliver

‘Bishop Museum Library

Kaimuki Regional Library (1)

Kaneohe Regional Library (1)

Pearl City Regional Library (1)

Hilo Regional Library (1)

Wailuku Regional Library (1)

Lihue Regionél Library (1)
Branch:

MAUI

Kahului Branch {1)
ﬂahaina Branch (1)

Makawao Bréhch (1)

-105-
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Legislative Reference
Bureau Library (1)



LIST OF RESPONDING AGENCIES

RESPONDING AGENCY

FEDERAL

U.S5. Department of the Army, Corps
of Engineers

*J.S. Department of the Air Force

U.S. Department of Agriculture
Soil Conservation Service

*U.S. Senator Daniel K. Inouye

*U.S. Department of Transportation
Federal Aviation Administration

*U.S. Department of Housing and Urban
Development, Federal Housing
Administration

U.S. Department of Agriculture,
Forest Service

*U.S. Department of Health, Education
and Welfare

*U.S. Environmental Protection Agency

U.S. Dept of the Interior, Office of
the Secretary

STATE

Department of Accounting & General
Services

Department of Health

*Department of Land & Natural
Resources

*Department of Agriculture

UNIVERSITY OF HAWAITI

Environmental Center

Water Resources Research Center

* No Comment/Objection
-106-
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DATE OF LETTER

July 19, 1974

July 22, 1974

July 25, 1974

July 29, 1974

August 2, 1974

August 19, 1974
ARugust 29, 1974

Sept. 9, 1974

Sept. 13, 1974

Sept. 16, 1974

July 3, 1974
July 18, 1974

August 6, 1974

August 7, 1974

July 18, 1974

June 27, 1974

T
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DEPARTMENT OF THE ARMY

PACIFIC OCEAN DIVISION, CORPS OF ENGINEERS
PUILDING 96, FORT ARMSTRONG

HONOLULU, HAWAIL 26013

19 July 1974

Dr. Richard E. Marland, Interim Director
0ffice of Envirommental Quality Control
State of Hawaili

550 llalekauwila Street, Room 301
Honolulu, Hawaii 96813

Dear Dr, Marland:

We have reviewed the draft Envirommental Impact Statement for the New
piilani Highway Project Nos. F-031-1 (4), F-031-1 (1) & F-037-1 (10),
Route 31/37, Kihei to Makena -Road/Kula Highway, Maui, Hawaii. The fol-.
lowing comments are offered for consideration during preparation of the

final statement.

a., Although the statement describes the land use and ownership of the
project area and the existing roadway conditions, it does not provide a 1
discussion of the natural terrain, vegetation, wildlife, climate, or .
natural conditions associated with the area, A thorough description of
the existing project setting would aid the reviewer in understanding the
relative importance of adverse effects such as those described on page 38.

b. The U.S. Army Corps of Engineers has an approved survey study of the 2
Kihei area for flood control purposes. To insure compatibility with poten-
tial flood control improvements, we request that hydrology and hydraulic
design for the highway bridges be coordinated with the Pacific Ocean

Division, U.S. Army Corps of Engireers,

Sincerely yours,

rs (Lo,
ELRoy/fNN

Acting’ Chief, Engincering Divisien
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United States Department of the Army,
Corps of Engineers
July 19, 1974

COMMENT RESPONSE

1. A thorough description of the For description of the
natural surrounding conditions existing natural conditions
is not provided for. refer to Sec. IIXI. Pg. 7-9.

2. Hydrology and hydraulic design Design will be coordinated
for the highway bridges should with the Corps and its survey
be coordinated with the Corps of the Kihei area for flood
in line with future flood control measures. Refer to |

control improvements.
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" DEPARTMENT OF THE AIR FORCE
HEADQUARTERS 15th AIR BASE WING (PACAF)
APO SAN FRANCISCO 26553

Xi%5%'? DEEE (Mr Kimura, 4hg2158)
Draft Environmental Impact Statement

AYBJECT:

ror Office of Environmentel Quality Control
Office of the Governor
550 Halekawwila Street
Tani Office Building, Third Fleor

Honolulu, Hawaii 96813

This offlcc hag no comment to render relative to the draft environ-
mentnl impact statements for the following projects:

a. New Piilani Highwoy, Maui, Hawaii

b. Kona Flood Control Project

(s e

ALLAN M. YAMADA
_ Asst Dep Comdr for Civil F0g73
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UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE
440 Alexander Young Building, Honolulu, HI 96813

July 25, 1974

Dr. Richard E. Marland .
Office of Environmental Quality Control
Office of the Governor

550 Halekauwila Strxeet, Room 301
Honolulu, Hawaii 96813

Dear Dr. Marland:

Re: Draft EIS — New Piilani Highway Project. Route 31/37, Kihei to
" Makena Road/Kula Highway. Maui, Hawaii.

We have reviewed the above~mentioned draft as you requested. The follow-
ing comments are offered for the consideration of the planners:

1 a. Most of the soils along the highway right-of-way will require

. special attenticn where vegetative measures are planned. Irri-
gation will be needed to establish any planned, temporary or
pérmanent vegetative erosion control measures.

2 b. Permanent vegetative measures to be developed in detailed designs
for landscaping, including barrow areas, will also require
special consideration for irrigation, fertilizer and suitable
plant species.

3 c. Because of the limited amounts of topsoil at various points
along the right-of-way, all topsoil should be stockpiled. It
should be evenly respread after grading is completed. Erosion

" control measures should be utilized on the stockpiled soil.

4 d. The need for permanent erosion control structures, such as debris
basins, along with landscaping considerations should be investi-

gated early in the planning phase.

5 e. large flow rates and velocities can be expected from the exten-
sive watershed, which includes the slopes of Haleakala. For this
reason, the adequacy of outlets downstream of the road should be
determined.

Thank you for the opportunity to comment on this draft.

Sincerely,

Francis C. H. Lum
State Conservationist
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United States Department of Agriculture,
Soil Conservation Service
July 25, 1974

COMMENT

1.

Irrigation and special
attention to soils are needed
where vegetation is planned.

Irrigation, fertilizer and
plant species will require
consideration where perma-
nent vegetation is included
in detailed landscaping
designs.

Limited amounts of topsoil in
the area require all top-
soil to be stockpiled.

Landscaping and permanent
erosion control structures
should be considered in
the planning phase.

Adequacy of outlets down-
stream should be determined
in considering large water
volume flows and velocities
from the extensive Haleakala
watershed.

-111-

RESPONSE

Landscaping and sprinkling
will be considered in the
detail design phase of
the project. Refer to Sec.
IV.E.5, Pg.25 and Sec. VI.
c.4.4., Pg. 81-82,and

Sec. VI. C.4.c., Pg. 80.

Refer to Response #1 above.

Topsoil stockpiling will be
considered in the detail
design phase. Refer to

Sec. IV. E.5., Pg. 25.

Special design features for
high embankments susceptible
to erosion are included.
Refer to Sec. IV, E.l.,

Pg. 20 and also Response #l.

With the overtopping of

nearly every drainage struc-
ture crossing Kihei Road
during heavy rains, provi-
sions will be made to mini-
mize the effects of voluminous
runoff. Refer to Sec. VI. C.
4.c., Pg. 80-8l.
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DANIEL K. INOUYE ) o .
HAWAIL (

Wlnifed Siafes DHenale

WASHINGTON, D.C. 20310

July 29, 1974

Di. Richard E. Marland

Interim Director
Office of Environmental Quality Control
State of Hawaii - Office of the Governor

550 Halekauwila Street, Room. 301
Honolulu, Hawaii 66813

Dear Dr. Marland:

Senator Inouye is currently in Hawaii and in his absence,
I wish to acknowledge receipt of a copy of the Draft
Environmental Impact Statement for the New Pililani

Highway Project on Maui.

Your assistance in continuing to keep us informed is
most appreciated.

Aloha,

’Za

PATRICK H. DE LEON, Ph.D., M.P.H.
Legislative Assistant

PD:jmpl
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DEPARTMENT OF TR*NSPORTATION =
FEDERAL AVIATION ADM. .STRATION (

PACIFIC-ASIA REGION
P. 0. BOX 4003
MONOLULU, HAWAIl 98813

AUG 02 1974

Office of Environmental Quality Control
Office of the Governor

250 Halekauwila St., Room 301

Honolulu, Hawaii 96813

Gentlemen:

ﬁcceipt is acknowledged of the draft Environmental Impact Statement
for the new Piilani Highway Project from Kihei to Makena Road /Kula

‘Highway, Maui, Hawaii.

Our review indicates that the proposed project would have no impact
on airport or aeromautical activities in this area,

Thank you for the opportunity to review the proposal,
Sin;erely,

/YR,

HERMAN C, BLISS
Chief, Airports Division, ARC-600
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E; [ﬂ[aal o, DEPARTML{\ . OF HOUSING AND URBAN DEVEL[ MENT
N ) 1 PO FEDERAL HOUSING ADMINISTRATION
l g HONOLULU INSURING OFFICE

';“ [ Pa Ll
o1, P.0. BOX 3377
HONOLULU, HAWAII 96801

REGION IX
450 Galden Gate Avenue
P.O. Boex 36003
San Francinco, Celifornia 94102 Au&uﬂt 19! 197,4 I9N l;‘szUi'lL(YJREhI;::HOTc/n
. omson

546-5554)

0ffice of Environmental Quality Control
0ffice of the Governor

550 Halekauwila Street, Room 301
Honolulu, Hawaii 96813

Gentlemen:

| Subject: Draft EIS-73-02D
i New Piilani Highway

Project Nos. F-031-1 (L), P-031-1 (1)
o . and F-037-1 (10)

! ‘The Draft Envirommental Impact Statement for the New Piilani Highway
; has been reviewed for adverse environmental impacts on HUD-FHA
ansisted programs in the project area.

’ This office finds that the subject project will have no adverse

impacts on existing HUD-FHA projects based on design criteria
contained. in the Draft Envirommental Impact Statement and information

on file in this office.

Since:r:ely,.' N
i Al

/,.'-," Alvin K. H. Pang
{ “"  DPirector
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UMITED STATES DEPARTMENT OF AGRICULTURE
FOREST SERVICE
630 Sansome Street

San Francisco, Californie ol11
8420

August 29, 1974

Office of Environmental Quality Control
Office of the Governor

550 Halehauwila St., Rm. 301

Honolulu, Hewaii 96813

Gentlemen:

We have reviewed the draft Environmental Impact Statement (FHWA-HI -
EIS-73-02D) on the New Piilani Highway Project, Route 31/37, Maui,
Hawaii, and have the following comments.

We feel that the eavironmental. siatement does not contain sufficient
information about the natural environment for the reader to evalu-
ate the effects of the proposed ections. From our limited knowledge
of the area, we believe that the highway will pass through a kiawe
(mesquite) - grass vegetation.

We prénume that the improved highwoy will stimulate additional
traffic. Fire risk in this woodland - grans type will thus bhe
inervaned.

Also, rainfall is generally low - from 20 inches at sea level to
about 35-40 inches at the upper end {south end) of the highway.
Thus, the growing conditions for vegetation are harsh. Stabili-
zation of road cuts and fills should take this into consideration.
It will be difficult to revegetate steep cuts.

As this is not a distinctive or native forest type in Hawail, we
would assume that the project would have little effect on forest
resources, other than those effects mentioned above. However, we
recommend that the Forestry Division of the Hawaii Department of
Land and Natural Resources be contacted for more specific comment
on the ebove matters.

We appreciate the opportunity to review and comment.

Sincerely,

/ A«: 2
um.nyzﬁ IEIS7 ;

Regiondl Forester

4100-11 {Liem
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United States Department of Agriculture,

Forest Service
August 29, 1974

COMMENT

1. Information on the natural
environment is insufficient
for evaluating the effects of
the proposed highway.

2. The highway will generate
higher traffic volumes, thereby
increasing fire risk to the
woodland and grassy areas.

3. Since certain areas are arid
and growing conditions for
vegetation are poor, special
consideration is required for
stabilization of road cuts and
fills.

4. Forestry Division of Hawaii
State Department of Land and
Natural Resources should be
contacted for more specific
comment on native vegetative
resources.

RESPONSE

For discussion on the exist-
ing environment refer to
Sec. II. Pg. 7-9.

Unavoidable adverse effects
of the highway include the
risk of fire in dry areas,
but measures to offset these
effects are discussed in
Sec. VII. Pg. 89.

Refer to Sec. VI. C. 4.d.,

Pg. 81-82 for minimizing
s0il erosion.

Hawaii State Department

of Land and Natural Resources

has reviewed the project
draft Environmental Impact
Statement and has ndicated
by letter that there are no
objections to the project.
Refer to Department of ILand
and Natural Resources letter
dated August 6, 1974 in
Appendix II.

I
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DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
REGIONAL OFFICE

30 FULTON STREETY

SAH FRANCISCO, CALIFORMIA 94102 OFFICE OF
THE REGIONAL DIRECTOR

Office of Environmental Affairs

September 9, 1974

Richard E. Marland, Ph.D

Office of Environmental Quality Control
Office of the Governor

550 Halekauwila Street

Tani Office Building, Room 301
Homnlulu, Hawaii 96813 '

Pear Dr. Marland:

The Tralt Environmental Impact Statement for the new Piilani Highway Project
Nos. F-031-1 (4), F-031-1 (1) and F-037-1 (10) Route 31/37, Kihei to Makena
Read/Kula Highway, Maui, Hawaii, has been reviewed in accordance with the
interim procedures of the Department of Health, Education and Welfare as
required by Section 102(2) (c) of the National Environmental Policy Act

(PL 91-150).

The material provided appears to describe adequately the impacts of the
proposed action as well as the alternatives that were presented, The
major concerns of this department are related to possible impacts upon
the health of the population, services to that population and changes

in the characteristics of the population which would require a different
level of extent of services.

We regret the delay in responding, however the statement was not received
until August 14, 1974, although the envelope was postmarked July 23, 1974.

The opportunity to review this statement was appreciated.

ochenhauer
Regional Environmental Qfficer

- ./ . /‘: .
% f%%-’ Zirrd Mﬂz/

p
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F. E., Hawley

Regional Administrator
Federal Highway Administration
450 Golden Gate Avenue

San Francisco CA 94102

Dear. Mr. Hawley:

The Environmental Protection Agency has received and
reviewed the draft environmental impact statement for the i
following proposed project, New Piilani Highway, Maui, Hawali. '

EPA's comments on the draft statement have been class-
ified as Category LO-1l. pefinitions of the categories are
provided on the enclosure, The classification and the date —
of EPA's comments will be published in the Federal Register
in accordance with our responsibility to inform the public

of our views on proposed Federal actions under Section 309 —
of the Clean Air Act. Our procedure is to categorize our P
conments on both the environmental consequences of the pro- -

posed action and the adequacy of the impact statement at "the
draft stage.

EPA- apprec1ates the opportunlty to comment on this
draft statement and requests two copies of the final state- l
ment when available. AT T

s:.ncerely, HIE gty 520 19

[t “/ T

,Paul De Falco, Jr. &
{(Rlgional Admlnlstratvr

Enclosure M _

| }
cc: Council on Environmental Quality, Wash., D.C. 20460 '_"l;g;"j‘f
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CHAPTER 3
PREPARNTION, PPPROVAL, 3
DISTRIBUTION OF COILIENTS 9%

2ZVIZN OT PCOCPAL NCTIONMS
INT . INPACTING TUE ENVIRONIENT

CNVIROUMINTAL INPACT STATEN

Environmental Imoact of *he A=tion

LO--Lack of ODbiection

EPA has no objections to the proposed action as described
in the draft impact statenment: or suggasts only ninor changes
the proposed action.

SR--Environmental Reservations ] .

EPA has reservations concorning the enviranstental eifests of
certain aszacts of the proposad action. o=PA bolieves that
further scudfy of suggested alternatives or medifications is
regquired and has asked the originating Federal agency to
reassess thase aspsasts. . .

EU--Eavironzantally Unsatisfactory

EPA believes that the pronosed action is tnsatisfactory
because of its poteatially harmful effac: on the eavironment.
Furthermore, the Agency balipvaes that tha potantial safe-
guards which night be utilized nay rot azzazuataly protect

the environment from hazards arising fran this action. The
Agency recornends that alternatives to the aztion b2 analyzed
further (including the possibility of no action at all}.

h i

3

Adeguacy of the Inoanct Statement

Category l--jdezuate

The draft izgacht statement adaquately sats forzh

environnental Zmpact of kha croposad proissh or azbi

well as alternatives reazsonably available to kl2 projact
ction.

Category 2--Insufficient Information

EPX beiievas that tha éralt impactk stazamans doas net sontain
* sufficient informa<ion to assass Eully the enviscaneatal
* . impact of i*e >roposed proiact or action., Hoawewar, from tha
information subnistad, the Agancy is abkla o make a
prelininars dezsarmination of thoe imzast on tha spvironsmant. :
EPA h2s rezussted that the originactor trovicde ghe iaforma- ;
tion that.was not ircludz2d in the drase stasemanc. 4
¥
E
Category 3--Iinadeguazte . :
. &
L2A belioves that the draft impact siatorent foes rnot ’
adeguately 2ssess the epvironmantal irnpact of the zroposed
project or aztion, or that th: statamen= inadazuataly .
analyzes reasznably availazble aliorpatieas, Tha Aqonsmy has
requasted Dore infsrmatiosn and analysis 23ncarning che
potential environmontzl kazards and nss ashed shas substan- .
tial revision b2 male to tha impact stasanent, i
If a draft irpact statsment is assigned a Categarv 3, no ’
rating wiil k2 made of the project or 2=-:iosa, =zizce a ]
basis €ces not jenorally oxist on which %o maXe sceh a %
determination. i
2
YTy
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UNITED STATES
DEPARTMENT OF THE INTERIOR

OFFICE OF THE SECRETARY
PACIFIC SOUTHWEST REGION
BOX 36098 » 450 GOLDEN GATE AVENUE
SAN FRANCISCO, CALIFORNIA 84102
(415) 556-8200

September 16, 1974

ER-~74/971

Dr. Richard E. Marland

Interim Director

offica of Environmental Quality Control
550 lalekauwila Strect

Honolulu, Hawaii 96813

ar Dr. Marland:

The Department of the Interior has reviewed the draft environmental
statement for Piilani Highway, Route 31/37, Maui County, Hawaii.

The Statement indicates that Alternates D and E to Project B
would affect the Alexander and Baldwin property which has been

. designated for public use in the Kihei 'Civic Development Plan.

1 We suggest the proposed public use be described and an indication
made whether or not this land, if affected by the highway,
would be replaced with other property of equal value and utility.
Alternative F, which would not affect the Alexander and Baldwin
property, appears to be rejected because it would remove six to
seven ‘undeveloped lots from the planned subdivision. Therefore,
it seems the retention of the subdivision lots has a highex
priority than preservation of the property dedicated to public use.
We recommend that the final statement provide information on the
nature and need of the proposed public use for the Alexander
and Baldwin property and assess the impact of using this property

in lieu-of the subdivision lands.

The excerpt from the archeological survey report and the maps

which are included in the draft statement indicate that the Project
2 A alignment survey only included the Palauea and Keauhou sections

of the proposed Piilani Highway. Since this portion of the high-

way only goes from approximately Station 200 + 00 to Station

250 + 00 and the Project A alignment goes from Station 0 + 50

to Station 419 + 18, it appears that a large portion of Project

A has not been surveyed. Therefore, we suggest the Project A

alignment from Station O + 50 to Station 200 + 00 and from

Station 250 + 00 to Station 419 + 18 be intensively surveyed by
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a competent, professional archeologist before a final alignment
is selected. In addition, we recommend that an intensive survey
yather than a walk-through archeological reconnaissance be
conducted by a professional archeologist prior to the selection
of a final Project B alignment, since such projects have entailed
much destruction of archeological resocurces. The findings and
recommencations of the archeologists who perform the recommended
surveys should be included in the final statement. If significant
archeological resourxces are identified, they should be described
and evaluated for their National Register potential. If they
qualify, they should be nominated to the Register in compliance
with title 36 CFR 800. Decisions concerning the projects should
then take into account the significance of any affected resources
and professional recommendations concerning themn.

‘hr completion of this road will increase pressure for a paved 3
hiuhway continuing east to Hana along the south cecast and could
double or merhaps triple visitation to the Kipahulu ‘District of
Haleakala National Park. Also, it could affect the natural

and cultural resources of other coastal corridor lands. Although
some of these impacts can be considered beneficial, some are
adverse, and these should all he considered on page 52 in the

discussion of long-term productivity. We suggest this discussion

be revised to consider in specific terms the growth-inducing
rature of the proposed highway segment in relation to the southern
portion of Maui.

Construction of the highway in the proposed alignment should have 4
no significant effects upon the water supply of the area.
However, while there are no perennial streams in the area, there

--can be considerable runoff in times of exceptionally heavy

vainfall and provisions should be made to minimize the effects
ol roncentrated runoff resulting from highway construction.

No information on geology of the area of proposed highway construc-
tion has been provided in the draft environmental statement, nox
have related environmental impacts been evaluated. In addition, 3
no information on required earthwork or structures has been pro-
vided, in spite of the fact that the alignment is partly across
rugged texrain (page 12, paragraph 1). Although reference has

beon made to “"essential earth cuts and £ills" (page 38), no details
have been provided on their locations, design, or environmental
impacts., It is suggested that these subjects be addressed in the
final environmental statement, as the highway will be constructed

on new alignment.

nder Part A, Description of the Proposed Highway and Its

surroundings, Gecklon 7, ryojaci Locatlon, wo pugyont o more
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detailed description of the environment be included. A map which
describes existing plant communities, as well as agricultural
crops and urban development, would be helpful. Associated fauna
within the project area should be noted.

Also Part A, Section 5-d (page.l3) shonld contain diagrams of the
culvert crossings or bridges, as-well 'as design capacity of these
structures. More descriptive information on Kulanihakoi and
Waipulani Streams would be helpful, particularly data on stream
type (i.e., interxrupted or perennial) and the associated biota.
Tn afddition, Section 5-¢, ILandscape (page 13), should include
information on roaditide plantings and their maintenance as an

carevtinn aontirol meansore,

Under Part B, Probable Environmental Impact of the Proposcd
Highway, Section 3-a, Conservation (page 24), the first paragraph
is misleading. The adverse effects on other plant and animal
commruni ties should be discussed. The occurrence of temporary
habitat formed by pot holes during the winter months are of
particular importance to the Hawaiian stilt. In Section 3-4,
Waste Management (page 26), the sites of the county-approved
refuse areas should be described in the final EIS. Environmental
impacts of the dumping should be described. Section 3-4(3), Water
{(second paragraph, page 31}, should be expanded to include
diagrams in addition to a description of the capacity of the
highway drainage system as it relates to estimated runoff within

the project area.-

We suggost that Part C, Probable Unavoidable Adverse Environmental
Kf feats (page 3B), be expanded to describe the type of plant
conmunities and associated wildlife affected, as well as the
modification of the natural terrain.' It should, in addition,
consider adverse effects of Kulanihakoi and Waipulani Streams and
their associated biota. Also, Part E, Relationship Between Short-

term Uses of Man's Environment, etc. (page 52), should note that
Th¢ proposed project will destroy plant life and its associated

animal community.

We appreciate the opportunity to review and comment on the draft
statement.

Cordially, ;
i et (Vi

Webster Otis
Special Asailatant to the Searetary

v, Wanhibsigbeas, 1y, 1Y,
1B, R, Han Frana oo
R, W, Portland

RD, NI's, San FRancisco
Vi, a0, Pel e
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United States Department of the Interior,
Office of the Secretary
September 16, 1974

COMMENT

1.

Alternates D and E would affect

Alexander & Baldwin property

that is designated "public use",

while Alternate F was rejected

in an effort to preserve 6 or 7

undeveloped lots in a planned
subdivision.

Large sections of the proposed
alignment are not included in
the archaeological survey
report.
dations by the archaeologist
after survey of the entire
alignment should be included.

Impacts of increased visita-
tion to Kipahulu District and
Haleakala National Park and
affects to the natural and
cultural resources in these
areas should be discussed

as part of the long term
growth inducing nature of
the proposed highway.

Effort should be made to
minimize the effects of
concentrated runoff during
highway construction in
times of heavy rainfall.

Geological information
should be provided and
related impacts evaluated,
along with design features
and earthwork where the
alignment crosses rugged
terrain.

-123-

Findings and recommen-

RESPONSE

The property in question that
was previously designated
"public use" has been rezoned
"residential" in the Kihei
Civic Development Plan, as
amended, and in conformance
with the General Plan Amend-
ment.

Refer to Sec. VI. C.2.,

Pg. 60-62 for descriptions
of the archaeological sites
located in the project area.
The surveys and complete
documents are noted by
References 17 and 18.

Refer to Sec. VIII. Pg. 90-
91 for beneficial as well as
adverse effects on the
communities and resources of
the area.

Provisions will be made to
minimize the effects of
voluminous runoff. Refer to
Sec. VI, A.4., Pg. 53 and
Sec. VI.C.4.c., Pg. 80.

Refer to Sec. III. Pg. 7 for
geology in the area. For
minimizing earthwork along
the rugged segment alignment,
special requirements are set
forth in Sec. IV.E.2.,Pg.22.



United States Department of the Interior,
Office of the Secretary
September 16, 1974

COMMENT

6.

More detailed description
of the environment to include

flora and fauna, agricultural

crops and urban development
is needed.

Design and capacity of

culvert crossings and bridges,

with added information on
streams and associated biota
should be included. .
Discussion on landscaping
should also include roadside
plantings and erosion con-
trol maintenance measures.

Adverse effects on plant and
animal communities should be
added. Sites of county
approved refuse areas and
impacts to the environment
should be described.

Design and capacity of the
highway drainage system
should also be included.

Adverse effects should.be
expanded to include affected
plant and wildlife, streams
and associated life-support-
ing biota.
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RESPONSE

Refer to Sec. III. Pg. 7-9
for area description, using
Figures 2 on Pg. 14, 3 on
Pg. 16, and 4 on Pg. 18 as
aids. Detailed descriptions
of flora and fauna and the
effects to them are in

Sec. VI.C.l., Pg. 56~60.

Preliminary plans for these
structures are on file with
the Hawaii State Department
of Transportation Highways
Division. For stream data
refer to Sec. IV.E.4.,Pg.24
and Sec. VI.C.1l.,Pg. 56-57.
For landscaping data refer
to Sec. IV.E.4., Pg.25.

Effects to existing flora
and fauna are discussed in
Sec. VI.C.1.,Pg. 56-60.
Refer also to Sec. VI.C. 4.a.,
Pg. 63-64 for minimizing
adverse effects to air
quality by proper waste
management of discarded
materials. The highway
drainage system will be
accomplished in the detail
design phase. Estimated
runoff is included in the
Hydrology Report which is
on file with the Hawaii
State Department of Trans-
portation Highways Division.

Refer to Sec. VI.C.1.,
Pg.56-60, Sec. VII.Pg.88-
89, and Sec. VIII.Pg.91 for
discussion on unavoidable
adverse effects to plants,
animals, streams and stream
biota.
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KENAM XIM
COMPYROLLER

STATE OF HAWAII

DEPARTMENT OF ACCOUNTING
AND GENERAL SERVICES
r. O, BOX 110
HONOLULU. HAWAIl D&810

JUt 3 1574

DPr. Richard B. Marland

Interim Director .

Office of Environmental Quality Control
State of Hawaii

550 Halekauwila Street, Room 301
Honolulu, Hawaii .96813

Dear Dr.'Marland;

Subject: Draft EIS for New Piilani Highway, Kihei to
Makena Road/Kula Highway

_We have reviewed the subject statement and the following
are our comments:

Page 16 (Section A.7.c - 2nd Sentence)

The need for the Kihei Educational Cluster will not be 1
postponed even without the regional settlement and develop-
ment planned upon new highway completion. The cluster is
~initially being planned to replace the existing Kihei

School. :

Page 37 (Section B.4.d)

The possibility of signalization of the Lipoa Street inter- 2
section is not discussed in conjunction with the pedestrian
overpass. This item was mentioned by the DOT in their

review of our EIS for the Kihei Educational Cluster.

Page 47 (Section D.3.e.(6))

The "possible slowing of traffic flow on Piilani Highway 3
adjacent to the school because of on and off ramp vehicles”
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Dr. Richard E. Marland
Page 2

Ltr.

Mo.

(rP)1801.4

should not be a disadvantage to alternatives G and H when
factor should

compared to the other makai alternative.
be equal for all alternative routes.

'Very ruly your

KENAM KIM
State Comptroll
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State of Hawaii Department of Accounting and General Services
July 3, 1974

COMMENT RESPONSE

l. The need for Kihei Educational The need for the cluster is
Cluster to replace the existing recognized with the revision
Kihei School will not be post- of statements referring to it.

poned. Refer to Sec. VI,D.4,,Pg.86~
87.

2. Discussion of signalization at Relocation of the highway
Lipoa Street intersection in alignment has eliminated the
conjunction with the pedes- ° requirement for a pedestrian
trian overpass for Kihei overpass or signalization at
Educational Cluster school Lipoa Street intersection.
students is needed. Refer to Sec. VI.D.4.,

Pg. 86-87.

3. Slowing of traffic flow on This factor of on-off ramps
the highway with the utiliza- represents a disadvantage
tion of on-~off ramps should to all alternate routes.

not be a disadvantage to Refer to Sec. V.C.5., Pg. 42.

only alternates G and H.
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JOHN A, BURNS

GOVERNOR OF HAWAN

To:

From:

Subject:

evalualted

DIRECTOR OF HEALTH

WILBUR S. LUMMIS JRZW.5,, M.D,
DEPUTY DIRECTOR OF HEALTH

AALPH B. BERRY, MP.H., M.D.
STATE OF HAWA" DEPUTY DIRECTOA OF HEALTH
DEPARTMENT OF HEALTH
9.0 BOX 378 HENRI P. MINETTE, M.P.H., DR.P.H.
T HONOLULY, HAYAN 95801 DEPUTY DIRECTOR OF HEALTH
W reply, plesse rafer 10
Ju1y 18 » 1974 File: EPHS-PIR

Dr. Richard E. Marland, Interim Director
Office of Environmental Quality Centrol

Director of Health

Dfaft Environmental Impact Statement for New Piilani Highway Preject,
Route 31/37, Kihei to Makena Road, Mauil, Hawaii

The subject draft statement has been reviewed by our staff engineers and
to determine its adequacy in areas of our official concern. The following

are comments relative to the subject statement:

Water Pollution

It is not anticipated that comstruction of the highway will have an effect
more significant on water pollution than the present or proposed development
of the Kihei-Makena area into a major resort destination. However, the
draft statement does not address the problems associated with construction
in sufficient detail to allow evaluation of the control procedures. If
possible, the final Environmental Impact Statement (EIS) should address
water pollution control in more detail in the major problem areas such as
streams and steep inclines.

Air Pollution

Traffic flow and speeds for 24 hour averages and peak hours should be
used to predict the air impact of the proposed project as compared to
existing emissions and emissions anticipated without the new highway.
These figures can then be applied to applicable diffusion equations and
downwind concentrations determined. The text makes general statements
concerning air quality but does not support them with data.

Noise
Accordlng to the data presented, and due to the type and locatlon of ad)acent

residences, noise should not prove excesaive provided all ecquipment and
vehicles are supplied with adequnte nolne supprennion devieen,

-128-
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In total, the draft EIS lacks supportive evidence for many of its poin=s.
Also, the effects of road construction on areas such as Kula are not detailed
although it is apparent that the effect of the highway will be substantial on

. development patterns in "upcountry" areas.

. :
ER B{ QWIS

WALT
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State of Hawaii Department of Health

July 18, 1974

COMMENT

1.

Water pollution control during

construction should be discussed
in greater detail in major pro-

blem areas of the streams and
steep inclines to allow evalu-
ation of control procedures.

Statements concerning air
quality are not supported by
data. Air impact of the
proposed project should be
compared to existing emissions.

-130-~-

RESPONSE

Sedimentation problems, soil
erosion and water supply
pollution are further
discussed in Sec. VI.C.4.cC &
d, Pg. 77,80-82.

Conclusions taken from the

Air Quality Study performed

by the Hawaii State Depart-
ment of Transportation
Materials Testing and Research
Branch are included and
discussed in Sec. VI.C.4.a.,
Pg. 63=-67. The study is

noted by Reference 25.
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JOHN A. BURNB
COVERNON OF HAWAIT

DIVIBIONS:
CONVEYANCES
FISH AND GAME
FOREITRY
LAND MANAGEMENT
BTATE PARKS
WATER AND LAND DIVELOPHMENT

STATE OF HAWAII

DEPARTMENT OF LAND AND NATURAL RESOURCES
P, O, BOX 821
HONOLULU, HAWAT] 968009

August 6, 1974

- MEMORANDUM

To: R. E. Marland, Interim Director
Office of Environmental Quality Control

From: Sunao Kido, Chairman

Subject: Comments on the Following

Draft Environmental Impact Statement for New Piilani Highway Prqgect,

thel to Makena Road, Kula Highway, Maui, Hawaii

Thls Department has reviewed the subject draft EIS for the new
Piilani Highway project.

We have no objections to the project.

EIS on the Proposed Zone of Mixing for the Hawaii-Kai Sewer Outfall

This report covers the establishment of a zone of mixing in
the waters off of Sandy Beach as required under State of Hawaii's
Department of Health, Public Health Regulations, Chapter 37A.

This Department has no objection to this report as presented.

EIS for the Realignment and Widening of Olohena Road, Kapaa
Homesteads, Island of Kauai.

This EIS covers the proposed improvements to Olohena Road to
eliminate a very sharp turn which is hazardous. .The work will be
done on land owned by the Lihue Plantation Co., Ltd.

We have no objections to this project.

SUNAO KIDO
Chairman and Member
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FREDERICK C. ERSKINE

JOHN A, BURNS CHAIRMAN, BDARD OF AGRICULTURE

GOVERNDR
WILLIAM E. FERNANDES
DEPUTY TO THE CHAIAMAN =
STATE OF HAWAN
DEPARTMENT OF AGRICULTURE
1428 80, KING BTREILT
HONOLULLY, HAWAILL DOBTA
August 7, 1974
MEMORANDUM
TO: Dr. Richard E. Marland, Interim Director

Office of Environmental Quality Control

SUBJECT: Environmental Tizpact Statement on Administrative Action
For New Piilani Highway Project Nos. F-031-1{4), Route 31/37,
Kihei to Makena Road/Kula Highway Maui, Hawali

The Department has reviewed this draft statement for agricultural
fmpact. The projecct will improve access to ranch lands improving ability to
move livestock and supplies. The major environmerital effects of construction

‘have been considered and resolved. :

Thank you for the opportunity to review this statement.

FREDEKICK C. ERSKINE %

Chairman, Board of Agriculture

132~
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University of Hawaii at Manoa’

Enviropmental Center
Malile Bldg. 10 ¢ 2540 Maile Way
.Honolulu, Hawxii 96822
.Telephone (808) 948:7361

Office of the Director

July 18, 1974

MEMORANDUM

TO: Richard E. Marland, Dirxector, OEQC

FROM: Jerry M. Johnson

RE: Draft EIS for New Piilani Highway Project,
Kihei to Makena Road/Kula Highway, Maui

Jacquelin Miller of the Environmental Center with the
assistance of Tamotsu Sahara, Office of Physical Planning and
Construction, has reviewed the above cited Environmental Impact
Statement., The draft EIS has covered most of the general
problem areas. We do have some comments on certain sections
where enlargement or reexamination of the presentation seems

warranted,

Pg. X. 1. Type of facility: We note the itemization of
four advantages for the new highway. A fifth point raised by
Mr. Sahara which would be worthy of discussion is that "the new
alignment will allow a wider strip of land between the highway .
and beach. This wider strip of land would permit a more desirable
land use for this arca. A major thoroughfare located close to the

beach severely restricts effective land use.”

Pg. 6. The planned development of the Maalaea, Kihei Wharf,
Kamaole, and Wailea land as cited in sections 1-4 represents many
thousands of units and similarly many thousands of people. No
time schedule is indicated for the proposed developments. '

It appears from the regional plan illustrated in
fig. 3, pg. 7, that virtually all the land makai of the proposed

highway is planned for multi-family units, ie. apartments or resort-
hotel. In fact, we do not sce any areas planned for single family
residential use. It would seem that the ultimate population for
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Richard E. Marland, Director, OEQC Page 2

the land makai of the highway would generate significantly more®
vehicles per day than the projected 1993 number of 7400, Ve are
concerned that the proposed road and 100 feet right-of-way will
prove to be insufficient if the proposed maximum development is
allowed to proceed.  Certainly adequate roads are a necessity and
safety should be the unltimate criteria in their construction. We
are concerned over the frequent references and implications through-
out the Environmental Impact Statement (pg. 1, 6, 15, le, 17, 20,
51, 55, 56) that the proposed road will provide the "desired" .or
"needed" transportation feature to "promote economic growth and
expansion." We strongly question the overall philosophy being
promulgated that growth and development are somechow innately good
or desirable. We firmly believe that growth and development must
be evaluated in terms of the optimum carrying capacity as expressed
in the 1973-74 Senate and House bills on carrying capacity and
environmental overload. The construction of this highway will be
the major impetus to greater development of the adjacent areas. We
note that no residential, rural development is planned according to

pg. 7, fig. 3, hence this highway will primarily serve the apartment-

hotel developers and agricultural produce transportation.

Pg. 16. Mr. Sahara has suggested that a breakdown should be
made of the crop land acreage and grazing acreage of the 109,34
areas of agricultural iands removed by the highway construction.
A description of the soils, topography and irrigation status of the
lands involved would also be desirable. The impact of the loss of
these acreages to the agricultural industries should be discussed
and the positive or negative impacts on employment or operations
should be stated. '

Pg. 17. We see a major environmental impact of the project
to be the social and economic considerations cited on pg. 17,
paragraph 2. These aspects should be discussed more fully in the
section on Environmental Impact of the proposed project, page 20.

Pg. 22. The new alignment will lessen the flood and tsunami
inundation hazards. On the other hand, the low annual rainfall and
the erodibility of the soils will require intensive conservation
practices to minimize soil erosion. The section of the highway in
the northern portion will be built in soils that are highly erosive,
The central portion of the highway will be built in sandy soils
that can be subject to wind erosion,

The drainages crossing the highway are usually dry.
However, as the watershed areas for these drainages extend all the

.way up the slopes of Haleakala, the culverts and bridges crossing

the highway should be of sufficient size to accommodate runoff
from heavy Kona-type rainstorms.
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Richard E. Marland, Director, OEQC Page 3

Pg. 25. We strongly urge the acquisition of a bicycle ricit- 8
of-way at the time of land acquisition fox this roadway. Experience
on Oahu has more than demonstrated the need and desirability of
safe, separate bike-ways, particularly along the coastal areas.
9

Pg. 26. We question the statement that "at any given traffic
density, the emission levels might-decrease because of the smoother
traffic flow." If the development of this area proceeds as
presently planned, we would expect traffic congestion and impair-
ment in "smooth traffic flow" to occur within the next 10 years.,
Under these circumstances we would anticipate air and noise problems
similar to those experienced for the past 10 years on Kalanianaole

Highway on Oahu.

Pg. 32, It appears that the noise level predications expressed 10

in table 5 exceed the noise level design criteria (pg. 30) in

almost every case.
Pg. 34. There is essentially universal agreement by all 11

concerned that utility poles, either electric or telephone, are an
unsightly and undesirable addition to the environment. It is our
judgment that this practice should be discontinued. Developers of
housing sub-divisions have been required to provide underground
utilities. Any relocation of overhead utility lines by Maui
Electric and Hawaiian Telephone should be similarly required-to be
undexground. The argument of "not economically feasible at this
tlme" can be questioned on the basis of "when" can we expect it to
be "economically feasible." We suspect that the underground reloca-
tion can never be economically justified, just as many other
desirable environmental improvements can not be justified on a pure
economic basis ie.,, parks, recreation facilities, scenic overlooks,

. etc,

Pg. 37. A major concern of the Environmental Center in the 12
presentation of this EIS is the proposed school site east or west
of the highway. Paragraph d, pg. 37, seems confusing as to who
has recommended what. Pg. 45 further discusses this school crossing
problem. It would certainly appear that a highway alignment east
of the school would be far more desirable. A short resume on why
D.A.G.S. withdrew their request for the realignment would be
appropriate, If the ultimate alignment results in school children
crossing the highway then the pedestrian overpass should be a
regquired part of the highway contract.

Pg. 39-49, The time and background of the Environmental Center 13 :
reviewers does not allow for an in-depth evaluation of the many
alternative sites presented (Alternatives A-I). Judging from the
preponderance of apartment-hotel land makai of the proposed high-
way , fig. 3, strong pressures may be generxated by development
interests to incrxecase the land arca on the makai side through
rcalignment. It is our opinion that safety and long term adequacy
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Richard E. Marland, Directoxr, OEQC Page 4

should be the overriding criteria for the ultimate alignment
selection, not the immediate economic costs or relocations required,
We also would urge a greater consideration of the mass transit
system mentioned on pg. 50 in light of the current transportation
deficiencies on Oahu, particularly in the Pearl City-Hawaii Kai
corridor with the view toward avoiding the mistakes of Oahu through

' adequate, more enlightened long range planning on Maui.

ng Director

' V%//’MZ’
Aﬁg{& ohnson

cc: T. Sahara
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University of Hawaii, Environmental Center
July 18, 1974

COMMENT

1.

Permitting a larger land

area between the beach and high-

way to provide effective land
use for this area would seem
to be an advantage for the new
highway facility.

A time schedule should be
indicated for proposed
developments in the
Maalaea, Kihei, Kamaole and
Wailea areas.

Lands makai of the proposed
highway have no areas planned
for residential use, and also
would seem to generage signi-
ficantly more than 7400
vehicles by 1993.
Promulgating the philosophy
that growth and development
are good and desirable fea-
tures, and that the proposed
highway will provide the
desired or needed transpor-
tation feature, is question-
able.

Agricultural lands removed
by the highway should be
broken down into crop lands
and grazing lands, and a
discussion should be included

of the impact that loss of these

lands would have on the agri-
cultural industries.
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RESPONSE

The advantage of having
desirable land use for the
area between beach and
highway is included in
Sec. IV.A.,Pg.10.

Realization of these develop-
ments in accordance with

the master plan are based

on a general l0-year period.
Refer to Sec.IV.C.,Pg.15,

Figure 3 on Pg. 16 delineates
areas planned for residential
use in the Kihei Civic
Development Plan, as amend-
ed. The Hawaii State Depart-
ment of Transportation High-
way Division has re-evalua-
ted this projected volume
and concluded that the
traffic projection of 7400

is reasonable and that this
traffic forecast for the
year 19893 is an indication
of traffic generated by the
ultimate population for the
area. Planners of the

Kihei Civic Development

Plan for the County of Maui
approach the problem of
uncontrolled growth in the
Kihei area and the impact of
tourism with the belief

that orderly development is
necessary for planned
efficient growth.

Table 3 on Pg. 28 breaks
down the acreage by actual
land usage. Economic impact
of the loss of agricultural
lands caused by the align-
ment is discussed in

Sec. IV.G.2.,Pg.28.
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University of Hawaii, Environmental Center
July 18, 1974

COMMENT

5.

10.

Major social and economic
impacts by the project should
be fully discussed.

Intensive conservation practices

may be necessary to minimize
soil erosion in northern areas
that are highly erosive, and
in sandy soils subject to
wind erosion.

Culvert and bridge crossings
should be of sufficient size
to accommocdate voluminous
runoff from the watershed
areas during heavy rainfall

Consider the acquisition of
bike right-of-way at the
time of highway right-of-way.

Traffic congestion is expected
if development in the area
proceeds as planned, thereby
increasing emission levels.

Noise level predictions seem
to exceed the noise level
design criteria in nearly
every case.
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RESPONSE

For probable impacts of the
proposed highway, refer to
Sec. VI.A. & B., Pg. 48-56.

Precautionary measures to
control soil erosion will be
utilized by proper waste
management. Refer to

Sec. VI.C.4.c.& 4. Pg. 77,80~
82,

Refer to Sec. VI.C.4.c.,Pg.77,
80~81. Detail design phase
will include adequate sizing
of pipes and crossings for
sufficient drainage provi-
sions.

Consideration for bikeways
is included in Sec. VI.c.3.,
Pg. 63, however, a master
plan for an overall bikeway
system would have to be
formulated.

The results of an air quality
study by the Hawaii State
Department of Transportation
Materials Testing and Research
Branch, noted by Reference
25, show that the proposed
Piilani Highway will have

no adverse effect to the

air quality in the Kihei-
Makena area. Refer to

Sec. Vi.C.4.a., Pg.63-66.

Table 10 on Pg. 69 shows

the results of a noise
survey conducted by the
Hawaii State Department of
Transportation Materials
Testing and Research Branch
in concluding that projected
noise levels along the pro-
posed route are not expected
to exceed allowable noise
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University of Hawaii,Environmental Center
July 18, 1974

1l.

12.

13.

Relocation of existing overhead
utility lines should be required
to be placed underground,and the
argument of "not economically
feasible" will not suffice as
such improvements cannot be
justified on an economic basis
alone.

Various positions on highway
alignment east or west of the
school site are confusing.

An alignment east of the school
site seems most desirable.

Safety and long term adequacy
should be the criteria for
ultimate alignment selection
rather than pressures generated
by development interests to
increase usable land area makai
of the highway.

Provide greater consideration
of a mass transit system to
avoid the mistakes of Oahu by
long range planning on Maui.
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levels of 70 dBA. Refer to
SeC- vI-Co4ob- 'Pg- 74'—77.

Refer to Sec. VI.D.2.,Pg.62
for discussion on underground
relocation of lines and the
additional cost to the State
project costs if this were
implemented.

Clarification of the Hawaii
State Department of Account-
ing and General Services
recommendations for a high-
way alignment east of the
proposed school site is
made in Sec. V.C.4.,Pg.36
and in Sec. VI,D.4.,Pg.64.

With these factors supposedly
having been considered in

the Kihei Civic Development
Plan of Maui County, the
alignment selection will
generally conform with this
controlled growth plan for
the area.

As an alternative solution

to the transportation problems
of the area other than new
highway construction, the
feasibility of an island mass
transit system was discussed
in Sec. V. G., Pg.46-47.



UNIVERSITY OF HAWAII

Waler Resnurees Hesearch Conter
Ofmics of the Director

MEMORANDUM

June 27, 1974

'MEMO TO: Richard E. Marland
Interim Director, OEQC

FROM: Reginald H. F. Young?'U
Asst. Director, WRRC

SUBJECT: Draft EIS, Kihei to Makena Road, Kula Highway

This draft EIS was reviewed in this office principally by
Henry Gee and me and the following comments are submitted for your

consideration:

Under Section 3 of Environmental Effects, subsections d-1 (air)

and d-3 (water) the probable impact of other emissions from automcbiles
_have hot been considered. Various researchers have shown that signi-
ficant amounts of heavy metals are released into the environment by
gutos from the exhaust system, tires and oil. The most significant

of these is lead from gasoline containing alkyl lead additives. Lead,
being cumulative, is stored in plants and animals along highway areas.
Zinc is found in oil additives and tires.

Subsection d-3 of Section 3 also refers to a highway drainage
system designed in accordance with Chapter 37A, Water Quality Standards
of the State Department of Health. These are water effluent standards
and drainage systems from highway designed to remove surface runoff
from roadways and surrounding areas, not to treat or alter the waters

to meet effiuent quality limits.

Typographical error is on page 10. The abbreviation for American
Association of State Highway and Transpoxrtation Officials is AASHTO.

RHFY: jmn

ce: H. Gee
J. Johnaom
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University of Hawaii, Water Resources Research Center

June 27, 1974

COMMENTS

1. Impact of automobile emissions

has not been considered.

2. Reference to a highway drainage
system designed according to
Water Quality Standards of the

Hawaii State Department of

Health which alters waters to

meet effluent quality stan-

dards is incorrect.

-141-

RESPONSE

Refer to Sec. VI C.4,a.,Pq.

64 for discussion of the Air
Quality Study results obtained
by the Hawaii State Depart-
ment of Transportation
Materials Testing and Research
Branch in its report, noted
by Reference 25.

Clarification of statement

to include a highway drain-
age system that is designed
in accordance with applicable
standards. Refer to Sec.

vi. C.4.c.,Pg.77,80.
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APPENDIX III

DESIGN PUBLIC HEARING COMMENTS AND RESPONSES

(WRITTEN AND ORAL)
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DESIGN PUBLIC HEARING

The Design Public Hearing on the proposed Piilani
Highway was held on July 31, 1974 at the Kihei Cafetorium
on Maui, following a Public Informational Meeting held on
April 24, 1974 which presented all alternate. highway
alignments. The Public Hearing required by FHPM 7-7-2 Par.
19.0(5) can be obtained from the State of Hawaii, Depart-
ment of Transportation. Testimonies that were either
received at or as a result of this hearing and the responses

to them are included here.
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ORAL COMMENTS REQUIRING DISCUSSION

l. Comment:

Mr. Toshio Ishikawa,
Deputy Director
Planning Department
County of Maui

Mr. Ishikawa had four major
comments on the proposed
Piilani Highway: (1) Appro-
priate application for an
amendment to the Kihei
Civic Development Plan is
required if the highway is
to be located above the
school site. (ii) Drainage
facilites and access roads
should be coordinated with
the appropriate county
agencies. (iii) Portion

of highway from Mokulele
Highway to Kalama Park
should be given the
construction priority.

{iv) Highway landscaping
using recycled water from
the Kihei water facilities
should be considered.

2. Mr. James Armitage,
Vice President and Mgr. of
Ulupalakua Ranch, repre-
senting Ulupalakua Ranch
and the Ulupalakua Commu-
nity Association

Mr. Armitage indicated that the
Ulupalakua Ranch and its commu-
nity haveno objection to the
proposed Piilani Highway as

far as Wailea. However, they
strongly objected to the
construction of that portion
of the highway from Wailea to
Ulupalakua unless that section
of the unimproved road beyond

RESEOHSE H

Subseguent to the Design
Public Hearing, the General
Plan was amended to include
an alignment above the school.
Appropriate County agencies
will be contacted on the
design of highway drainage.
facilities and access

roads and given the chance
to review the proposed
plans in the course of

the highway design. On

the construction phasing

of the highway, the

State Highways Division,

in view of the general
concensus, is planning
priority on that section

of the highway from Kihei
to Kalama Park. Landscap-
ing of the highway will be
seriously considered in
the detail design phase.
The possibility of utiliz-
ing recycled wastewater
from the Kihei treatment
facility for sprinkling
will be investigated in
the design stage.

The State Highways Division

in response to the writ-

ten statement received after
the Design Public Hearing
Meeting, has selected a
consultant for engineering
services for the improve-

ment of that section of
unimproved road from Ulupalukua
to Keokea. Design of the

-144 -



Ulupalakua is coordinated and
upgraded together with Piilani
Highway from Wailea to Ulupa-
lakua Ranch. Mr. Armitage also
commented on the lack of water
from the mauka water system

for highway landscape purposes.

Mr. Michael Downing
Downing and Associates

Mr. Downing favored Alternate
F because it duplicates exist-
ing Kaiola Place.

Mr. Wendell Crockett
Attorney-at-law, representing
Kukahiko Estate

Mr. Crockett indicated that
the proposed Alternate E will
encroach into the Kukahiko
Estate which will be subdi-
vided and inherited by the
family.

Mr. George Kukahiko,
resident of Kihei.

Mr. Kukahiko indicated that
he has sold a portion of
the Kukahiko Estate pro-
perty through which
Alternate E will traverse.
The rationale on the
selection of Alternate E
was qguestioned.

Mr. Hannibal Tavares,
Community Relations
Director, Alexander and
Baldwin.

Mr. Tavares indicated his
support for the alignment

~145-

improvement is presently in
progress. The shortage of
water resources for high-
way landscaping will be
evaluated in the design
stage.

The proposed Alternate F
does not follow the exist-
ing Kaiola Place for the
reasons as outlined in our
evaluation of written
comments from Ms. Hope
Kimura. (See discussion on
written testimonies, No. 2).

The proposed Alternate E

as shown on the preliminary
plans will require acquisi-
tion of portion of the
property. An evaluation

of this Alternate E was
made and the selection was
justified despite the
acquisition of portion of
the Kukahiko property.

Evaluation of Alternate E
was made and justified the
adoption of Alternate E.

Tentative construction
schedule for the new Piilani

i
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above the proposed school site
and had the following comments:
(1) Construction of highway
should commence as soon as
possible. ({ii) Initial phase
of construction should be
extended to Wailea. (iii)
Section of the highway from
Kihei should be constructed
first.

Mr. Gene Grounds, representing
State House of Representative
Mr. Rick Medina

Mr. Grounds on behalf of

Mr. Medina indicated support
of the alignment above the
school site and recommended
that the highway be built as
far down as Wailea. He also
exXpressed that convénient
access to and from the school
should be considered.

Mr. Ron Vaught, President of
the Kihei School pTa.

Mr. Vaught expressed support
of improvement of existing
Kula Highway from Ulupalakua
to Keokea.

Mr. Alvin Amoral, State
House of Representative

Mr. Alvin Amoral expressed
support in consideration of
landscaping of the highway,
and a bikeway in conjunction
with the design of the
highway.

Highway is presented on
Page 32. The State High-
ways Division has indica-
ted that the highway from
Kihei to Kalama will be
constructed first. Extent
of this construction phase
will be governed by the
availability of funds.

The design of the Kihei
School is presently in
Progress. The State
Highways Division will
coordinate the highway
design with that of the
school to assure proper
design in the ingress and
€gress pattern. The State
Highways Division will
commianicate with the
Department of Accounting
and General Services in
the final design of the
highway,

See discussion on comment
No. 2 by Mr. Armitage.

See discussion on comments
by others in Appendix IT.
Bikeways may be considered
in the sharing of the high-
way right—of—way, if, at
the time of detail design,
there is an approved Maui
County bikeway system.
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10.Councilman Mr. Marco Meyer,

Maui County

Councilman Meyer commented on
the flooding problems along the
Waipulani Stream basin and sug-
gested that the State, County
and Corps of Engineers work
together to alleviate the pro-
blems. He also mentioned a
Maui bikeway master plan under-~

See discussions on comments
by others in Appendix II,
regarding the flood problems
in the Kihei area and consi-~
deration of a bikeway system.

taken by the County. He suggested
that the bikeway system be incor-

porated with the highway design.

11.Dr. Marvin Miura, resident of

Maui.

Dr. Miura expressed his concern
over the impact on the Keckea
Community in the event of the
improvement of the unimproved
Kula Highway.

Improvement of that section
of the Kula Highway from
Ulupalakua to Keckea with
the exténsion of the Piilani
Highway ungquestionably will
affect the environmental,
social and economical aspects
of the Keokea Community.

It is uncertain as to

what extent this will occur.
If there is any need for an
Impact Study for highway
improvement, the State
Highways Division will be
responsible in ‘undertaking
such a task to evaluate

such effects.
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COMMENTS REQUIRING NO DISCUSSION

)

Mr. Butch Arisumi resident of Maui and Developer of

Arilani Subdivision.

Mr. August Pimental, resident of Kihei.

Mr. Tony Hashimoto, resident of Kihei.

Ms. Christine Teruya, resident of Kihei.

Mr. Joseph Donaghy, resident of Kihei.

Mr. David Beeman, resident of Kihej.

WRITTEN COMMENTS REQUIRING DISCUSSION

Comment:

Ms. Judy Dean
P. O. Box 583, Kihei Maui,

- Hawaii 96753

Ms. Judy Dean has expressed
concern over the closeness
of the proposed highway with
Maui Meadows Subdivision.

ResEonse:

The pfoposed_highway _
alignment abutting the Maui

:Meadows Subdivision follows

a corridor set aside for
highway prupose. fThis align-
ment is in conformance
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2. Ms. Hope W. Kimura,

297 Noe St., Kihei
Maui, Hawaii 96753

Ms. Kimura has registered
a protest to the reloca-
tion of the proposed
Piilani Highway away from
Kaiola Street. It was her
understanding five years
ago that the highway align-
ment has been established
and approved, based on an
alignment following

Kaiola Street. Ms. Kimura
indicated her support for
alignment Alternate F.

-148 -

with the Kihei Civic
Development Plan* Deve-
lopers and/or buyers of
properties in Maui
Meadows subdivision were

‘well aware of a future

highway adjoining the
subdivision. Relocation
of the highway further
away from the residential
areas in Maui Meadows
Subdivision will require
an amendment to the Kihei
Civic Development Plan*,
Public Hearings on the
Piilani Highway corridor
was held in 1968 and this
corridor was selected for
study.

In July 1968 the State
Highways Division conducted
a hearing on the proposed
corridor for the new high-
way. Other than the Kihei
Civic Development Plan* .

in which a corridor for the
new highway is shown follow-
ing approximately Kaiola
Street, a definite highway
alignment has not been
conceived. To use exist-
ing Kaiola Street as a high-
way corridor will require
provision of numerous
access for properties
adipining Kaiola Street.
This is incompatible with
the concept for a limited
access highway which is a
requirement for the new
Piilani Highway.

Alternate F, as supported
by Ms. Kimura cuts through
existing Kaiola Street and
Ohukai Road. It will not
displace any existing
dwelling structures other
than the two wooden struc-
tures. However, it will
take six to seven lots
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3. Law Offices of Wooddell,
Mukai and Ichiki, on behalf
of Seibu Real Estate Co.,
Ltd., Prince Hotels of
Hawaii, Ine., and Seibu
Development (Hawaii), ZInc.

The above developers have
eéxpressed intention to
develope their properties
in Makena and requested
consideration in extending
the first phase construc-
tion of the new highway
from Kihei to Makena, ter-
minating at Station 256+00.

-150-

away from the completed
Arilani Subdivision.

Tentatively, four possible
locations are being consi-
dered as temporary connec-
tion to Kihei Road for the
first phase construction to
be completed in July 1979.

Second phase construction
of the highway is anticipa-
ted to begin in February 1978
while the development of
the Makena area is antici-
pated to take place from
late 1975 through 1977.
Justification for extend-
ing the limit of the first
phase improvement for the
additional construction
traffic in the development
of the Makena area would be
difficult. However, if -
the Seibu development is
expected to open in January
1978, construction of the
second phase of the highway
which is tentatively sche-
duled for February 1978
could be scheduled to begin
in the Wailea area if the
State Highways Division
deems +the necessity exists,
and the constructed highway
be opened for traffic in
sections as it proceeds
toward Ulupalakua.

In the event that excess
construction funds for the
first phase improvement are
available at the time when

————— . - L



4. Mr. Meyer M. Ueoka,
Attorney-at-lLaw,
2103 Wells Street,
P. O. Box H, Wailuku,
Maui, Hawaii 96793.

Mr. Meyer M. Ueoka,
representing Mr. and Mrs.
Ralph Hondo, has expressed
support for a plan that
would go above Makai
Heights Subdivision for
the reason that small
property owners will not
be unnecessarily affected.
If such a plan is not
feasible, they would
support the proposed
Alternate D.

=151 -

the design of the first
phase is being finalized,
location of the terminating
point toward Wailea and
Makena will be examined

and re-evaluated and may be
extended toward Ulupalakua
as far as appropriate.

An alignment routing above
Makai Heights will no doubt
avoid affecting any small
property owners in the
Waiakoa Homestead areas.
However, such a proposal is
not acceptable for the
following reasons: (i) Such
alignment is non-~conforming
to the Kihei Civic Develop-
ment Plan*, (ii) If adopted,
this alignment proposal will
require improvement and
extension of existing
collector streets for
optimum use of the new high-
way facilities,.

Alternate D, as supported by
Mr. and Mrs. Hondo, will not
displace any existing dwell-
ing structures other. than
two wooden storage structures.
However, this alternate

will affect the property be-
longing to Mr. John Kukahiko
who is contemplating a sub-
division development. Consi-
deration in the selection

of this alternate as the
final alignment is being
evaluated.
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Mr. Francis White
5 Sedgwick Road, East
Hartford, Conn. 06108

Mr. White felt that the proposed
highway is not needed and that
existing Kihei Road can handle
the traffic.

The proposed highway
will relieve the con-
gested Kihei Road and
provide a safer and
more efficient trans-
portation system. This
highway is needed to
provide access to the
fast growing Kihei area.

The complete document of the Kihei Civic Development Plan,
as amended in 1970,is available for review and public
inspection at the Maui County Planning Commission and the
State Highway Division Maui District Office.
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PITLANI HIGHWAY
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Kihei to Makena Road/Kula Highway
Maui, Hawaii

TECHNICAL APPENDICES
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c. NOISE STUDY, PROPOSED PIILANI HIGHWAY

U.S. DEPARTMENT OF TRANSPORTATION
Federal Highway Administration

AND
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Highways Division
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PREFACE

This document has been prepared as part of the
preparation of the environmental impact assessment of
Piilani Highway from Kihei to Makena Road/Kula Highway
Junction (Project Nos. F-031-1(4), F-031-1(l1) and
F~037-1(10)). It consists of analysis of air quality and
noise conditions and impacts compiled as source material
for the develcopment of the Environmental Impact Statement
(EIS). Other reports and studies such as the archaeological
survey reports are not included as part of the téchnical
appendices but are available at the Federal Highway
Administration Officé, Suite 613, 677 Ala Moana Boulevard,
Honolulu, Hawaii 96813 or at the State Department of
Transportation, Highways Division, 869 Punchbowl Street,

Honolulu, Hawaii 96813.

NOTICE

ALL reference material borrowed from this
library will be on a 30-day loan period,
limited to ONE RENEWAL ONLY.

If borrowed material is not returned when
DUE, is DAMAGED, or LOST, there will be a
REPRODUCTION CHARGE OF. 25¢ PER PAGE.

OEQC LIBRARY - PHONE 548-6915
650 HALEKAUWILA STREET ROOM 301
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Air Quality Study
PROPOSED PIILANI HIGHWAY

Island of Maui

Materials Testing & Research Branch
April 1976
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GENERAL:

An Air Quality study was conducted to assess the probable
effects of the proposed Piilani Highway to the community in the

Kiﬁei-Makena area on the island of Maui.

PROJECT DESCRIPTION:

A new Piilani Highway is proposed for the Kihei-Makena area
to alleviate anticipated traffic congestion on the present Kihei
Road. The Kihei and Wailea sections are experiencing rapid
development which have significantly altered the population

density of the area.

A 44 feet wide undivided roadway consisting of two 12!
wide péved lanes with 10' shoulders is proposed. The roadway
will be lqcated within a 100 ft. right-of-way mauka (east)
of the exisitng developed areas'and constructed on undeveloped

pasture land.

The proposed roadway is approximately 13 miles iong and

will be aligned parallel to the present Kihei road. This route

begins at its northern connection at Kihei (Route 31) and proceeds

south, It then swings eastwardly and winds its way up the
lower slopes of Haleakala terminating at the intersection with

Rula Highway (Route 37).
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Topograph§ and Meteorology:

The proposed Piilani Highway is located along a narrow
coastline on the leeward side of the island of Maui at the

foot of Haleakala. The terrain in this area features long,

moderately steep slopes.

The predominant iﬂfluence to the climate and weather
for this area is Haleakala. Its massive form obstructs,
deflects and accelerates the prevailing northeasterly trades
around this area and creates a wind condition unique to the

Kihei-Makena area.

Kihei, situated in the western side of the isthmus Fformed
between Haléakala and Puu Kukui (West Maui Mountain), is generally
subjected to wind velocities 50% greater than the normal wind
velocity of the Wailuku area. This is the result of the pre-
vailing northeasterly trades being funneled between these mountain

masses and subjected to a venturi-like phenomenon. As the wind

. spreads out over Maalaea Bay, the inshore wind streams flow

almost parallél to the coastline of Kihei. This wind stream
meets the deflected trades off the slopes of Haleakala from
the southeast. This mixing action generates unpredictable

local winds from Kalama to Cape Kinau.
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Diurnal temperature variations generate pronounced
sea breeze during the day and drainage winds at night. This

natural phenomena also contributes to the unstable wind pattexns.

This complex and highly“irregular wind system tends
to favor the capacity to disperse pollutants. Winds are

normally from 10 to 15 mph,

The Kihei-Makena area is also arid with less than
15 inches of rainfall annually. The temperature varies from
65° to 85° Flthroughout the year with occasional summer temperature,
(above 90° F). The days are normally warm with clear 'skies, and

the nights cool.

Through our search for historical wind and meteorological
data maps indicating.the surface tradewind streamlines of the
area during daylight and might hours and an offshore wind
diagram of the Xihei beach area were located. See figure
numbers 1, 2, and 3. fThese maps and diagram e?empllfy

the unique wing system of the area.

MATHEMATICAL ANALYSIS

A mathematical air gquality study using EPA prediction modol
(IITwWAY, Feb, 1975) was used to project concentration of carbon
monoxide (LO) that may result from vehicles traveling along the

proposed Piilani Highway,
-3-




This procedure assumes each traffic lane as a continuous
uniform line~source of emitters subjected to the worst case and

to the most probable wind conditions.

The study plan assumed the proposed roadway alignment
.#0 be an idealistic," straight, level roadway from Kihei to Wallea.
.Thls idealized straight roadway was divided into three segments
according to distinct projected traffic densities.along the
proposed route. ™ Receptors were located at each existing and

proposed sensitive areas within this area.

A typical roadway segment was selected to represent the

‘portion of the route East of Wailea.

T Terdes Tﬁé study plan subjected the proposed roadway to the

possible “"worst case" and the "most probable" meteorological

L= conditions to determine €O concentrations at each sensitive

receptoxr location. The irregular wind patterns required that

several assumptions be made and the study plan considered the

.- ......following cases:

A

a. "Worst case" condition (The most severe meteoro-
" logical condition to cause the highest concentration levels):
Winds parallel to the study alignment flowing at a very low

velocity, with very little mixing.
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b. "Most probable" daylight condition: The wind

‘blowing in its most prevailing direction during the daylight

hours.

c. "Host probable" night condition: The wind blowing

'in its most prevailing direction during night hours.

The analyges were made for projected 1979 and 1989
traffic volunes. The results are surmarized and the highest
Co readlngs along the highway rights-of-way (50 feet from the
roadway centerllne) are tabulated in Appendlces A to C. Results

for the study East of Wailea are tabulated in Appendix D.

CONCLUSION:

Ambient air quality data are not available, however,

the ambient concentration of CO in the vicinity of the proposed

roadway céﬁ be reasonably expected to be negligible. This
rationale is based on the predominantly undeveloped and widely
dispersed sources (residences) which generate very little CO.
The distance of these sources to the immediate study area would
allow ample dispersion and the measured concentrations would

not be significant.

The beneficial effects to the air quality in the more
populous developed sections of Xihei due to rerouting of the
traffic on the new section were not evaluated and no discussion

is presented.
“5-
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The study results, based on the EPA prediction model
"HIWAY", show that the proposed Piilani Highway will have no

adverse effect to the air quality in the Kihei~Makena area.
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"WORST CASE" CONDITION
CO COWCENTRATION AT RIGIT-OF-WAY

7 CO CONCENTRATION (PPi)*
‘Receptor Location Wind AT HIGHWAY RIGHT-OF-WAY
Direction** ADT 1979 ADT 1989
1l North End of 9p°
Study Area {SOUTH) 1.342 l.123
-2 Kihei Hgts. and
La Palma Pk. Subdiv. 1.325 1.110
'3 Vicinity of Kilolani
Congreg. Church 1.300 1.089
‘4 Proposed School . :
- 8ite 1.270 1.065
AV
‘5 Kalama Park 270° .
Subdivision {NORTH) 1.218 1.073
6 Intersection of
Proposed Hwy w/
Kanani Rd. 1.297 1.086
7 Intersection of
Proposed Hwy w/ . .
Keonekai Drive 1.157 0.976
8 Reéidential Area
Along Akala Dr. 1.152 0.973
8 Wailea Resort
' Area 0.761 0.642
19 South End of
Study Area \V/ 0.706 0.596

*Maximum Allowable Carbon Monoxide Pollutants
Federal Standard - 35.0 ppm

State Standard - 9.0 ppm

*% °Direction from Study Noxth
( ) Direction from ‘Irue North

Wind Speed : 1.0 METER/SEC .
Stability Class: &£ (5)

APPENDIX "A"Y

Ave. Speed Limit: 50 MPH
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"}MOST PROBALLE" COHDITION
. DAYLIGUT HOURS
" CO CONCENTRATION AT RIGHT-OF-WAY

' ( CO COJCEJTRATION (PPH)*
-Receptoxr  Location Wind AT HIGHWAY RIGUT-OF-WAY
) Direction** ADT 1979 AbW 1989
1 North End of 225°

~Study Area {NORTHWEST) 0.000 0.000

2 .Kihei Hgts. and -
La Palma Pk. Subdiv. 0.542 0.454

- 3 Vicinity of Kilolani .
Congreg. Church - 0.542 0.455

4 Proposed School
Site : 0.542 0.454

5 Kalamé Park . :
Subdivision . 0.542 0.455

d ‘6 Intersection of
( ‘Proposed Hwy w/
b Kanani Rd. 0.541 0.454

7 Intersection of
Proposed Hwy w/ :
Keonekai vrive 0.456 0.385

8 Residential Area
- Along Akala Dr. 0.455 0.384

8 Wailea Resort . -
Area 0.241 0.204

10 South End of
Study Area A\ 0.241 0.203

*paximum Allowable Carbon Monoxide Pollutants
Federal Standard - 35.0 ppm
State Standard - 9.0 ppm

(- ** ophirection from Study North
{ ) birection from True dorth

Wind Speed : 1.0 ULTER/SEC. Ave. Speed Limit : 50 MPH
Stability Class: E (5} '
APPENDIX "B"



"MOST PROBABLE"

NIGHT HOURS

CONDITION

- CO CONCENTRATION AT RIGHT-OF-WAY

[P R S

Stability Class: E (5)

APPENDIX "C¥

CO CONCEWTRATION (PPM)>
Receptor Location Wind AT HIGHWAY RIGHT-OF~WAY
‘ ‘ Direction** ADT 1979 ADT 1989
1l North End of 45° .
Study Area (SOUTHEAST) 0.542 0.454
2 Kihei Hgts. and ,
La Palma Pk. Subdiv. 0.543 0.455
3 Vicinity of Kilolani
~Congreg. Church 0.543 ‘0.455
4 Proposed School : '
Site 0.543 0.455
5 Kalama.Park |
- Subdivision / 0.543 0.455
6 Intersection of
Proposed Hwy w/ '
Kanani Rd. 0.456 0.385
7 Intersection of
Proposed Hwy w/
Keonekai Drive 0.457 0.385
'8 Residential Area
Along Akala Dr. 0.241 0.203
9 Wailea Resort
Area 0.241 0.203
10 South End of
Study Area v 0.000 0.000
*Maximum Allowable Carbon Monoxide Pollutants
Federal Standard - 35.0 ppm
State Standard - 9.0 ppm
** °Direction from Study Horth
{ ) Direction from True North
Wind Speed : 1.0 METER/SEC Ave. Speed Limit: 50 MPH

I .
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"WORST CASE" CONDITION
TYPICAL ROADWAY SEGUENT

PORTION OF PROPOSED ROADWAY EAST OF WAILEA

??Ee?tgioEOSigﬁsgyUlstance CO CONCEWTRATION (PPM)*
Right-of-lay ADT 1979 ADT 1999
7 s 0.430 0.363
100 0.183 0.154
150 0.096 0.08L
300 0.016 0.014
600 0.000 0.000

*Maximum Allowable Carbon HMonoxide Pollutants

Federal Standard - 35,0 Ppm
State Standard -~ 9,0 Ppm

Wind Speed: 1.0 METER/SEC
Stapility Class: E (5)

Ave, Speed Limit:

Wind Direction:

APPENDIX "D"

Paraliel to Roadway
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PRI HUOL A HHALTLTY Lanpy = o FLATIL vy
EMDPOINTS OF THE LINE SOURCE

n.n -, 0,0  AND25010.000, 0.0
EMISSION HEIGHT 1S 0.600 METERS

EMISSION RATE (GRAMS/SECOND*METER) 0OF 2 LAMNE(S)
N.626E-93 D.CHhEE-N03 .

'HDTH OF AT-GRADE I GHYAY 15 7.7 H

UIDTII NF CEMTER STRIP 15 0.0 14

MIND DIRECTION IS 90. DEGREES
HIND SPEED 19 1.0 METERS/SEC
STABILITY: CLASS iS5 5 .
HETGHT OF LIMITING LID §S 500.0 METERS

THE SCALE OF THE COORDINATE AXES 1§ 0.00903 USER UNITS/¥,

CONCEMTRATION

RECEPTOR LNCATION HEIGHT :
: X Y Z(M) UGH/METER#»3 PP =
0.0 50.0000 . 1591, 1.297
5000,.1009 50.0000 n.n 1457, l.268
11ang,.n0ng - 50,0000 - 0,0 199, 1.212
1C600.0900 50,0000 n.0 1317. 1.156
21n4n.0000 546.0000 N.n 1113, 1.96%5
25000.0000 50.0000 - 0.0 0. 0.0
0.0 75.0000 0.9 INEG, 0.927
5000.00n0 75.0000 0.0 103n. 0.899
11000.0000 75.0000 - .. — 0.0 984, N.856
16000.0000 75.0000 0.0 895. N.779
21000.0090 75.0000 0.0 6E89. 0.600
25000.0000 75.0000 - 0.0 0. 0.0
. 0.n - 100.0090 0.0 6. 0.73C
5990.0090 10n.0000 n.0 87%. . 0.7n3
------ '11900.n0n00 100.0000 - 0.0 =~ 752, -- N,65%
16000.n000 100.0000 0.0 G68. 0.531
210910.0000 100.0000 n.0 h71. 0.510
25900.0090 10,0000 0.0 0. 0.0
0.0 250.10000 0.0 379, N.330
5109.0000 250.0000 N.0 348, n.392
110900,.9900 . 250.0010 -— 0.0 293, .. N.255
16900.0000 . 250.0Q90 0.0 218. 0.189
21N00.0000 . 250.9000 0.0 76. N.NGCC
25060.0000 250.n000 0.0 n, 0.9
0.0 500.0000 0.0 179. D.156
50%0.n000 50n.0900 n.on 151. 0.131
11009.0000 500.0000 n.0 105. 0.002
16009.0000 500.0900 n.o 53. n.0L¢
21990.009 500.0000 0.0 _ 3. 0.002
25000.0000 560.00380 0.0 0. n.n
*  DPM CONCENTRATIONS CORRECT FOR CARBOM MONOXIDE O!LY,
.Segment #1
ADT 1979

Refer to Study Plan for recep%or locations.

-

—



e e e —

LI LT N N e L LEALY A T SN BN IR Y

ENDPOINTS OF THC LINE SOURCE
AHD25000. 000,
N.G00 METERS - .
EMISSION RATE (GRAMS/SECOND*METER) OF
0.GEGE-03
VIDTH OF AT-GRADE HIGHUAY I8

Oon 7 ‘ D.Q
EMISSION HEIGHT 1§

0.626E-03
WIDTIL OF CENTER STRIP |

YIIND DIRECTION IS
WIND SPEED 1S

270.

Sdar g

S

HEIGHT OF LIMITING LID IS

THE SCALE OF THE COORDINATE AXES' 1S

RECEPTOR LOCATION

1G000.0000""=-100..0000

21000.0000 100.9000
25000,9n00 100.0000
30500,0000~"""100.0000"
360n0,0000 10n.0000
h0500.0000 100.0000

£5000.0000—="100.0009

NRLL AAUIArOITR AT A [a¥alalol ol ol

"~ HEIGUT

L NN AIEYN]

0.0

1.0 METERS/SEC
STABILITY CLASS 1S 5

500.0 METERS

CONCE

Z(11) UGM/1H
6.0

X Y
0.0 50.0000
5000.0000 - 0.0000
11%0u,.0000 50.0000
unn, onnn »0.0000
2100u.n0000 »0.0000 ¢
25000.0000 50,0000
30500.0000 50.0000
36000, 9000 sn.0000
h050n.n000 50.0000
h5310,0000 50.0000
0.0 75.0000
5000.0000 75.9n000
- 110%0.0000 75.0000
" 16000.0000 - 75,0000
21060.01900 75.000n
25000.0000 75.0000
30500.0000 - 75.0000
36009.0900 75.0000
050N0.0000 75.0000
"45090.0000 " 75,0000
5009.0000 100.0000
1100n,0000 100.n000

2 LANE(S)

Segment #1

ADT 1979

Refer to Study
Plan for receptor

locations.

HTRATION
ETER#*#3

0.
1176,
155,
1426,
Iuzs.,
1491,
519.
182,
154,
106.
.0.
752,
"932.

" 998,
1041,

1666,
317,
181.

13,
- 10g. - -

! 531-
707,

5000.0000 250.0000
11900.0090 250.0000
'16000.0000—"=250.0000

- 21000.9000 250.0000
25000.0000 250.0000
30500.0000 "~ —250,0000 -
36900.0000 250.0000
LO500.0000 250.0n09

- 5000.0000 " 2500000 -

5000.0000 500.0000
11900.0000 500.0000
16000.0000 - 500,0009
21000.0000 500,0000
250100,0000 500.0000
39500,0000 50%.00n0
360%0.0900 500.0000
40510.0000 500.90000
45000.0000 500.0000

0
0
0
0
n
0
4
0
0
0

T e

818.
8ho.
313,
121.
13h, ;

105, e

112.
253.
31, T
355,
379.
277.
173,
130.

S 103,

gh
75.
122.
157.
179,
190,
148,
118.
g7l

770

0.0003 USER UNITS/¥M.

PPH

0.000
1.023
1.1/9
L.240)
1.281
1.297
N.2712
N.,15¢
N.117
n.n92
0.000
0.C51

- 0.211

0.3C8
0.995
0.928
0.275
n.1s52
0.117
0.092
N.L62
N.615
0.67&
0.712
0.736

' n.272

0.157
0.116

0.092 =~

0.098

0.220
0,273

0.309
0.33n0

‘0.2L11

N.159

0.113

N.090

- 0.Nne

0.9C6

0.106:-
- 0.137:
0-150
" 0,1C5

0.123

0.103.
n.08L

mAanD NMARDODAMR MAMAVING oy v



PRUG 10, ATHC YUALL LY SIUDT = FLTLARL 1Y
ENDPOINTS OF THE LINE SOURCE
n.o , 0.0 AUD25000, 000, 0.0
EMISSION NEIGHT IS 0.600 METERS
EMISSINN RATE (GRAMS/SECOND*METER) OF
N.626E-03 0.GH6E-D3
"HDTH OF AT-GRANDE HIGHWAY IS 7.0 M4
WINTH OF CENTER STRIP IS 0.0 M
HIND DIRECTION 1S k5. DEGREES
“IND SPEED 1S 1.0 METERS/SEC
STABILITY CLASS IS 5 . '
HEIGHT OF LIMITING LID IS 500.0 METERS '
"THE SCALE OF THE COORDINATE AXES IS N.00N3 USER UNITS/ KM,

2 LANE(S)

RECEPTOR LOCATION COHCENTRATION

‘Refer to Study Plan for receptor locations.

HEIGHT
X Y Z{N) UGM/METER»*3 PPM =
0.0 -50.9000 0.0 623. 0.5h2
5000.0000 -50.0000 0.0 625, 0.543
11a00.0000 ~50.0000 n.n 624, N.543
16n00.0000 -50.0000 6.0 62h. 0.513
21000,.n000 =50.10000 n.n 624, 0.543
25000.0000 -50.0000 n.n 2. 0.0n1
30500.0000 ~50.0000 0.0 0. n.n
36000.0000 -50.0000 0.0 n. 0n.n
0.0 : -75.0000 0.0 545, 0.474
5000.n00N0 =75.0000 ag.n 5L5. 0.L7t
11000.0000 =75.0000 0.0 5h5. . o0.474
16000.0000° -75.0000 0.0 545, C.L74
21000.0000 -75.0000 0.0 545, 0.474 .
25000.0000 -75.1000 0.0 0. 0.000
30500.0000 -75.0000 0.0 0. 0.0
36000.0000 -75.0000 0.0 n. 0.0
0.0 -100.0000 0.0 L35, D.422
. 5000.0000 " ~100.N000 0.0 485, 0.4522
11%00.0000 -100.0090 0.0 h 85, - D.h22
16000.0000 =-100.0000 0.0 . ;85. S 0.822
21009.9000 ~-100.0000 0.0 L2as. 0.:22
25090.,00n00 -100.0000. 0.0 0. . %.090 . -
30500.0000 -100,.0000 0.0 0. 0.0 :
36000.0000 . -100.0000 0.9 i 0. - N.0
0.0 -250.0000 0.0 300. 0.261
5000.0009 -250.1000 0.0 300. - 0.261
11000.0000 ~250.19990 0.0 300. 0,261
16000.0000 -250.0000 n.n 300. L -0,261
21000.0000 -250.0000 0.0 300n. '0.261
25000.0000 ~250.9900 0.0 ). 0.000
30500.0000 -250.0%00 0.0 0. 0.0
36000.0000 =250.0000 0.0 n. 0.0 B
n.n -503.9000 .0 1490. 0.165
59906.0000 ~500.0000 n.n 190, 0.165
11900.0000 =500.0000 0.nN 190, 0.165.
.1G000.0000  ~500.0000 n.0 190, 9.165.
21000.0000 - =500.0000 0.0 190, 0.165
30500.0006 -500.0000 N.0 0. n.0
36000.0000 ~500,0000 0.0 . D. 0.0
* PPM CONCENTRATIONS CNRRECT FOR CARBOM MNMDXIDE OHLY,
Segment #1 /
ADT 1979 .
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0.0

PROJ HO. AR (QUALITY S1URY = PtILANY
EMDPOINTS OF THE LINE SOURCE

.0 , 0.0 AtIn2s5n0n0,000,
ENMISSION HEIGHT IS 0.609 METERS

ENISSION RATE (GRAMS/SECOND*METER) OF 2 LANE(S)
0.626E-03  0.GHGE-N3
WIDTH OF AT-GRADE HIGIMAY 1S 7.0 M
______ _WIDTH OF CENTER STRIP IS 0.0 M
WIND DIRECTION 1S  225. DEGREES
WIND SPEED IS 1.0 METERS/SEC
STABILITY CLASS 1S 5 -
HEIGHT OF LIMITING LID IS  100.0 METERS

.
L]

HEIGHT :
. X R . Z(1) _ UGM/METER=*#3 PPM »
0.0 . 50,0000 0.0 - 2. - 0,001
5000.0000 50.0000 n.o 623. 0.542
_11000.0000 __ 50.0000 _ 0.0  623. . 0.,542
16000.0000 50.0000 0.0 - 623. 0.542 o
21000.0000 50.00090 0.0 624, 0.542
__25000.0000 ___ 50.7M000 0.0 - 622.  0.541
0.0 75.0000 0.0 0. 0.000 7
5000,0000 75.0000 - 0.0 545, 0.474
o .11000.0000 ____75.0000_____ 0.0 ___ 545, 0,474
16000.0000 ©75.0000 0.0 545, 0.474
21000.0000 75.0000 0.0 5L5. 0.474
____ _25000.0000 ___ 75.0000 ____ 0,0 545,  O.L74
- 0.0 100.0000 0.0 0. 0.000
5000.0000 100.0000 0.0 L85, 0.422
11000.0000 100.0000 0.0 L85. G.422
16000.0000 100.0000 0.0 L85. 0.422
21000.0000 100,0000 0.0 L85, 0.522
25000.0000 100.0000 0.0 L85, -0.522
0.0 250.0000 0.0 o. 0.000
5000.0000 250.0000 0.0 299. 0.261
o _..11000.0000 _ 250.0000 ‘0,0 299,  0.261
16000.0000 250.0000 0.0 299. 7 '0.261
21000.0000 250.0000 0.0 299, 0.260
___25000.0000 250.0000 0.0 299. 0.261
50006.0000 500.0000 0.0 T 77T 190.777 0,165
11000.0000 500.0000 0.0 190. 0.165
___16009.0000 _ 500.0000 0.0 190. 0.165
21000.0G00 500.9000° " 0,07 T TTTT180, T 0.165 T
25000.0000 500.0000 0.0 190. 0.165
o .__*__PPM_CONCENTRATIONS CORRECT FOR CARBON MONOXIDE ONLY,
- Segment #1
ADT 1979 :

THE SCALE OF THE COORDINATE AXES IS

RECEPTOR LOCATION

Refer to Study Plan for

.
1
Yot

LY

CONCENTRATION

receptor locations. .

- -
— \-\

0.0003 USER-UNITS/KM.'

- LY

B U Y0



PROJ NGO, AIR QUALITY sTUNY - PIILAMNE HUY
EMDPOINTS QF TIHE LINE SNURCE

0.0 , N.n AND25001, 000, .o
EMISSION NEIGHT IS N.6ND METERS

EMISSION RATE (GRAMS/SECOND*METER) OF 2 LANE(S)
0.522E-03 D.5LLE~-03
HIDTIHL OF AT-GRADE HIGHWAY IS 7.0 M

YINTH OF CENTER STRIP 18 0.0 M
HIND NIRECTION IS 90. DEGREES
winn SPEED tS 1.0 METERS/SEC
~STABILITY CLASS IS 5.
HEIGHT OF LIMITING LID 1S 500.0" METERS

THE SCALE OF TIHE COORDINATE AXES 1S 0.0003 USER UNITS/1s,

Segment #1
ADT 1989

.Refer”to study Plan for

:
e

-

receptor. locations.

RECEPTOR LOCATION HEIGHT _ COMCENTRATION -
X Y Z(M) T UGH/METER##3 PPM w
0.0 50.0000 0.0 1249, 1.086
5000,0000 50.0000 0.0 1221. 1.062
11000.0000 50.0000 0.0 1172, 1.020
16000,0000 50.0000 0.0 11903, 0.960
21000,0000 50.0000 0.0 932. 0.211
.. 25000,0000 50.0000 0.0 .. 0. n.9
0.0 75.0000 n.n 293, 0.777
5000.1n000 75.1700 0.1 266, 0.753
- ...119n0.0000 . 75,0000 0.0 224, 0.717
16000,0000 75.0000 0.9 750.. 0.653
. 21n00.0000 75.0000. 0.0 577. N.502
___.25000,0000 75.0000 . 0.0.. ... .. Oeomee. .. n.9
0.0 100.0000 0.0 709, 0.617
5000,0000 100.0000 . 0.0 677. n.509
11000.0000 100.0000 0.0 630. 0.548
16090.0000 100.0000 0.0 560, 9.487
21000.9000 100.0000 ‘0.0 395, 0.3414
...25000.0000 _ 100.0000 . .. 0.0 e, O, ... D.O ..
0.n . 250.0000 0.0 318. . 0.276
5000.0000  250.0000 S 0.0 291. 0.253
11000.0000 250.0000 0.0 . 285, . 0.213
16000,0000 250.0000 “0.0 122. - . 0.159
21000,0000 250.0000 0.0 6h. 0.056
.25000.0000 . 250.0000 0.0 . ... ... 0. n.0
0.0 - 500.0000 0.0 150. 0.131
5000.0000 5n00.0000 0.0 127. 0.110
11000.0000 500.0000 0.0 -~ 88. 0.077
16000.0000 500.0000 0.0 Lt 0.038
21000.0000 500.0000 0.0 a2, 0.602
25000.0000 500.0000 0.0 ' 0. 0.0
* PPM CONCENTRATIONS CORRECT- FOR CARBOM MONOXIDE OHNLY,



EHDPOINTS OF THE LINE SOURCE
n.0 , 0.0 AtID25000,000, 0.0

EMISSION HEIGHT 1S 0.600 NETERS

EMISSINON RATE (GRAMS/SECONND*METER) OF 2 LANE(S)
0.522E-N% B.54KE-03

WiIDTHH OF AT-GRADE HIGIMAY 15 i7.0'M Segment #1
WIDTHI OF CENTER STRIP IS n.g M ADT 1989
WIND DIRECTION IS 270. DEGREES Refer to Study
WIiND SPEED IS i].U_‘ HETERS/SEC Pl an for receptOr
STABILITY CLASS IS © 5  locations.
HEIGHT OF LIMITING LID IS SN0.0 METERS :
. THE SCALE OF THE COORDINATE AXES IS 0.0003 USER UNITS/KM..
RECEPTOR LOCATION HE1GHT CONCEHTRATION
X Y Z(H) . UGM/METER#*»3 PPH *
0.0 50.0000 0.0 _ 0. 0.0an
5000.0000 - 5n0.0000 - 0.0 ' 985, 0.3857
11000.0000 50.0000 6.0 1135. 0.98¢
16000.0000 50.0000 _~ 0.0, 119h., - 1.039
21600.0000 " 50,0000 0.0 1234, 1.073
25000.0000 50,0000 0.0 12h9. 1.086
30500.0000 50.0000 0.0 - 2067, - 0.233
TeTTrr36000.0000 0777 50,0000 7T (0,07t TTT 183, 0.133
40500.0000 50.0000 0.0 113. 0.09¢
45000.0000 50.0000 0.0 89.. . 0.077
T 0.0 TTTI5.0000 TTTTTQOL0 T .- - 0.000
" 5000.0000 75.0000 0.0 y 630. 0.548 -
11000.0000 75.0000 0.0 781. 0.679
creee—rtt o 16000,0000 Tt 75,0000 — 0,0 Ty 0 B36. 70 0,727
21000.0000 - 75.0000 0.0 872. 0.759
. 25000.0000 75.0000 0.0 893. 0.777
CTTTTTTTTT30500,.0000 T 75,0000 T 0,0 T 265, 7 D231
36000.0000 75.0000 6.0 152. '0.132
‘ 40500.0000 75.0000 0.0 112. 0.098 :
CTTTTTTTTTR5000.0000 T 75,0000 0,0 T 188, T 0,077 7 T
5000.0000 100.0000 0.¢ . hy5, 0.587
11000.0000 100.9000 0.0 593. 0.516
T 16000.5000 ™" 100.900N00 0.0 BLY. T 0.56GL T
- T 21000.0000 100.0000 0.0 GES. 0.596
25000.0Nn00 100.0000 0.0 709. 06.617 . .
T 30500,00007100.90000° 0.0 262,770,228 T o
36000.00900 100.00900 0.0 152. 0.132
o : 40500.0000 100.0000 0.0 112, 0.09¢8 .
- 7T T T 45000.0000 T 7100.0000 0.0 £88.77 "7 0.077 o
5000.0000 250.0000 0.0 gh. 0.082
" 11000.90000 250,0000 0.0 212. 0.18h
YT 16000,0000 T 250.0000 TTTTTTOL0 TTTUTTTTT U263, 777 0.229
21000.0000 250.0000 0.0 - 298. 0.259
25000.0000 250,0000 0.0 : 318. 0.276
- 77777 30500.00006 T 7 250.9000 CTTT Q0,0 T 232, 0.202
-36000.0000 250.0000 6.0 145. 0.12€
10500.0000 250.0000 0.0 . 109, 0.095
LT TR5000.0000 77777 250,9000 7777 0,0 YT O87. 77 0,075
5000.0000 500.0000 0.0 7.° 0.007
11990.0000 500.0000 0.0 63. 0.055
16000.0000 "~ 500.0000 0.0 105. 0.089
21000.0000 500.0000 0.0 132, 0.115
250095.0000 500,0000 n.o 150. 0.131
30500.0000 ~ 500,0000° 0.0 159. 0.139
36000.0N000 500.0000 0.0 124, 0.102
40500.0000 500.9000 n.0 99. 0.086
""" 45000.0000 ~ " 500.0000 0.0 31. 0.070
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PROJ NO. AIR QUALIT
CUDPYINTS OF THE L1
0o.n , 0.0
ENISSION HEIGHT IS
EMISSION RATE (GRAM

V.522E-03 U.5hn

Y STUDY - PIILAHL MY
NE SNOURCE
AND25000.000, 0.0

0.600 METERS
S/SECOND*METER) OF 2
E-03

LANE(S)

Refer to Study Plan for receptor Iocatiops.

.

- L]
KEP)
- .

( WIDTIt OF AT-GRADE IIGHWAY IS 7.0 M
. WINDTH NF CENTER STRIP I8 0.0 M
YIIND DIRECTION IS ' 45, DEGREES
) YIND SPEED 1S 1.9 NMETERS/SEC
STABILITY CLASS 1S 5 ) .
HEIGHT OF LIMITING LID IS ~ 500.0 METERS
THE SCALE OF THE COORDINATE AXES IS 0.0003 USER UMITS/KM.
RECEPTOR LOCATION HEIGHT COMNCEMTRATION
X . Y Z(M) UGM/METE N # %3 PP %
0.0 -50.9000 0.0 522,  0.&454
- © 50000000 ~50.0000 T 0.0~ T 523, 0.455
11000,.0000 -50.0000 0.0 523. 0.455
16000.0000 -50,0000 0.0 52%. ©  0.455
T 21000,0000 -0 -50,0000 < 0.0 T 777 593, 0.455
25000.0000 ~50.0099 0.0 1. 0.0901
30509.0000 -50.0000 n.o - 0. 0.0
T 36010.0000 ~"--50,0000 ~TUTTUTQ,0 CTTTTTTTTTC gl T gog
0.0 © «75,9000 0.0 L57. n.398
5000.0000 . =75.00N0 0.0 h57. 0.398
- 11000.0000 — =75,0000 " 0.0 -~ " 457, 0.39¢
16000,0000 -75.0000 0.0 457, 0.398
21000,0000 -75.0000 - 0.0 457, 0.398
~"725000.0000 "~ -75.0000 " """ Q0,0 TTTUUTU T gl 0.000
- ( _ 30500.0000 0  -75.0000 0.0 6. 0.0
S 36000.0000 ~-75.0000 0.0 0. 0.0
: 0.0 © =100.0000 0.0 07, " 0.355
5000.0000 -100.0009 0.0 L0G. 0N.354
11000.0000 -100.0000 0.0 Lo7. 0.354
16000.0000 -100.0000 0.0 TUUTTUROT. 0.354
: 21000.0000 -100.0000 0.0 La7. 0.35L
Sl 25000,0000  -100.0000 0.0 0. 0.000
.. +ts = 30500.0000  -100.0000 N.0 T 0. "n.0
SRR 360N0.0000 '-100.0000 n.0n 0. 0.0
LT 0.0 -250.00090 0.0 251. °  0.218
< -+ 5000.0000 -250.0000 © 0.0 . 251. . 0.218
. 11000.0000  ~250.0000 n.0n 251. 0.218
. 16009.00N9  ~-250.0000 0.0 251. 0.21¢
21000.0000  -250.0000 n.0n 251. 0.218
4 25N00.0000 ~250.0000 0.0 . 0. 0.000
' 30500.0000 -250.0000 0.0 0. 0.0
36000.0000 --250.0000 -- 0.0 N. . 0.0
0.0 ~500.0000 0.0 159, 0.139
5000.0000  ~500.0000 0.0 159, 0.139
11000.0000  -500.0000 0.0 159. 0.139
16090.0000 -500.0000 n.on 159, 0.139
21000,0000  -500.0000 0.0 159, N.139
3050n0.00006 -500.N0000 0.0 _ n. ‘0.0
3600N0.0000  -500.0000 0.0 0. 0.0
( * PPM CONCENTRATIONS CORRECT FOR CARBON MONOX!DE ONLY,
.Segment #]
ADT 1989 7
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PROJ NO, AIR QUALITY STUDY - PLILANI 11MY
ENDPOINTS NF THE LINE SOURCE

0.0

0.522E-0

n.
EMISSION HEIGHT
EMISSI10ON RATE (GRAMS/SECOND*METER) OF

3

0 ANR25000.000
IS

0.54LE-1}3

WINTH OF AT-GRADE HIGHWAY IS
YIDTH OF CENTER STRIP IS

WIND DIRECTION IS

WIND SPEED

IS

225. DEGRE
1.0 METERS/SEC

. STABILITY CLASS IS 5
HEIGHT OF LIMITIMNG LID 1S
THE SCALE OF THE COORDINATE AXES IS

N.600 METERS

100.

’ 0.0

7.0 M
0.0 M
ES

0. METERS

2 LANE(S)

0. T

0.0003 USER UNITS/KM.

PPIt »

0.001
0.454
0.455

0.45L

0.455
0.454
u.000
0.397

0.397
0.397

n.397
0.397

n.oon "~

0.353

- 0.353
. 0.353
0.353"
©.0.353
0.000
. 0.218"
©70.218"
. . 0,218
70,218
70,218

0.139
0.139

0.139

0.139
0.139

RECEPTOR LOCATION . HEIGHT - CONCENTRATION
X Y . Z(M) - UGM/METERw*3_
0.0 50.0000 0.0 1.
$000.0000 50.0000 0.0 522.
.11000.0000 __ 50.0000 . 0.0 522.
16000.0000 50.0000 - 0.0 T T 522,
21000.0000 50.0000 0.0 522.
25000.0000 ___ 50.0000 ____ 0.0 __ 521,
0.0 75,0000 0.0
5000.00U0 75.0000 0.0 Lb6,
__11000.0000 __ 75.0000 0.0 456, .
- 16000.0000 - 75.0000 0.0 §5G.
21000.0000 75.0000 0.0 456,
25000.0000__  75.1900 0.0 457,
0.0 100.0000 0.0 0,
5000.0900 100.0000 0.0 406,
11000.0000_____ 100.0000 0.0 L0G.
16000.0000 100.0000 0.0 496.
21000.0000 100.0000 0.0 NG,
25000.0000 _ 100.0000 _ 0.0 ___ __ noG, -
0.0 250,0000 0.0 0.
5000.0000 250.0000 0.0 251,
11000,0000  250.0000 0.0 251,
16000.0000 250.0000 0.0 251,
21000.0000 250.0000 0.0 251.
.25000,0000___ 250.0000 0.0 251,
5000.0000 500.0000 6.0 159,
11000.0000 500.0000 0.0 159.
16000,0000____ 500.0000 0.0 159,
21000.0000 500.0000 0.0 159.
25000 0000 500.0000 ¢.0 159.
..PPH_CONCENTRATIONS -CORRECT EOR CARBON MOMOXIDE ONLY,
‘Segment #1 . .
. ADT 1989

Refer to Study Plan for receptor 1ocation§.”

S, T O



PROG 1D AIR QUALITY STUDY - PLILANT IRIY

ENNDPOINTS OF THE LiIME SNURCE
AND36G000,000, 0.0

»25000.000,,
0.600 METERS

ENISsIol HEIGHT IS
EHISSENN RATE (GRAMS/SECOND*METER) OF
N.525E-03
UIDTH OF AT-GRADE HIGIIMAY 1S
WIDTH OF CENTER STRIP 1S
HIND DIRECTION 1S

YIND SPEED

0.0

0.545E~-93

STABILITY CLASS 18 5

HEIGHT OF LIMITING LID S
THE SCALE OF THE COORDINATE AXES IS,

RECEPTOR LOCAT!ON

EEETT P N,

B e p—

a90.

7.0 M

N.0 H
DEGREES
1.0 METERS/SEC

500.0 METERS

2 LANE(S)

. CONCENTRATION

Refer to Study;Plan: for receﬁtor locations. ,

0.035

0.0003 USER GMITS/K,

Mow

. amaem - e a

0.185- . . .

0.021

X Y a Z(M) . UGM/METER##3 PP
0.0 50.0000 - h0. 0.035

5000.0090 50,0990 51. n.045
11000.0000 ___ 50.0000 __ —. 76.._ . 0.9CG
16000.0000 50,0000 . 120, 0.104
21000.0000 50.0000 255, 0.222

. 25000.0000 _ ___50.0000 21183, 0,994
~7730500.0000 50.0000 1011. 0.879
36000.0000 50.0000 .0, 0.0

. 0.0 75.0000_ - 59,

5000.0000 75.6000 51. D.045
11960.0000 75.0600 76. 0.0G6
16000.0090_____ 75.0000 119._ . 0.104
21000.0000 75.0000 251. 0.21¢
25000.0000 /5.0000 783, 0.681
30500.9090 75.08000_ bS%.____ . _0.569
36000.0000 75.0000 0. 6.0

0.0 100.0000 40. 0.034
5090.0899____110,0999 e bLle___ 0.0L5
11000.0000 100, 0000 /6. 0.066
16009.0000 195.0000 118. 0.103
21979.9900 _ 140.0009 206, B8.21k
25009.,0040 100.9000 . 597. N.51%
31690.9900 . 160.0009 67, 0.407
3G070.0090__ 100.n000 e D00
0,0 250.0000 39, 0.93%

5190.0000 250.0900 50. - 0.003
11007.0000 __  250.0090 e 7245 8.0C3
16010.9999 250.000 115, n.295
21109.9999 250,900 192. n.167
25000.0090 . _ 250.0000- 2130
30500.0000 250.0300 103. 0.99%
36000.0000 250.0000 LR 0.9

0.0 . .500,0000 __ e 3700 0,032

500.0099 7 '500.0090 56. - 0.049
11000.9090  509.0000 G2+ 7 0.058
16090.0099 __ 500.0000 .83, _ n.072
21100.0099 "7 500.0000 93.

25900.0000  500.0000 - 63. . 0,;955 °
. 30500.0090  590.0000 | o 11, . '0.0100
36000.0999 7 500.0000 9. . 0.0
* PPM CONCENTRATIONS CORRECT FOR CARBOM MONOX!IDE ‘OHLY,

Segment #2 .
ADT 1979 \



PROJ NOL ALR QUALITY STUDY -~ PIILANL HUY
EHDPOINTS OF THE LINE SOURCE
.25000.000,, 0.0 AND36000,000,
EMISSION HEIGHT IS 0.600 METERS :
EMISSION RATE (GRANS/SECOND*METER) OF 2 LAHE(S)

0.525E-03 0.545E.-03:
7.0 M-

0'0

“WIDTH OF AT_GRADE HIGHUAY IS

. THE SCALE OF THE COORDINATE AXES IS

B R e TP

RECEPTOR LOCATIOHN __HEIGHT ___

X Y Z(m) UGH/METER**3 PPH »
25000, 0000 50.6000 0.0 0. 0.009 '
30500.0000 ___ 50,0000 ____ 0,0 _____ .. 1011, _ 0,879
36000.0000 50,0000 0.0 1143. 0.89%
50500.,0000 50,0000 0.0 230, 0.200
45000.0000 50,0000 _____ 0,0 _ 120, __ .0.104 __ _ .
25000, 0000 75.0000 6.0 0. 0.000
30500.0000 75.6000 0.0 654, 0.569
36000.0000 __ 75.0000 0.0 783, 0.681
50500.0000° 75.0000 0.0 227. 0.198
45000.0000 75.0000 0.0 119, 0.104
30500.0000 - 100.0000 0.0 468, 0.507
36000.0000 100.0000 0.0 597. 0.519
50500.0000 100,0000 0.0 223, 0.194
55000,0000 100.0000 0.0 119, 0.103
30500.0000 250,0000 0.0 108, 0.09%
3G000,0000 250, 0000 0.0 213, 0.185
L0S10.0000 © 250,0000 0.0 180, 0.157°
E5000,0000 2%0.0000 0.0 104, 0.NY5
50500.0000 500.0000 0.0 11, 0.010
- 36000,0000 500.9000 0.0 . 63. 0.055
50500:0000 500.0000 0.0 ys, U.083
K5000.0000 500.0000 0.0 83, 0.072
«~ PPM CONCENTRATIONS CORRECT FOR CARBON MOMOXIDE OMLY|

WIDTH OF CENTER STRIP 1S

IND DIRECTION 15
SPEED 1S

WIND

270.

n.0o M

DEGREES

1.0 METERS?SEC

STABILITY CLASS IS
HETGHT OF LIMITING LID IS,

'Segmeﬁt #2‘?

ADT 1979

5

-~

500.0 METERS

»

:Refer to. Study P]an for receptdr locat1ons

COMCENTRATION

0.0003 USER UNITS/KM,

e e e

S T



PROJ HOL AIR QUALITY STUDY - PITLANTE 1Y
EMRPOINTS OF THE LIME SOURCE
25000.000, 0.0 AND36000.9209, 0.0
EMESSENt HEIGHT 1S 0.GON METERS

EMISSINN RATE (GRAMS/SECOND*METER) OF 2 LANE(S)

0,525LE-03 N.5h5E~03
WIDTH QF AT-GRADE HIGHYWAY 1S /.0 M
HINTH OF CENTER STRIP IS n.9 M

MIND DIRECTION 1S 45, DEGREES
“JIND SPEED IS 1.0 METERS/SEC
____ STABILITY CLASS IS 5 -
T HEIGHT OF LIMITING LID IS 500 METERS
" THE SCALE OF THE COORDINATE AXES IS 0.0003 USER HMITS/KM.

REChPTOR LOCATION CONCENTRATION

- o
- Segmerrt #2
ADT 1979

Refer to Study Plan for pekeptor locations. o

»e

o
-

HEIGHT
o X Y ' Z(M) _ "UGM/METER*#3 PRI *
- 7T U25000,0000 T -50,0000 0.0 526, . 0.450
30500.0000  -50,0000 0.0 . 525, 0.457
... 3G000,0000 _ =-50.0000. - 4.0 . 1,  p.on1
| 25000.0000 7 ~75.0000 n.0 LsY, ¢.399.
30500,0000  ~/5.0000 0.0 559, 0.399
36000.0000 _ -75,0000 0.0 . O.____0.000
25090.0000 T 7=100.0000 7 0.9 503.° 0.355
30500.0000 -100.0000 0.0 EN 0.355
) .36991.999% 0 -190.90%0 0.0 0. 0,000
250100.0000  =250.0000 n.0 252.. 7 ' 0.219
30500.0000 -250.0000 0.0 252. 0.219
.ee—__.36000,0000 ~-250.0000 N0 __ 0. __ 0.000
"725000.0000 " ~500.0000 0.9 160. 0.139
30500.0009 -500.0000 0.0 160. 0.139
* PPM CONCENTRATIONS CORRECT.F

OR_CARBON MOMOXIDE ONLY,



T

PROJ N0 AIR QUALITY STUDY = PEILANT HuY
ENDPOINTS OF THE LIME SOHRCE
-25000. 000, 0.0 AND36000.009, |
EMISSTON HETGHT 13 n.G00 METERS
EMISSTON RATE (PRAH»/;FCOND*HETCR) OF
N.h25E~03 N.OL5E-103
MIDTH OF AT-GRADE HIGIMAY 1S5 7.0 M
-WIDTH OF CEMTER STRIP 13 Nt.0 M
PR DIRECTION IS 225. DEGREES
“IND SPEED 1S 1.0 MFTERS/SEC
CSTABILITY'CLASS IS . 5
HEIGHT OF LIMITING LID ln

0.0
2 LANE(S)

- 100.0 HETERS

e ———————

THE SCALE OF THE COORDINATE AXES IS - 0.0003 USER uulTs/rV
RECEPTOR LOCATION HE1GIT QOHCEHTQATION e
X Y " Z(M)  UGM/METER*#3 - PPH »
25000.0000 50.0000 0.0 1. 0.001 .
30500.0000 50.0000 0.0 524, 0.456 ...
35000.0000 50,5000 0.0 523. 0.455 "
25000.0000 75.0000 0.0 0. "0.-000 .
30500.0900 75.0000 0.0 458, ° 0,399
.36009.0000 75,0000 n.0 W52, 0,399
~'25000,0000 7777100, 0090 0.0 oL pL0an
30500.0000 - 100.0000 0.0 nos, 0.355
_36090.0000 100.0000° - 0,0 wns., 0.355
25000.0000 77 250.6000 T TT .0 T T g T 000 |
30500.0000 - 250.0000 0.0 . 252, 0.219
. 36000.0000  250.9000 0.0 252, n.219
30500.0000 " 500.0000 $0.07TTTTTUTN 160, 70,138 T
36000.0000  500.0000. 0.0 160. . - 0.139
*__PPM_COMCENTRATIONS CORRECT FOR CARBON. HONOXIDE oHLY,

. o
- Segment #2
ADT 1979

Refer to Study Plan for reéeptor 1ocat1ons.
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PO HO . ALY QUALTEY SUHIDY = PLLLANL 1Y
. EMPPOTHTS OF THE LINE SOURCE
-£5000.000, 0.0 ANR36000.000,
EMISSTION HEIGIT IS5 0.600 METERS
EMISSION RATE (GRANS/SECOND=METER) OF
0. 440E=-N5 B U57CE-03
WINPT OF AT-GRADE HIGIMAY 15 7.0 M
-~ YIDPTH OF CENTER STRIP 1S N.0 M
HIHD DIRECTION 15 9n. DEGREES
D SPEED 1S 1.9 NETERS/SEC
STABILITY CLASS IS 5
HEIGIIT OF LIMITING LID 1S

0.0
2 LANE(S)

500.0- METERS

THE SCALE OF THE COORDINATE AXES IS

0.0003 USER UNITS/K,

RECEPTOR LOCATION HEIGHT CONCEHTRATION ' :
X Y Z(M) < UGM/METER#*+3 - PPN«
0.9 50,0000 0.0 3. 0.029 .
5N90.0000 51.1000 n.o L3, . 0.038
11090.99%0__ 50,0900 ___ 0.0 . _____. 6h. ____0.056 __ _ __ _
16000.,0000° 50,0900 n.n 101. 0,083
21000.0000 50.0000 0.0 215. 0.187
250920,0000 50,0000 0.0 - 985, n.839
30500.0000 50.0000 - 0.0 85h, 0.743
36000.0000 50.0000 0.0 0. 0.0
0.0 75.0000 0.0 34, n,n29
.. 5000,0009 75.0000 0.0° L3, 0.038
11000.0000 75.0000 n.0 Glh. 0.056
. 16n00.0000 75.0000 - 0,0 101, _ n.08s
21000.0000 75.0000 0.0 212, 0,134
25000,0000 ° 75.0000 0,0 - G661. 0.575
_________ 30500.0000 75,0000 0.n 552, 0.ug0 »
36000.0090 75.9000 0.0 0. 6.0 :
0.0 100.0000 0.0 33. 0.029 |
) 5000.0000 _ 100.0000 _ 0.0 43,  0.038
11001.0000 100.0000 0.0 Gh. .0.055 i
16090.9000 1006.n000 0.n 100. 0.037 :
~ 210006.0000  100.0000 _ 0.0 = . 207, __o0.en
"25100,0000 160.0000 0.0 500, 0.438 ?
3050n0,0000 100.0000 0.0 395. 0.343 |
~36000.0000 __ 100.0000 0.0 0. 00
o ' 0.0 TTTU250.0000 7 0 0.0 33. 0.029 ;
5000.,0000 250.0000 . 0.0 L2, 0.037 =
11020,0000 . 250.1000 0,0 61. 0.053 B
16000.000N 250.0000 0.0 92, 0.0%9 |
21000.00N0 250.9000. 0.0 162. 0.1541 !
L __25000.0090  250.0000 9.0 179. 0,156
T "30500,0000 250.N000 0.0 92, 0.020
36000.0000 250.0000 0.0 0. 0.0
0.0 ___500.0000 _ 0.0 31, _0.027 _
- ' 5000.00073 500.0000 0.0 39, 0.03L
11000.,0900 500.9000 0.0 53. 0.046
____16000,0000  500.0000 ____ 0.9 700 -Q.0G1
T 21000.0900 500.9000 0.0 79. 0.069
25000.0010 500.0000 0.0 54, 0.047
. 35500.0000 500.0000 0.0 g, . n.008
T 36000.,0000 500.0000 0.0 0. 0.0
* PPM CONCENTRATIONS CORRECT FOR CARBOM MONNXIDE ONLY,
. Segment #2 reress vam mmom o - r o mem e e e e s . —— . . ] . .
ADT. 1989 . ;

Refer to Study Plan for receptor locations. : \
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FROJ HO. AIR QUALITY
EHPPOLINTS OF THE LINE

25000.000,: 0.0
EMISSINN JIEIGHT 15

STURY - PEILANI
SOURCE

AND3IGCO00.000,

n.600 NETERS

HUY
0.0

EMIRSTION RATE (GRAMS/S FCONP*MFTFQ) OF

0.4466-03  0.557E-N3
,MINTH OF AT-GRADE HIGIEIAY
NIDTI! OF CENTER STRIP IS

s MIND DIRECTION 1S 270,
NIND SPEED IS .
STABILITY CLASS 15 .5
HEIGHT OF LIMITING LID 1S

»

1.0 METERS/SEC, |

THE SCALE OF. THE COORDINATE AXES }S..

1S . 7. 0 H
0.0 M
‘DEGREES

5009 METERS

CONCENTRATION

2 LANE(S) -

.0.0003 USER UNITS/KI. .

v

RECEPTOR_LOCATION . ___HEIGHT - R
) S Y . Z(M) "UGM/METER**3 PPH x
25090.,0000 50.0010 0.0 o n. n.010 ﬂ
__305n0,00D0__ 50,0000 _ 0.0 - .854,._____ O, 7h3"“_h_'
36000,00N0 50.0000 n.o 965. T .80 |
50500.00N00 50.0000 0.0 194, 0.169 ;
h50060,0000 50,0000 _ 0.0 101.__. 0,028 __ _ ;
25000,0000 75.0000 0.0 0. n.000 ;
y 30500.0000 75,0000 0.0 552. 0.5480 i
36000,0000___ . .75.0000 0.0 GR1. _0.575 i
50500.0000 - 75.00170 n.0 192, 6.1C7 ;
§5000.0000 75.0000 0.0 101. 0.088
— ____ __30500.000n0___ _100,5000 0.0 395, _ .. 0,343 ____ ..
I6090.9000 100.0000 0.0 50k, 0.438
40509.,0000 100.0009 0.0 188. 0.16L
45000,0000 - 100.0000 c.0 100, 0.087 __ -t
30500.0000 250.0000 0.0 92. g.080 -
36000.0000 250.0000 0.0 179. . 0.156°
_40500.0000 ___ 250,0000 ‘n.0 . 152, ... 0,132 . _.
55000.0000 . 250.0000 0.0 92. 0.980 . ,
© 30500.0000 500.0000 0.0 q9. n.002 '
_36000,000N0. __ 570,0000_ 0.0 . . S 0,087
50500.0000 500.0000 . 0.0 80. n.070
55000.0000 500.00090 . 0.0 70, . 0,061 '
* PPM CON T FOR CARBOM MONOXIDE ONLY,

, Segment #2..,
' ~ ADT 1989 ¢
. .- Refer to Study.

CENTRATIONS CORREC

. .‘\_

-»
.

Plan for receptor ]ocations.



PROJ NO. AIR QUALITY STUDY -~ PLILANG HUY
ENDPOILHTS OF THE LINE SOURCE
.25000.000,. - 0.0 AND3GO00.00D0, 0.0
EMISSION HEIGHT IS 0.600 METERS .
ENISSION RATE (GRAMS/SECOND*METER) OF 2 LANE(S)
0.4LGE-D3 0.457E~-03
7 WIDTH OF AT-GRADE HIGHYAY 5 7.0 H
 VIDTH OF CEHTER STRIP IS 0.0 M
' _ WINMD DIRECTION IS n5. DEGREES
eT T O WIEND SPEED IS 1.0 METERS/SEC
STABILITY CLASS 1S 5 )
HEIGHT OF LIMITING LID IS 500.0 METERS

= THE SCALE OF THE COORDINATE AXES IS 0.0003 USER UNITS/KM.
oottt RECEPTOR LOCATION " "HEIGHT ~ CONCENTRATION
: X Y Z{M) UGM?METER#*#3 PP
__25000,0000 -50.0000 0.0 . uh2, 0,335
T T T 30500.0000 77 -50,0000 0.0 3. 0.325
36000,0000 -50,0000 0.0 1. n.001
___25p00,0000  -=75.0000 0.0 . 387,  0.337
TTTTTTTTTTTT 30(500.0000 7 -75.0000 0.0 387. 7 0.337
36000.0000 -75.0000 ° 6.0 0. 0.010
.____25000.0000 _-100.08060 _~ 6.8 _ 344, 0.300
TUTTTTTTTTT30500, 0000 7 ~100,0000 0.0 ILG, 0.309
36000,0000 ~100.0000. 0.0 0. 0.000
©25000.0000 _ -250.0009 _ 0.0 213, 0.185
30500,0000  ~-250.0000 0.0 . 213. 0.135
36000,0000 ~250.0009 0.0- . 0. 0.000
25000.0000 _~500,0000 0.0 _ _ ~_ 135. 0.117
30500,0000 ~ =500.0000 0.0 135. 0.117
» PPM CONCENTRATIONS CORRECT FOR CARBON MONOXIDE ONLY,

o . .
. . Segment #2 ' . \
. " ADT ) ]989 . . Sk . . . . N ~

Clte Refer to Study Plan for Fecapipr Ibcatioﬁs..

»e . ) o

’o
(s



PROJ U0, AIR QDALITY STUDY - PIELAHT IJY
EHRPOINTS NF THE LIME SOURCE

-25000.000,. 0.0 - AND3GN00.0N0N, n.0
EMISSEON UHEIGHT I3 N.600 METERS
EMISSION RATE (GRAMS/SECOND*METER) OF 2 LANE(S)
. 0.UUG6E~03 G.457E-03 .

YIDTIL OF AT-GRADE UHIGHUAY IS 7.0 M-
IDTH OF CEMTER STRIP'IS n.o M
HIHD DIRECTION 1S 225. DEGREES

MIND SPEED 1S 1.0 METERS/SEC
STABILITY CLASS IS5 5 ’ .

HEYGHT OF LIMITING LID IS 100.0 METERS

Sek S e b s e e . o el e e

THE SCALE OF THE COORDINATE AXES IS 0.0003 USER UNITS/KM.
RECEPTOR LNCATION HEIGHT - COHCEMTRATION \

e, X R i Z(M) . UGM/METERw*#3 PPN
25000, 0000 50.0000 0.0 . 1,  0.001
30510, 0000 50,0000 0.0 B%3. '8.325

e 3G000.0070 50,0000 __ 0.0 o nn2, 0,325
25000.0000 75.0000 n.0 n. 77 0.090
30500.0000 75.0000 0.0 . 387, 0.336 - |

. . 3G6000.0000 _ 75,0000 0.0 . .387.__ 0.337
250000000 100.0000 0.0 0. n.0nn
30500.0000 101.0000 0.0 345, 0.299

e 3GN00,0000 __ 100.0000_ 0.0 o 3uL, 0,299 ..
25000.0900 250.9000 n.n 0. n.nnn
30500.0000 250.0000 0.0 ° 213, 0.185

L 36000,0000 _ 250.0000 0.0 213, . 0,185 . _
30500,0000 500.0000 0.0 135. 0.117
36000.0000 500.0000 0.0 135. 0.117

TF

* _..PPtY CONCENTRATIONS_CORRECT FOR CARBON MONOXIDE OMLY,

»

Segment #2 : - o,
ADT .1989 ' e ' . Lo
Refer to Study Plan for receptor locations.

”e ’ ’ :.t'.-
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PRNJ HO. AIR QUALITY STUDY = PLILAMTL DY . ) oes

ENNPAINTS OF THE LINE SOURCE

-36000.Q00. 0.0 ANDLG000.000, 6.0

gHIssIoN HEIGHT 1S 0.600 METERS

EMISSTON RATE (GRAMS/SECONDAMETER) OF 2 LANE(S)
0.283E-03 n,283E-03%

WIPTH OF AT-GRADE HIGHWAY IS 7.0 M

WIDTH OF CENTER STRIP IS 0.0 M

WIND DIRECTION IS 90. ‘DEGREES

HIND SPEED IS 1.0 METERS/SEC

STABILITY CLASS IS 5

HEIGHT OF LIMITING LID IS 500.0 METERS

THE SCALE OF THE COORDINATE AXES .1S 0.0003% USER UMITS/KHM.
RECEPTOR LOCATION . HEIGUT COMCENTRATION
e X — Y _mﬁn_'Z(M)”__,UGM/UETEQ**3_ PP % .
n.o . 50,0000 0.0 : 12. n.010
5000.0000 50.0000 n.n 14, 0.012
. _.11000.0000 .. ... 50.0000 0.0 18, _  0.016
16000,0000 50.0000 0.0 23. n.n2zn
, 21000.0000 50,0000 0.0 32. 0.028
o __...25000.0000 ... 50,0006 _ .. ._.0.0 5., . 0.040
©30500.0000 50.0000 0.0 92. 0.080
3G6000.0000 50.0000 0.0 527. n.510
. “HL,“__unsoo.nooo.““_mso.nonn 0,0 . 810.  __. O.4bh
45000.0000 50.0000 n.n 0. 0.0
. - 0.0 75.0000 0.0 ’ 12. 0.010
e eeanm 5000,0000 ____75.0000 0.0 14, . 0.012 .
- 11000.0000 75.0000 0.n 18. 0.016
16900.0000 75.40000 0.0 23, 0.020
e 21000.0009 . __. 75.0000 . 0.0 32. - 0.028
25000,0000 75.0000 0.0 5. . 0.039 '
30500.0000 75.0000 0.0 91. 0.078
. _.36000.0000..__. 75.0000 0.0 - 398. 0.3h6
. 40500.0000 75.0000 0.0 322, 0.280
L5000.0000 75.0000 0.0 n. . 0.0
e 00 __._1n0.0000 0.0 _12..__ .0.010 )
) ' 5000.0000 100.0000 0.0 1h. 0.012
. 11000.10000 100.0000 0.0 18. 0.016
e 16000.0000.__....100.0000 ... 0.0 _. ... 2%, . ... 0.020
21000.0000 100.0900 0.0 32. - 0.028
i 25000.0000 100.0000 0.0 5S. . 0.039
e __..30500.0000 . 100.0000 _......_0.0 .. . 90, 0.072
36000.0000 100.0000 0.0 297. n.259
L0500.0000 100.0000 0.0 22h. 0.195
m_“_._,"-usooo.0000._“w100-onoum_“_“mo.od o 0e 0.0
Segment #3
ADT 1979

Refer to Study Plan for receptor 1oéations.
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PROJ MO,

EMPPOINTS OF THE LIMNE SOURCE

-36000.000 n.0

EMISSION HEIGHT IS

ANDLS5000.000,

AIR QUALITY STUDY - PHILAMT 1Y .

0.0

0.600 METERS

EMESSTON RATE (GRAH“/GFCOND*HETFR) OF
0.283E-03 0.283E-13

YINTH OF AT-GRADE HIGHUWAY 15 7.0 M

YIDTH OF CEMTER STRIP IS ° n.o M

WIND DIRECTINN 1S 90. . DEGREES

WIND SPEED 1S 1.0 .METERS/SEC

STABILITY CLASS IS 5

HEIGHT OF LIMITING LID IS
THE SCALE OF THE COORDINATE AXF9 Is -

500.0 METERS

r v

2 LANE(S) .

0.0005% USEQ UN!T’/KM

RECEPTOR LOCATION HEIGUT CONCENTRATION
X Y yAQLD) UGH/METER**3 _ PPIY_ ¥
0.0 . 250.0000 0.0 11. 0.010
5000.0000 250.0000 0.0 i, 0.012
.. 2. 11000.0000 .. . 2Z5U.0000 0.0 18, 0.015
. 16000.0000 . 250.0000 0.0 23, 0.020
21000.0000 250.0000 n.0 31, 0.027
25000,0000 250.0000 n.n 52.. n.n%7
. 3IN5300.0000 250,1000 n.n 75, n.06A
36000.0000 25¢.0000 0.0 07. 0.084
50500.0000 250.N1000 0.0 42. 0.037
£5000.0000 250.0000 0.0 0. 0.0
0.0 500.0000. 0.0 .11, 0.010
. 500N.0090_ . 500.0000 ___ 0.9 _ 13, _ _ 0.01% _
11000.0000 590.0000 ° 9.0 16. n.0lkL
16000.0000 500.0000 0.0 21. 0.018
e ._.210%0.0000 .__ 500.0000 0.0 . __ . 27.  _0.023
25000.0000 |, 500.0000 0.0 3y, 0.029
30500.0000 500.9000 n.0 43, N.037
e . 3G000.0000 .___ 500.0000 0.0 23, . 0,020
40500.0070  500.0000 0.0 2. .0.002
45001%.0000 500.0000 0.0 0. 0.0
o *_._PPM_CONCENTRATIONS_CORRECT _FOR. CARBON MONOXIDF ONLY,____;,

- éegmént 3
ADT 1979

Refer to Study Plan for receptor: 1ocat1ons

-
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PRDY N0. AIR QUALITY STUDY - PUILANI HWY
ENDPOINTS OF THE LINE SOURCE
+36000.000, 0.0  ANDA5O0N.00N, n.0
EMISSION HEIGHT 1S 0.600 METERS
EMISSION RATE (GRAMS/SECOND+METER) OF 2 LANE(S)
0.233E~03 0.283E-n3

© WIDTH QF AT-GRADE HIGHIIAY IS 7.0 M
WIDTH OF CENTER STRIP 1§ 0.0 M
WIND DIRECTION 1S  270. DEGREES
WIND SPEED 1S 1.0 METERS/SEC
STABILITY CLASS 1S 5 .
HEIGHT OF LIMITING LID IS 500.0 METERS:

* THE SCALE OF THE COORDINATE AXES S - 0.0003 USER UMNITS/KM.
RECEPTOR LOCATION  ~~ HEIGHT - =~ CONCENTRATION .
X Y Z{M) UGHM/METER»*3 - PPN »

36000,0000 - 50.0000 0.0 0. n.000

© wos500.00n00 -- - 50,0000 - 0,0 - 51n. -~ 0.4LhLG
45000.0000 50.006G0 0.0 587. . 0.510
36000.0000 75.0000 0.0 a. 0.0n00
40560.0000 ~  75.0000 — - Q.0 o 322. - 0.280
45000.0000 75.0000 0.0 ' 398. 0.346
40500.0000 100.0000 n.o 224. '0.195
35000.0000 100.0000 0.0 e 297, 0.253
40500.0000 250.0000 0.0 L2, 0.037
45000.0000 250.0000 0.0 . 97. 0.08%
50500.0000 ~ 500,0000 0.0 2. 0.002
15000.0000 500.0000 0.0 25. 0.020
* PPM CONCENTRATIONS CORRECT FOR CARBON MONOXIDE ONLY,

. - —

Segment #3
ADT 1979 - . . , - :
‘Refer -to Study Plan for receptor Tocations. Lo

+ ht"
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PROJ NO. AIR QUALITY STUDY = PITLAME HMY
. EMPPAINTS OF THE LINE SOURCE
( 36000.000,; n.0  ANDL5009,000, n.0

ELSS10i HEIGHT 15 N.GON METERS

ENISSION RATE (GRAMS/SECOND®METER) AF 2 LANE(S)
0.283E-03  0,283E-03

WIDTH, OF AT-GRAPE IIIGHUAY IS 7.0 M

. yIDTH NF CENTER STRIP IS 0.0 M

WIND DIRECTION 1S k5. DEGREES

WIND SPEED 1S 1.0 METERS/SEC

STABILITY CLASS IS 5

HEIGHT OF LIMITING LID IS  500.0 METERS

*_——'PPM—CONCENTRATI ONS-CORREC

o
o Segment #3 - | ) :
o ADT . 1979 ‘ e ' o e 7
R P Refer to Study Plan for receptor Tocations.
’ : " ve ‘ L
L, )
b . " 4
<
(- .

THE SCALE OF THE COORDINATE AXES IS 0.0003 USER UNITS/KH. [
RECEPTOR LOCATION . HEIGHT CONCEMTRATION ;
X Y U ZEM)  UGM/METERw%#3 PPIt % °
36G000.0000  -50.0000 n.0 277. 241 !
: 40500.0000 -50.0000 - 0.0 ~ 278. n 241 |
weem—em o= §5000.0000 -~ ~50.0000 - - 0.0 - - 1., 0.001 '
3G000.0060  =75.0000 0.0 243, n.211 :
40500.0000  =75.0000 0.0 o 2n2, 0.211 @
e 5000, 0000 - —= =75,0008 co—— 0.0 o = 0, - 0,000 .
36000,0000  -100.0000 0.0 216. N.128 E
~ 40500.0000 ° -100.0000 0.0 216. n.182 .
e 45000, 0000-—-=100.0000 —— 0.0 commmeeees e Oy e 0,000 220
- . 36000.0000 -250.0000 n.0 133, 0.116 o
( 40500.0000 -250.0000 ° 0.0 133, . 0.116. ?
e 1,5000.9000 - -~250,0000 - 0.0 - e B. -~ 0,000 :
36000.0000 ~500.0000 0.0 8S. 0.074 :
\ 40500.0000 ~-500.0000 0.0 . 25. 0.074
. T- FOR CARBON MONOXIDE. OMLY,



e e

PROJ NO. AR QUALLT
ENDPOINTS OF THE LI

Y STUDY - PILILAHIL MUY

HE SOURCE

PPM * -

136000.000,- 0.0 ANDLS000.000, 0.0
( CIHISSTON NEIGHT 1S 0.600 METERS
EMISSION RATE (GRAHQ/SFCOND*METER) OF 2 LANE(S)
0.283E-03 0.283CE~-03 ‘
WIDTH OF AT-GRADE HIGHWAY 1S 7.0 M
WIDTH OF CENTER STRIP 15 0.0 M
WIND DIRECTION 1S 225. DEGREES
WIND SPEED 1S 1.0 METERS/SEC
STABILITY CLASS 1S 5
HEIGHT OF LIMITING LID.IS 100.0 METERS .
THE SCALE OF THE COORDIMATE AXES 18§ 0.0003 USER UNITS/KM,
_  RECEPTOR LOCATION HE | GHT CONCENTRAT FON
N X R { T ZCOHY T UGM/METER# 23
36000.0000 50.0000 N.0 1. N.001
40500.0000 __ 50.0000 4.0 273. 0.241
5000.0000 S 50.0000 7T 0.0 T T 277. 7 0.241
36000.0000 75.n000 0.0 0. 0.000
__ 140500.0000 75.0000 0.0 242. 0.211
45000.0000 75,0000 T TTO0.0 TR 283, 7 0.211
36000.0000 100.0000 1.0 . 0. 0.000
- %0500.0000 _ 109.0000 0.0 216. . 0.188
45000.0000 " "100.0000 T 0.0 T UTTTTUTT216. U 0.188
- 36000.0000 250.0000 0.0 - 0. 0.000
o 40500.0000  250.0000 0.0 133. . 0.116
( ————"4,5000.0000 ~ " 250,0000 """ " 0.0 133, 7 0.116
40500,0000 . 500.0000 0.0 85.. 0.074
_ l}5000 0000 500.6000 0.0 85. © 0,074 .
‘PPM CONCENTRATIONS CORRECT FOR~ CARBON MUNOXIDE ONLY, "~ 777
L= b
“Segmert #3 ) :
) AT 1979 | '
g o Refer to Study Plan for nedeptor lpcations. K
i . e ’ T G
f‘- ~\'
<
( .
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"PROJ MO, AR QUALITY STUDY = PUILANT 1YY
ENDPOTHTS OF THE LINE SOURCE
(' 436000,000, 0.0  AUDLS5NNO.000, 0.0
o EMISSION HEIGHT 15 0.600 METERS

ENISSION RATE (GRAMS/SECOND*METER) OF 2 LAHE(S)

0.,239E-03 0.239E-03
MIDTH OF AT-GRADE HIGHUAY 15 7.0 M
WiDTIl OF CENTER STRIP 1S 0.0 M
WIiND DIRECTION IS 0. DEGREES
HIND SPEED 1S 1.0 METERS/SEC
P STABILITY CLASS 1S 5
! ' HEIGHT OF LIMITING LID 15 500.0 METERS

( Refer to Study P]an for receptor locations.

RECEPTOR LOCATION HEIGHT CONCENTRATION
X e Y oo LMY . UGH/METER*»3
0.n 50.90010 n.o0 10.
5000.0000 50.0000 g.0n 12.
11000.0000 - 50,0000 n.0 15. .
16000.0000 sS0.0009 0.0 20.
21000.0000 50.90040 0.0 27.
... 25000.0000 .. _ 50.0000 .. _ 0.0 38.
30500.0000 5n.0000 0.0 78.
36000.0000 ~50.0N0490 0.0 95,
hos500.,0000 . ... 50.0000. __ 0.0 . _.__... .. W31.
‘e 45000.0000 50.0000 0.0 0.
; (_ 0.0 75.0040 0.0 10.
i emmnem.. 5000.0000 ... 75.0000 .. _.._ 0.0 . .. _.__.. 12,
11000.0000 75.0000 0.0 15.
16000.0000 75.0000 0.0 20,
21000.0000 ... 75.0000 . 0.0 . 27. _..
25000.0000 75.4000 0.9 38. -
30500.0000 75.0000 0.0 77.
36000.0000..—. 75.0000 ___ _.0.0. __ __ _ .. .33G. . ..
0500.0000 75.0000 . 0.0 272.
‘ 45000.0000 75.0000 0.0 0.
o e 0.0 ...—-.100.0000 . _._._.0.0 . __ .. ___ . 10..._.
5000.0000 100.0000 0.0 . 12,
- 11000.0100 100.0000 . 0.0 15.
. —me meemeee . 16000, 00000 100,0000 .eee .. 0.0 oo .20,
. 21000.0000 100.0090 0.0 27.
. 25000.0000 100.0000 0.0 38.
... ... .. 30500.0000. .. .100.0000._....20.0 . oe___.76. _ ..
36000.0000 100.0000. - 0,0 251.
40500.0000 100.0000 0.0 189.
4 . e . 45000,0000......100.0000___. 0.0 ____ _ .. O
Segment #3
ADT 1989

THE SCALE OF THE COORDINATE AXES IS ° . 0.0003 USER UNITS/KM.

PPM =
n.ong
N.010
N.013
0.017
0.024
0.033:
0.06C
0.431
0.375 .
0.0
0.0Nn3
0.010
0.013
0.017

co0.02n

0.033
0.067
n.292
0.237
0.0

9.008

"0.010

0.013
0.017 -
0.02%4
n.033
0.066 _
0.219
0.165
0.0

e e we e
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PROJ MNO. AIR QUALITY STUDY - PUELANE HUY
EHPPOINTS OF THE LINE SOURCE

436000.000,

ENISSION HEIGHT §5
EMISSION RATE (GRAMS/SECOND*METER) OF

n.,239E-03

WIDTIL OF AT-GRADE HIGIHUAY 15
WINDTH OF CENTER STREIP IS
WIND DIRECTION 1S

WiIND SPEED |

S

0.0

0.239E-03

STABILITY CLASS 1S
HEIGHT OF LIMITING LID IS

THE SCALE OF THE COORDINATE AXES IS5

X
0.9
5000.0000
-11000.0000 .
16000.0000 .
21000.0000
30500.9000
36000.0000
45000.0000
0.9

cermmrmm e e 50000000

11000.0000
16600.0000

i e 21000, 0000 . .

25000.0000
30500.0000
e e=3G000, 0000
L0500.0000
45000.0000

* PP}l CONCENTRATIONS CORREC

éegment #3‘“
ADT 1989

.-40500.0000. -

- 25000,0090 ...

RECEPTOR LOCATION
Y

250.0000
250. 0000
250.0000
250.0000
250.0000
250.0000
250.0000
250.0000
259.0000

250.0000

500.n000

5

a90.

500.0090 .

500.0000
500.0000
500.0000
500.0000
500.0000

500.0000
500.0000

—=500.0000 . -

NEIGHT CONCENTRATION
Z{H UGH/METER#**3 | _PPM »
0.9 10. 0.003
0.0 12. 0.010
0.0 . 15. n.013
0.0 19. 0.017
n.0 26. 0.023
e 0.0 e 36, 0.031
0.0 64 . 0.055
0.0 82. 0.071
e 00 - e .. 364 . 0,031
9.0 0. 0.0
0.0 g.  0.008
e 0.0 e 110 0,010
0.0 1h. 0.012
0.0 17. 0.015
o 00 e ... 23, 0.029
n.0 28. n.025
0.0 i 36. N.032
ce 00 i e 200 . 0,017
0.0 2. 0.002
0.0 . 0. 0.0
T FOR CARBON MONOX1DE ONLY,

®

AiDLsSNNn . 000,
N.60N METERS

0.0
2 LAHE(S)

7.0 M
n.0 M

DEGREES
1.0 METERS/SE

»

500.0 METERS

Refer to Sgydy Plan for receptor:locations.

0.0003 USER UNITS/KH. -
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PROJ HO, AIR QUALITY STUDY = PLILANL WY
EHDPOINTS OF THE LINE SOURCE :
( :36000.000,, 0.0 ANDLSN00, 0100, 0.0

EMISSINN HEYGHT IS 0.600 METERS

EHISSION RATE (GRAMS/SECOND#METER) OF - 2 LAHNE(S)

.230E-03 0.239E-03

WIDTIL OF AT-GRADE HIGHUAY IS 7.0 M

HIDTH OF CENTER STRIP IS 0.0 M

WIND DIRECTION IS . 270, DEGREES

WIND SPEED 1S 1.0 METERS/SEC

STABILJTY CLASS 1S 5 :

HEIGHT OF LIMITING LID IS 500.0 METERS

THE SCALE OF THE COORDINATE AXES 1S 0.0003 USER UNITS/KM.
RECEPTOR LOCATION HEIGHT COMCENTRATLOM
X Y Z(M) UGM/METER»#3 PPH ..
36000.0000 50.0000 0.0 0. 0.n0n
50500.0000 50.0000 0.0 - 431, 0.375
45000.0000 50.0000 0.0 495, 0.5431
36000.0000 75.0000 0.0 . 0. - 0.00n
40500..0000 75.0000 0.0 272. - 0.237
4L5000.0000 15.0000 0.0 356,  0.292
40500.0000 77 100.0000 T Q.0 UTT O 189, 0 0.165
45000.0000. 100.0000 0.0 : 251. 0.219
L _ 40500.0000 250.0000 0,0 : 56, - 0.0s1
o _ 55000.0000 "7 250.0000 0.0 22, 0.071
( , 40500.0000 500.0000 N.0 2. . 0.002
. 55000.0000 500.0000 0.0 ' 20, ./0.017
+ 7 PPN CONCENTRATIONS CORRECT FOR CARBON MONOXIDE ONLY

Segment #3 : . : L
ADT 1983 c S
Refer t° Study Plan for receptor Tocatiohs ' B

L]
.
+ - - -
.

[ N .
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L te - ADT 1989 .

PROJ NO. AIR QUALETY STURY - PIILANI HWY
EHDPOINTS NOF TIE LINE SOURCE
,36000.000,, n.0  AHDLSOND.0ND, n.o
EMISSTON IIEIGHT 1S 0.600 METERS
EMISSION RATE (GRAMS/SECOND*METER) OF 2 LANE(S)
0.239E-03 0.239E-03
WIDTH OF AT-GRADE HIGIMAY IS - 7.0 M
= MIDTH OF CEMTER STRIP IS 0.0 M

WIND DIRECTION IS 45. DEGREES
“1IND SPEED IS 1.0 METERS/SEC

e == STABILITY CLASS IS 5 : : :
HEIGHT OF LIMITING LID IS  500.0-METERS

*~-PPM -CONCENTRATI ONS~CORRECT- FOR~ CARBON - MONOX | DE

. .
g SR : &

o

-

Ségment #3 : che - L S ..

Refer to.Study Plan for receptor locaticns.

.

L,
v »
N

*

THE SCALE OF THE COORDINATE AXES IS 0.0003 USER UNITS/KM.
. RECEPTOR LOCATION HEIGHT CONCENTRATION
- - - X . Y ceom=ee Z(M) - - UGM/METER##3 PPl: =
36000.0000 -50.N0000 0.0 . 234, 0.203 '
10500.0000 -50.0000 0.0 - 234, 0.204
T £5000.0900 - ~-50,0000 - BoB ~moem mmemes 1. -- 0.003
36000,.0000 -75.0000 0.0 L 205, " 0.178
40500,0000 ~75.00060, n.o - 205, 0.178
ST T h5000.0000 -0 <75,0006 0 N0 e — e ), - 0,000 -
36000.0300 ~100.0000 n.0 182. 0.159
40500.0000 =-100.0000 0.0 182. 0.15%
e 15000, 0000 ~100.0n000 0.0 ) 0.000
36000.0000 =250.0000 0.0 113. 0.098
) 40500.0000 ~250.9000 0.0. . 113, 0.098
S T 45000.0000 --~250.0000 -0.0 - e Q- - 0,000
36000.0900 =500.9000 0.0 71. . 0.062
40500.0009 -500.0000 ° 0.0 71. " 0.062
T-F ONLY,-- - -



- VLY

s RECEPTOR LOCATI!ON HEIGHT :
X Y LT ZAM) 7 UGM/METER##3 PPI *
36000.0000 50.0090 0.0 - . 0.001
- 50500.0000 50.0000 0.0 2314, 6.20%4
$5000.0000 50.0006 "7 0.0 ° 234.  0.203
36000.0000 75.0000 0.0 0. 0.000
e .. 10500.0000 ___ 75.0000 0.0 205. 0.178
55000.0000 75.0000 7 0.0 " UTCUTUTTC 205, < 0.178
36000.0000  100,0000 0.0 0. 0.000
e .. 40500.0000 _ 100.0000 0.0 182. - 0.158
$5000.0000 100.0000 T 0.0 "ot 182, 0 0.159
36000,0000 250.0000 n.0 0. 0.000
. . 40500,0000 ___ 250.0000° n.0 . 113, n.6os
45000.0000 250.0000 0.0 U113, v 0.098
o 40500.0000  500.0000 ‘0.0 71. 0.062 -
‘e 145000.0000 500.0000 0.0 . 71, 0.062
- T"FOR CARBON:MONOX!DE ONLY, -—=--—= -

WY
0.0

PROJ NO. AIR QUALITY STUDY - PiILANI
ENDPOINTS OF THE LINE SOURCE
36000.000, 0.0 ANDK5000.000,
EMISSION IEIGHT 15 0.600 METERS
EMISS1ON RATE (GRAMS/SECOND*HMETER) OF
0.239E-03  0.239E-03
WIDTH OF AT-GRADE HIGHWAY 1S - 7.0 M
WIDTI OF CENTER STRIP IS 0.0 M
WIND DIRECTION IS  225. DEGREES
WIND SPEED IS 1.0 METERS/SEC
STABILITY: CLASS IS §
HEIGHT OF LIMITING LID IS 100.0 METERS
THE SCALE OF THE COORDINATE AXES IS °

2 LAHE(S)

0.0003 USER UNITS/KM,

CONCENTRATION

* PPM CONCENTRATIONS CORREC

o

Segment #3
ADT '198%

sefer tQiSEEdy Plan for receptor locations.” .

r
~ ‘:’.

)
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.

. W
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PRNS NOe ATR QUALITY STUDY -~ PIILANI HuY

ERDPOINTS OF THE LINE SOURGCE

. Pef o (te ) AMD 460G« Bef

EMISSION He2IGHT IS Peititd METERS . ) .

EFISSIOM RATE (GRAMS/SECOND#METCR) OF 2 LeNE(S)
Be2830-93  Ne2BiF-03 . '

- WIDTH OF AT-GRADE HIGHMAY IS TeO M

WIDTIL OF CENTER STRIP IS = Ded M

WIND DIREC=ION | § 90« DEGREES

WIND SPEED |Se 1e0 METQRS/SEC

STARILITYY CLASS IS 5

HEJOHT OF LIMITING LID IS 50«3 METERS

THE SCALE OF THE C=ORDINATE AXES IS BeRUR3 USER UMITS/KHe
RECEPTOR LOCATION HEEGIT COMCONTRAT | ON
X Y O Z(M)  UGH/MEeEP##3 PPN o
fed ~SGeRR0AR. 0ed 495. Pen3p
@t “1204A0B2 T Bef C212.  Be184
G0 =150 C0CR Bell . BT PURRY PRI
B ~300.2¢60 Y 194 2eC16
B0 -6UBe00ER ed R 3e0P
. 2000.0000  -50.0000 60 384. 0334
C200¢eP008  -10840000 2 Ged 117+ 34172 -
© 2000400008 -150.6008 D3 4¢e  BeE35
200040200  -300.0009 B8 1e g0t
20000000  -500.2000 ol 0o . BP0
T FOR CA=BON MONCXIDE ONLY»

* PPM CONCENTRATIONS coaaec

Typical Roadway Segmént
East of Wailea
ADT 1979
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TECHNICAT, APPENDIX P

AMBIENT NOISE LEVEL READINGS,

PITILANI HIGHWAY, KIHEI TO ULUPALAKUA, MAUI

————
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HWY-TC~468

HWY=D , o . April 23, 1975

HWY-T . _
PIILANI HIGHWAY - KIHEI‘yé/;LUPALAKUA, MAUL
PROJECT NOS. F=031-1(4); F-031-1(1) and F-037-1(10)

[

Transmitted herewith are the ambient ‘noise readings
in the vicinity of the proposed road and along the existing
Kihei Road. '

The numerous construction projects in this area -
contributed significantly to the Ljg noise level readings
and is probably not the normal lavels for the area.
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TECHNICAL APPENDIX C

NOISE STUDY,

PROPOSED PIILANI HIGHWAY




NOISE STUDY
PROPOSED PIILANI HIGHWAY

Island of Maui

Materials Testing & Research Branch
July 1976
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GENERAL:

A study was conducted to assess the effects of traffic noises
to properties along the proposed Piilani Highway. This study
evaluates the projected noise'levels along the new route and
compares the No-Build alternate with expected traffic changes
on the existing Kihei Road. The results are tabulated in
Tables I and II.

PROJECT DESCRIPTION:

A new bypass route is proposed to alleviate the expected traffic
congestions on the only roadway through the rapidly developing
shoreline corridor. The increased population density necessi-
tates expanded capabilities since the carrying capacity of the
two-lane roadway will shortly be exceeded.

The proposed route will be a two-lane roadway approximately
2500 feet east and roughly parallel to the existing Kihei Road
from Kihei to Wailea. The southern portion from Makena will
improve the alignment of the winding unimproved roadway and
connect to Lower Kula Road (Route 37) at Mile Post 14.20.

. The highway will be relatively flat except for that portion
from Makena to Lower Kula Road. This segment is fairly steep
rising from elevation 800 ft. to 1800 ft. in 3 miles.

The entire 100 ft. wide corridor will for the most part be
through sparsely populated arid pasture land. The entire area
is masterplanned for a mixed development of residential sub-
divisions, agricultural uses, and public facilities. This
study considered the existing dwellings, proposed residential
subdivision, park and the school complex as sensitive receptors
and emphases were placed at these locations.

»

COMMUNITY NOISES:

The present Kihei Road is through an active, populated high
density land use area with considerable numbers of new construc-
tion projects. The road services many permanent residences as
well as vacation facilities. The heavy truck traffic primarily
service thé active construction projects and are the major
sources of noise. These may be considered temporary and when
construction activities subside, truck traffic will be limited
to local deliveries. Other noises are typical community noises
that can normally be expected of an active community.



¢

The major noises along the proposed corridor are predominantly
local traffic along the narrow roads and powered agricultural
equipment. The few homes in the ‘area are generally scattered
and contribute very little to the community noise.

NOISE SURVEY:

A noise survey was conducted by the Materials Testing and
Research Branch in March 1975 to determine the ambient conditions
along the existing Kihei Road as well as along the proposed

‘corridor. The procedures used were in accordance with procedures

for Environmental Noise Measurements developed by Bolt, Beranek
and Newman and U.S. DOT. Statistically, the Ljg noise levels
determined by this method is within the 95% confidence limits.

During the survey period, it was noted that numerous construc-
tion projects contributed significantly to the ambient noise
levels for the area. Once removad from the immediate vicinity
of Kihei Road and the areas of construction activities, the
noise environment was greatly influenced and dominated by
locally generated noise usually associated with rural acrtivities.

’

. NOISE STUDY:

The prediction method used in this study is based on mathematical
models designated as NCHRP 117 and as revised by NCHRP 144.
Comparative analyses are based on the criteria of acceptable
noise levels mandated by U.S. DOT (FHWA) FHPM 7-7-3. Although
it is known that computed values "overpredicts" noise levels

for low traffic volume roads, especially with low truck volumes,
no adjustments were made. The expected traffic volume on Piilani
Highway is very low and the predicted noise level is probably
"overpredicted”. Traffic volumes expected on the No-Build
alternate are considerably higher and the computed values should
more closely approximate the linear line source models used in
this study. NOTE: ©No detailed study was made to validate the
models in this study.

- This study was based on current traffic forecasts for 1979 and

1989. It is expected that by 1989 the peak traffic volume
between Mokulele Hwy (Route 350) and Kanani Road to be 1150
vehicles pér hour of which 2-1/2 percent will be trucks (GVW
10,000 1bs or eight passenger bus). The traffic from Kanani
Road to Wailea is forecasted to be 830 vehicles per hour with
2-1/2 percent truck traffic. And the traffié¢ volume beyond
Wailea to Kula Hwy is axpected ‘to be 310 vehicles per hour with
2% trucks. The basic traffic flow was considered as follows:
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NO-BUILD ALTERNATE: By retaining the present Kihei Road, it
can be expected that all of the traffic forecasts Ffor 1979 and
1989 will be carried by its present 2 lanes. .

BY-PASS ROUTE ALTERWATE (Piilani Hwy): By providing an alter-
nate bypass, the traffic along the existing route will be
lessened to 490 vehicles per hour and the bypass route will
attract 660 vehicles per hour and the major portion of the
truck traffic.

ANALYSIS:

'No-Build Alternate: The No-Build Alternate considers the

situation along the Kihei Road if the present roadway is
expected to accommodate the entire traffic forecast Ffor 1989
without any improvements.

The present average L1p noise level along the existing route
measured at the property line was 71.0 decibels (dBA). The
primary noise sources are vehicular traffic, construction
activities and basically noises common to any active community.

It can be expected that the present two lanes will carry the

-entire load of 12,426 cars and 254 trucks per day. Because of

the significant increase in truck traffic within this alignment,
the noise levels in 1989 can be expected to be 77 dBA, 50 feet
from the road. Noise at this level would exceed the maximum
allowable level for Category C land use. Every residential and
commercial property along the route and within 100 feet of the _
roadway would be affected. Judging from the type of construc-
tion (single wall) and assuming the windows to be typically
opened, the interior noise levels would be about 65-70 dBA..
This indicates that interferences to normal conversation and

audio enjoyment would be experienced.

Bypass Route Alternate (Piilani Hwy): The most desirable
feature from the standpoint of noise environment is the removal
of a major portion of the truck traffic from passing through
the populated residential portion of Kihei. Secondly, the
bypass 1s expected to attract all of the through traffic. Thus,
the projected vehicular traffic on Kihei Road will be lower than
the current traffic volumes. The future traffic mix will be
substantially different in that there will be fewer trucks.
Rerouting trucks will eliminate a major source of traffic noise
from the residential areas. Consequently, a reduction in noise
will be experienced by the residential and commercial property
owners along the existing Kihei Road.

The area along the proposed corridor is sparsely pouplated and
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therefore the ambient noise levels are relatively low. It can
be reasonably expected that as the area is developed as master-
planned, the noise generated by community activities will raise
the ambient noise levels. This study considered a nominal
increase of three decibels. °

Furthermore, the use of the proposed bypass route would return
the present Kihei Road to a local thoroughfare with most of the
through traffiec utilizing the bypass. Because of the anticipated
drop in traffic volume and a noticeable reduction in the number
of trucks, the expected noise levels along this route would be
less than the present noise levels. There will be definite
beneficial effects to the existing shoreline corridor.

Noise Barrier: In order to conform to Federal Noise Standards,
abatement measures must be able to attenuate noise from 77 dBA
to 70 dBA. Based on present technologies, the success of

-achieving a 7 dBA reduction is attainable but difficult. Noise

barriers to be effective must interrupt thé straight line path

characteristics and of sufficient height and length without
breaks or openings that would permit noise leakage.

To reduce the noise impact along the existing corridor noise
barriers for the no-build alternate would have to be from 10 to j
15 ft. high and practically extend the length of the corridor i
from Kihei to Wailea. Such noise barriers would have practical ;
limitations and would be economically unfeasible because of the i
numerous intersections and driveways located throughout the

corridor. Furthermore, the limited right-of-way along the ;
corridor would require high massive barrier walls running paral- |
lel on both sides of the roadway. These structures would be ,
unsightly, aesthetically unpleasing and totally unacceptable

to the residents and the community that attracts many vacationers.

Noise abatément measures along the proposed corridor will not
be necessary.



SUMMARY:

The noise study has indicated that a number of residential and

commercial properties along the existing Kihei Road are presently
experiencing adverse affects to vehicular noise exceeding 70 dBA.

The no-build alternate in which the present two-lane roadway is
expected to carry all of the forecasted 1989 traffic volume will
substantially increase the noise levels and have an impact on an
area within 100 ft. of the roadway. The noise levels can be
expected to reach 77 dBA. Barriers to reduce the noise impact
would be impractical, uneconomical and aesthetically unpleasing.

The proposed Piilani Highway would not create any adverse noise
affects on the community. By diverting a major portion of the
trucks and through traffic away from the populated residential
and commercial areas, the bypass route will help to eliminate a
major source of traffic noise along the existing corridor. In
addition, some beneficial effects would be experienced by the
existing shoreline areas.

The projected noise levels along the proposed route are not
expected to exceed the allowable noise levels for Category B
land use (70 dBA). Therefore, noise abatement measures will not
be necessary '
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NOISE LEVEL READINGS
KIHEI ROAD, MAUI, HAWAILT

NO-BUILD ALTERNATE . . .
TABLE I
Ambient Predicted Lig Noise

Noise Levels .

Levels (dBA)

Test Location . (Average)dBA 1979 1989
Suda Store ~ 50' from Kihei Rd. 72 74 76
Keolahou Congregation Church 65 ‘ 70 71
and Cemetary — 100' from
Kihei Rd.
Memorial Park - 50" from ¥ihei Rd 57 : 70 73
Maui Lu — 50' from Kiehi Rd 74 75 77
Beach -~ Menehune Shores - 1000' 59 59 60
from Kihei Rd
Across Kihei Rd from Menehuna 70 73 75
Shores - 50' from Kihedi Rd ‘
St. Theresa Church ~ Lipoa an& 70 73 75
Kihei Rd :
Waichuli and Kihei - 50' from . 72 74 76
Kihei Rd
Kihei Baptist Church ~ 50' East 66 . 71 . 74
Side of Kihei Rd
Fire Station - next to Assembly 68 | 72 74
of God ~ 50' West Side of Kihei Rd
Kalama Park - 100' West Side of 64 69 70
Kihei Rd in parking lot '
Kamaole ¥ Park - 50" East Side 69 70 73
of Kihel Rd
Kamaole III Park ~ 50' from West 66 o .67 72
Edge of pavement (Kihei Rd) .
Public parking lot - foot of 70 71 74

Kilchana St. - 50' East Side of
Kihei Rd ~ in parking lot

SEE MAP FOR TEST LOCATIONS
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