EXECUTIVE CHAMBERS

BENJAMIN J. CAYETANO HONOLULU
GOVERNOR
May 1, 2002
TO: The Honorable Brian Minaai, Director

Department of Transportation

SUBJECT:  Acceptance of the Final Environmental Impact Statement for the Kihei-
Upcountry Maui Highway

With this memorandum, I accept the Final Environmental Impact Statement for the Kihei-
Upcountry Maui Highway, island of Maui, as satisfactory fulfillment of the requirements of
Chapter 343, Hawai‘i Revised Statutes. The economic, social and environmental impacts, which
will likely occur should this project be implemented, are adequately described in the statement.
The analysis, together with the comments made by reviewers, provides useful information to
policy makers and the public.

My acceptance of the statement is an affirmation of the adequacy of that statement under the
applicable laws but does not constitute an endorsement of the proposed action.

I find that the mitigation measures discussed in the environmental impact statement will
minimize the negative impacts of the project. Therefore, if this project is implemented, the
Department of Transportation and/or its agents should perform these or alternative and at least
equally effective mitigation measures at the discretion of the permitting agencies. The
mitigation measures identified in the environmental impact statement are listed in the attached

document.
BENJAMIY]. CAYETAN
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This report documents environmental impact studies of a proposed two-lane limited-access rural highway from
Kihei, an urban area on the southern coast of Maui, to Upcountry, a region on the western flank of Haleakala
voicano. Eight alternative alignments and a No Build alternative are currently being considered. The eight
alignments consist of all combinations of two Kihei and four Upcountry terminus options. The preferred
alternative has been identified as the U1,K1 Alternative, the alignment from the Haliimaile Road / Haleakala
Highway intersection in Upcountry to the Kaonoulu / Piilani Highway intersection in Kihei. The project would
facilitate transportation between Kihei and Upcountry, thereby addressing growth in regional transportation
demand, economic development trends, and coastal evacuation deficiencies. In addition, there is federal
interest in the project because it would facilitate transportation between defense-related research activities at
Science City atop Haleakala Crater and the Maui Research and Technology Park in Kihei. The project will have
both adverse and beneficial impacts. Potential benefits and impacts include substantial travel time savings, loss
of open space, interference with agricultural activities, changes in transportation patterns, loss of archaeological
resources, and savings in energy consumption. The nature of the impact varies with the alignment alternative.



NATIONAL ENVIRONMENTAL POLICY ACT STATEMENT

The National Environmental Policy Act (NEPA), 42 U.S.C. 4321-4347, became effective
January 1, 1970. This law requires that all federal agencies shall prepare a detailed
Environmental impact Statement (EIS) for every recommendation or report on proposals for
legislation and other major federal actions significantly affecting the quality of the human
environment. The Federal Highway Administration (FHWA) is, therefore, required to have an
EIS prepared on proposals funded under its authority if the proposal is determined to be a
major action significantly affecting the quality of the human environment.

EISs are required for many transportation projects as outlined in NEPA. The processing of an
EIS is carried out in two stages. Draft EISs are first written and forwarded for review and
comment to federal, state and local agencies with jurisdiction by law or special expertise and
are made available to the public. This availability to the public must occur at least 15 days
before the public hearing and not later than the time of the first public hearing notice or notice
of opportunity for hearing. Normally, 45 days, plus mailing time, will be allowed for comments
to be made on the Draft EIS unless a time extension is granted by the Hawaii Department of
Transportation (HDOT). After this period has elapsed, preparation can begin on the Final EIS.

A Final EIS is prepared to reflect the distribution of the Draft EIS by including the following:

1. Basic Content of the Draft EIS as amended due to internal agency comments, editing,
additional alternatives being considered, and changes due to the time-lag between the
Draft and Final EIS.

2. Summary of public hearing comments.

3. Summary of comments received on the Draft EIS.

4. Evaluation and disposition of each substantive comment.

Administrative action cannot take place sooner than 90 days after circulation of the Draft £IS

to the U.S. Environmental Protection Agency (USEPA) or 30 days after submittal of the Final

EIS to the USEPA.

Both the Draft and Final EIS are full disclosure documents, which provide a full description of

the proposed project, the existing environment, and analysis of the anticipated beneficial or

adverse environmental effects.
General Reviewer Information
In compliance with the Metric Conversion Act of 1975 (amended in 1988) and a 1991

Presidential Executive Order, numbers throughout this Final EIS are presented in metric units
with the English equivalents in parentheses.
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SUMMARY

S.1 INTRODUCTION

S.1.1 APPLICANT AND PROJECT SUMMARY

The Federal Highway Administration (FHWA) and the Highways Division of the State of Hawaii
Department of Transportation (SDOT) are issuing this Final Environmental Impact Statement
(EIS) as the lead federai and local agencies for this project, the proposed Kihei-Upcountry

Maui Highway in Maui, Hawaii.

Figure S-1 shows the general project location in the County of Maui. This proposed federal-
aid limited access highway would link the Kihei-Makena and Upcountry Maui regions. In its

initial phase, the highway will be constructed as a two-lane facility. The right-of-wav for a

future four-lane facility will be acquired, and in certain sections of the highwayv, earthwork for a

future four-lane facility will be conducted during the initial phase of construction. This

document addresses the operational impacts of a two-lane facility, the right-of-wav acauisition

for a four-lane facility, and, in certain locations, the earthwork for a future four-lane facility.

S.1.2 PLANNING CONTEXT AND HISTORY

Study of a Kihei-Upcountry Maui Highway began over 25 years ago when, in 1970, the County
of Maui studied the feasibility of a road between Upcountry Maui and Kihei. Two later studies,

the County of Maui Toll Road Study (1988) and the Maui Long-Range Highway Planning Study

(May 1991), alsc examined a roadway link between Upcountry and Kihei. Subsequently, a
task force consisting of State and County officials and private citizens (the Joint State/County
Task Force) was formed to recommend an alignment for this roadway. The Task Force met in
1992 and 1993, and produced a report in October 1993. Also in 1993, the SDOT, in
cooperation with the FHWA, began an in-depth study of this proposed roadway link, including
an evaluation of new alternatives as well as alternatives derived from past efforts. This Final

ElS marks the completion of the SDOT planning efforts that began in 1993,
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S.1.3 ACCEPTING AUTHORITIES

At the federal level, the FHWA Hawaii Division Administrator approved this Final EIS. At the

State level, the accepting authority of this Final EIS is the Governor of the State of Hawaii. It is

expected that the Governor will accept this Final EIS, completing the EIS requirements under

Hawaii's EIS Law. It is also expected that the FHWA will issue a Record of Decision (ROD)

completing the project's requirements under the National Environmental Policy Act (NEPA).

After issuance of the ROD and Final EIS acceptance by the Governor. the desian phase of

the project may proceed.

S.1.4 PURPOSE OF THIS DOCUMENT
This Final EIS has been prepared to comply with:

» The National Environmental Policy Act (NEPA);

» Chapter 343 of the Hawaii Revised Statutes (HRS);

* FHWA and FTA Joint Regulations, 23 CFR 771:

» Regulations for Implementing the Procedural Provisions of the National Environmental
Policy Act, 40 CFR 1500-1508; and

» The Hawaii Administrative Rules [Title 11, Chapter 200 (August 1996)].

This document identifies and assesses the environmental and social impacts that could result
from the development of the Kihei-Upcountry Maui Highway. The highway would be designed

for anticipated traffic demand in the year, 2020, which corresponds to the planning horizon of

the Maui Long-Range Land Transportation Plan (February 1996). Therefore, potential impacts

are assessed for that year. Construction-phase impacts are also assessed.

The EIS process is designed to enable project sponsors to develop a well-planned project
that is sensitive to the physical, natural and social environment within which it would exist, and
to identify and evaluate impacts associated with various alternatives under consideration.
Required coordination activities with interested and affected parties are also documented in

this Final EIS.

S-3
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S.2 PURPOSE OF AND NEED FOR THE PROJECT

Upon completion, the Kihei-Upcountry Highway would satisfy the following six purposes and

needs:

o Establish a roadway system linkage;

e Support economic development;

e Address existing intersection capacity deficiencies:

e Satisfy increased transportation demand:

* Promote the National interest as expressed though legislative directive; and

* Increase coastal evacuation capacity.

S.2.1 ROADWAY SYSTEM LINKAGE

The existing circuitous route between Kihei-Makena, a major employment center along Maui's
southern coast, and Upcountry, a popular residential area on Haleakala's western flank, is at
least 25 km (16 miles) (the distance between the northern tip of Pukalani to the northern tip of
Kihei). In contrast, the straight-line distance between Kihei-Makena and most Upcountry
communities is 15 km to 20 km (9 to 12 miles). Travelers between the Maui Research and
Technology (R&T) Park in Kihei and scientific facilities at the summit of Haleakala, called
Science City, must also use the present circuitous route. The transportation route between
the Upcountry communities and West Maui (Lahaina-Kaanapali-Kapalua) is also circuitous.
Depending on the alternative selected, a Kihei-Upcountry Maui Highway would provide up to
a 50 percent reduction in the length these journeys, substantially reducing travel time and

vehicle fuel consumption.

S.2.2 ECONOMIC DEVELOPMENT

Maui's largest industry now and for the foreseeable future is tourism. Kihei-Makena and West
Maui (Lahaina-Kaanapali-Kapalua) are expected to remain the principal visitor
accommodation areas on the island, as well as the island’s second and third largest

employment centers. These areas will also continue to have an economic relationship with
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Upcountry Maui because Upcountry has tourist attractions, such as Haleakala National Park,
and is a major and popular residential area. Another increasingly important industry on Maui
is high technology based at the Maui R&T Park in Kihei and Science City on the summit of
Haleakala. Improved transportation efficiency would support businesses and federal
government personnel at the R&T Park who provide technical assistance to Science City. In

addition, road construction would infuse federal funds into the local economy.

$.2.3 EXISTING INTERSECTION CAPACITY DEFICIENCIES

Traffic volumes at nine intersections along the existing route between Kihei and Upcountry

were analyzed using methodologies contained in the 1994 Highway Capacity Manual (HCM).

The HCM methodologies classify traffic operations by level of service, defined by letters “A”
through “F”, representing best to worst conditions, respectively. In the morning peak hour,
three of these intersections (including the Haleakala Highway / Hana Highway intersection
and the Mokulele Highway / Piilani Highway intersection) operated at levels of service “E.” In
the afternoon peak hour, five intersections (including the Hana Highway / Dairy Road
intersection, the Dairy Road / Kuihelani Highway / Puunene Road intersection and the
Mokulele Highway / Piilani Highway intersection) operated at levels of service “E” or lower. A
Kihei-Upcountry Maui Highway would divert some travel demand to an alternative route, thus

relieving existing congestion at these intersections.

S.2.4 TRANSPORTATION DEMAND

Trip generation forecasts reported in the Maui Long-Range Land Transportation Plan

(February 1996) indicate that the average number of daily trips on Maui would be over
386,000 in 2020, a 70 percent increase over 1990. A large portion of these trips would be
generated by the tourism industry, such as home-based work trips by tourist industry
employees and trips made by visitors. Because of this anticipated growth in travel demand
and existing deficiencies in roadway capacity (see Section S.2.3), the following improvements

are needed:
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1. Additional roadway capacity between existing and future residential communities in
Upcountry and employment centers in Kihei-Makena and West Maui; and
2. Additional roadway capacity between visitor accommodation regions (Kihei-Makena

and West Maui) and Haleakala National Park and tourist attractions in Upcountry.

The proposed road would help satisfy both requirements above.

S.2.5 LEGISLATIVE DIRECTIVE

Federal funding for the planning of this project was appropriated because of the national
interest in providing an improved transportation connection between defense-related activities
at the Maui R&T Park in Kihei and Science City at the Haleakala summit. Science City

receives technical support from key defense contractors in the R&T Park.

S$.2.6 COASTAL EVACUATION CAPACITY

On the southern coast of Maui, the Kihei-Makena urban area is vulnerable to coastal hazards
such as tsunami and tropical storms. The only routes out of Kihei-Makena are Mokulele
Highway and North Kihei Road. The termini of these roadways are about 90 m (300 ft) from
one another at the northern end of Kihei. The limited number of evacuation routes and their
close proximity suggest there could be substantial congestion in north Kihei during an
evacuation emergency. In addition, there are no alternatives should the evacuation route be

blocked. A Kihei-Upcountry Maui Highway would increase evacuation capacity and provide

an alternative evacuation route.
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S.3 ALTERNATIVES AND ALTERNATIVE SELECTION
PROCESS

S.3.1 PREFERRED ALTERNATIVE

The preferred alternative for the Kihei-Upcountry Maui Highway project has been identified as

the U1,K1 Alternative, the alignment from the Haliimaile Road / Haleakala Highway

intersection to the Kaonoulu Street / Piilani Highway intersection (see Fiqure S-2). The

highway will be a limited access, two-lane arterial roadway, with a length of approximately
15.8 km (9.8 miles). The posted speed limit would vary from 70 km/h (45 mph) in the urban
area near Kihei to 90 km/h (55 mph) in the rural area in Upcountry. The width of the right-of-
way would be at least 49 m (160 ft) in rural areas and at least 37 m (120 ft) in urban areas.
These right-of-way widths are sufficient to accommodate a four-lane divided highway. The
acquisition of the right-of-way for a four-lane facility is proposed to allow for the future
expansion of the highway to four lanes. However, the proposed action addressed in this EIS
is only the construction of a two-lane road because projections indicate that two lanes would

be sufficient to accommodate the forecast travel demand in the design year, 2020.

The roadway will include one 3.7 m (12 ft) lane in each direction, and paved shoulders wide

enough to accommodate bicyclists. The highway in the urban section will include bike lanes

and sidewalks that are in conformance with the Americans with Disabilities Act. The highway

termini will be designed with adequate channelization (right- and left-turn lanes) to handle the

projected traffic volumes. Both intersections will likely warrant traffic signals. However. this

decision will be made during the design phase of the project. Several grade-separation (j.e..

interchange) options for the U1 terminus were considered after the selection of the preferred

alternative. However, it was determined that the additional cost of a U1 interchanage could not

be justified since an at-grade signalized intersection would cost substantially less. and be

able 1o acceptabiy handle projected vear 2020 peak hour traffic demand.
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S.3.2 OTHER BUILD ALTERNATIVES

In_addition to the preferred alternative, seven build alternatives have been carried forward for

detailed analysis in this Final EIS (see Figure S-3). The eight build alternatives, including the

preferred alternative, consist of all possible combinations of two Kihei and four Upcountry
terminus options. Figure S-3 shows the candidate termini and the alignments that would link
them. The Kihei termini and segments are named K1 and K2, and the Upcountry termini and

segments are named U1, U2-A, U2-B and U3. The names of the other build alternatives are-

1. U1K2 4. U2-B,K1 7. U3,K2
2. U2-AK1 5. U2-B,K2
3. U2-AK2 6. U3K1

The U2-A alternatives (U2-A, K1 and U2-A,K2) would require the modification of the Pukalani
Bypass / Haleakala Highway / Kula Highway “Five Trees” intersection. Kihei-Upcountry Maui
Highway would replace the Haleakala Highway leg (Pukalani side) and Haleakala Highway
would be re-aligned to link and form a T-intersection with Pukalani Bypass at approximately
370 m (1200 ft) north of the “Five Trees” intersection. The existing segment of Haleakala
Highway between the new connection to Pukalani Bypass and the “Five Trees” intersection

would be converted to a cul-de-sac to maintain access to future land uses.

Ihe design of the other build alternatives would be similar to the preferred alternative. They

would provide a limited access arterial roadway with one 3.6 m (12 ft) lane in each direction,
with a roadway right-of-way of at ieast 49 m (160 ft) wide in rural areas and at least 37 m (120
ft) wide in urban areas to allow for the widening of the facility to four lanes if appropriate in the
future. The posted speed limits would vary from 70 km/h (45 mph) in urban areas to 90 km/h

(55 mph) in rural areas.

S$.3.3 NO BUILD ALTERNATIVE

The No Build alternative consists of those roadway improvements that are expected to be

implemented by 2020 as stated in the Maui L ong-Range Plan Land Transportation Plan (Final

S-9
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Report, February 1997), .apart from the proposed project. The No Build alternative is the

benchmark reference against which project impacts are assessed in this Final EIS.

S$.3.4 ALTERNATIVES DEVELOPMENT AND SELECTION OF THE
PREFERRED ALTERNATIVE

$.3.4.1 Development of Project Alternatives

Three general steps were accomplished to develop the alternatives studied in this Final EIS:

1. A two-tiered alternatives screening analysis;
2. Refinement of Alternative U2; and

3. Additional adjustments to alignments.

A two-tiered alternatives screening analysis was performed to evaluate fourteen alternatives
that were developed from prior studies and reports, scoping activities conducted as part of
the EIS process, and public involvement activities (see Figures 2-6 and 2-7). Twelve of these
alternatives were different alignments. The other two alternatives were “enhanced widening of
existing roadways,” beyond the widening proposed in the No Build Alternative, and

Transportation Systems Management (TSM).

Candidate evaluation criteria were generated and sorted into two groups: Tier One (fatal
flaws) and Tier Two. The Tier One (fatal flaw) criteria were developed to eliminate alternatives
that are impractical, unfeasible or not fundable to avoid unnecessary analysis of alternatives
that would have minimal chance of being selected as the Preferred Alternative. The Tier Two
criteria relate primarily to the nature and degree of impact. An alternative not satisfying a Tier
Two criterion could be feasible, but would not be advantageous with respect to the criterion in

question.

The Tier One screening analysis eliminated from further study six alignment alternatives, the
“enhanced widening of existing roadways” alternative, and the TSM alternative (see Section
2.2.1.3a). The Tier Two screening analysis evaluated the remaining six alternatives and
eliminated two alignment alternatives (see Section 2.2.1.3b). The remaining four alternatives

were then recast as combinations of mauka and makai segments. By combining the two
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makai terminus choices (K1 and K2) with the three mauka terminus choices (U1, U2 and U3),

it became possible to generate six alternatives comprised of common roadway segments.

Following selection of these six alternatives, it was discovered that Segment U2 would cross a
site planned for a Kamehameha Schools / Bishop Estate campus. Also, archaeological
reconnaissance surveys found notable sites (potentially eligible for the National and/or State
Registers of Historic Places and important for preservation) within the U2 alignment (see
Section 3.10.2). Therefore, four modifications of the eastern (mauka) section of the U2
alignment (U2-A, U2-B, U2-C and U2-D) were developed and evaluated based on such
criteria as maximum grade, number of gulch crossings, and operational considerations.
Following this evaluation, the U2-A and U2-B modifications were selected for further
evaluation. The U2-A alignment shifts the eastern (mauka) portion of the U2 alternative
northward, creating a terminus at the Pukalani Bypass / Haleakala Highway / Kuia Highway
“Five Trees” intersection. The U2-B alignment shifts the U2 alternative along the northern
boundary of the future Kamehameha Schools campus while maintaining the same terminus

(as the original U2 alternative) on Kula Highway.

Finally, the results of archaeological reconnaissance surveys (see Section 3.9) required minor
re-alignments of Segments U2-A and U3. The alternatives shown on Figure S-3 reflect all of
the changes described above.

$.3.4.2 Selection of the Preferred Alternative

The_eight build alternatives described in Section S.3.1 and S.3.2 were evaluated to determine

the preferred alternative using transportation performance, cost, and aaqricultural impact

criteria. In_addition, community plan preferences were used. The purpose of this comparison

was to determine how well each of the alternatives fared with respect to these criteria and in

comparison to one angther. Other criteria_that relate to environmental and social impacts

were considered for this analysis, but were not used because, while important. they did not

differentiate between the build alternatives. This analysis of build alternatives to select the

preferred alternative _does not include the No Build aliernative, because the No Build

alternative remains under consideration until the Record of Decision is issued.

S-12
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In_evaluating the transportation performance of the alternatives, all of the U3 and K2

alternatives were_eliminated from further consideration because they would not serve the

maijor travel markets as well as the U1, U2 (A or B) and K-1 alternatives. The U3 terminus is

furthest away from the Upcountry population centers, and the K2 alternatives would not serve

the Upcountry — West Maui travel market.  Although the K2 alternatives are better in

augmenting the evacuation capacity of South Maui, this advantage was not judded to

override the disadvantage of not serving the Upcountry - West Maui travel market. The

remaining alternatives, U1,K1, U2-A K1 and U2-B,K1, were then evaluated usina the other

criteria.

Of these remaining allernatives, the U1,K1 alternative would be the least expensive to

construct. However, the costs of the three alternatives are all within 7 percent of one another.

Therefore, cost was only a minor factor in the decision to select the preferred alternative.

The U2-A, and U2-B alternatives would cause less of an impact to agriculture than the U1.K1

alternative. However, Alexander & Baldwin, the parent company of Hawaiian Commercial and

Sugar Company, indicated a willingness to work with the SDOT on appropriate mitigation to

lessen the impact to their agricultural operations (see Volume Two: Draft EIS Comments and

Responses). Therefore, like the cost factor, agricultural impacts were only a minor factor in

the decision 1o select the preferred alternative.

All the remaining alternatives would be consistent with the Kihei-Makena Community Plan, and

therefore, this plan does not help discriminate among the remaining alternatives. On the other

hand, the Makawao-Pukalani-Kula Community Plan indicates a strong preference for a No

Build alternative. However, this plan goes on to state a preference for a U1 alternative. if the

highway project moves forward. This preference for a U1 alternative. amonag all the build

alternatives, was reiterated by several Upcountry commentors throughout the EIS process.

The community plan preference for a U1 alternative, if constrained to select amonag the three

remaining _alternatives, was highly influential, and was a major_determining factor that led

SDOT and FHWA to select the U1, K1 alternative as the preferred alternative.

S-13



Kihei-Upcountry Maui Highway
Final Environmental Impact Statement Summary

S.4 IMPACTS AND MITIGATION

Table S-1 summarizes the environmental and social impacts, including construction-phase
impacts, of the No Build and build alternatives, including the preferred alternative. A
summary of mitigation measures for each adverse impact of the build alternatives is also
provided in this table. In general, the build alternatives’ impacts are similar. However, the

following differences do exist:

Alternatives with a U1 alignment (U1,K1 (preferred alternative) and U1.K2)

e These alternatives would have the most severe cropland impacts.

Alternatives with either a U2-A or U2-B alignment (U2-A . K1: U2-A K2: U2-B.K1: and U2-B.K2)

» These alternatives would have the second most severe cropland impacts.

Alternatives with either a U1, U2-A or U2-B alignment (U1 K1 (preferred alternative): U1.K2:
U2-A K1: U2-A K2: U2-B.K1: and U2-B.K2)

e These alternatives would increase the use of Omaopio and Pulehu Roads as a through
route. These roads were not designed for such a purpose, although the County is

planning to improve them.

Alternatives with a U3 alignment (U3.K1 and U3,K2)

» These alternatives would be within visual distance of a cattle corral potentially affecting
ranch operations. These alternatives would also cross two pineapple fields and the
Kula Agricultural Park, County land that is leased to small-scale farmers at
comparatively low rates. Remnant agricultural parcels that may be difficult to work
may be created at one of the pineapple fields affected by this alternative.

s These alternatives may lead to the use of local residential roads between Kuia and

Haleakala Highways as a route to the Haleakala summit.

Alternatives with a K1 alignment (U1,K1 (preferred alternative); U2-A K1; U2-B.K1 and U3:K1)

« These alternatives may affect adjacent ranching operations. Proper measures will
need to be implemented to minimize the conflicts between cattie and roadway
operations. For example, cattle will need to be herded across the highway right-of-

way several times a year, and these crossings may take ten to fifteen minutes.

S-14
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Kihei-Upcountry Maui Highway
Final Environmental Impact Statement Summary

Alternatives with a K2 alignment (U1, K2: U2-A K2: U2-B.K2: and U3:K2)

¢ These alternatives wouid cause noise impacts at the future Kihei Regional Park.

Cumulative impacts in the project area would be caused by implementation of the County's
Community Plans, and other actions by governmental and private interests (see Section S.5).
However, these impacts would be tempered by the large size of the project area. For
example, the ioss of some uncuitivated lands would not affect the biological diversity of the
region because the plant species affected are abundant, and are mostly not native.
However, continuing encroachment on agricultural land is a concern. If not controlled,
continued urban encroachment could adversely affect the sugarcane and pineapple
industries on Maui, as well the small-scale farmers in Kula. The planned residential and
commercial developments in Upcountry are also a concem because they would substantially
increase the population of a region that is largely based on rural and agricultural lifestyles.
Many Upcountry residents expressed concern that large population growth could change the

“country” ambience of Upcountry.

Secondary impacts from highway projects often occur because they can induce
development. These secondary impacts can include effects On open space, air quality, water
quality, natural vegetation, historic sites, social environment and demands on infrastructure.
However, in this case, secondary impacts from the proposed project are not anticipated
because the highway would have little influence on those proposing development because
other factors, such as a severely limited water supply, appear to be controlling development.
The exception would be the U1 alternatives, which may facilitate a westward (makai)
expansion of Pukalani and additiona] growth in Haliimaile, beyond what is designated in the

Community Plan.

S.5 MAJOR ACTIONS PROPOSED BY GOVERNMENTAL
AGENCIES IN THE PROJECT VICINITY AND
COMPATIBILITY WITH LAND USE PLANS AND POLICIES

Kihei-Upcountry Highway would be consistent with most of the governmental plans, policies

and projects in the area, Specifically:

S-28



Kihei-Upcountry Maui Highway
Final Environmentai Impact Statement Summary

e Kihei-Upcountry Maui Highway would fulfill the recommendations of the Island of Maui-

Long Range Land Transportation Plan (February 1997) to construct a new highway

from Upcountry to Piilani Highway.

e The SDOT and the County of Maui are planning to make improvements to the highway
and roadway system in the project area. Most SDOT improvements consist of
widening existing highways. Most planned new roadways are in Kihei to improve local
circulation. These other roadway improvements are consistent with the proposed

Kihei-Upcountry Highway.

» The proposed Kihei-Upcountry Maui Highway would support the goals of the Hawaii
State Plan (June 1991) dealing with economic, physical and natural environment, and

transportation objectives and policies.

e The proposed project would be consistent with the objectives and policies of the
State’'s Coastal Zone Management (CZM) Program. The Department of Business,
Economic Development and Tourism (DBEDT), the agency administering the State's

CZM program, is presently reviewing project consistency.

» Kihei-Upcountry Maui Highway would be consistent with the County of Maui's General
Plan 1990 dealing with economic, environmental, and transportation objectives and

policies.

e All of the alternatives are consistent with Kihei-Makena Community Plan (1998), which

included the proposed highway. However, only the No Build alternative is fully

consistent with Makawao-Pukalani-Kula Community Plan (July 1996). The Makawao-

Pukalani-Kula_Community Plan did not support the highway, but indicated a

preference for the U1 terminus if the road were to be built.

Public and private interests are developing the following projects in the general vicinity of the

proposed road:

e The State of Hawaii Department of Hawaiian Home Lands will be developing

homesteads in Keokea.
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* The County of Maui Board of Water Supply (BWS) is planning additional reservoirs and
other improvements in the Upcountry water supply systems (Makawao, and Upper and
Lower Kula). The purpose of these improvements is to support planned developments

as specified in the Makawao-Pukalani-Kuia Community Plan and to minimize the need

to implement water use restrictions during drought conditions.

» A private developer will be constructing Kulamalu, an approximately 93 ha (230 acre)
residential, recreational, cultural and commercial development located south of

Pukalani. A Kamehameha Schoois campus has already been built on this site.

» Alexander & Baldwin is planning a 27 ha (67 acre) residential housing development in

Haliimaile,

* The Maui R&T Park may eventually encompass 168 ha (415 acres). Per County
ordinance, fifty percent of the R&T Park must be dedicated to research and
development, forty percent to support facilities and ten percent to light manufacturing

and general industrial.

e The Maui Electric Company, Ltd., is planning to construct a 232-megawattt electrical
generating station on Pulehu Road, approximately two miles east (mauka) of Mokulele

Highway.

e Two parcels along Mokulele Highway, Mokulele Baseyard and the old Puunene

Airport, are planned to be redeveloped for light industrial and other uses.

S$.6 UNRESOLVED ISSUES

IThe major planning-level issues associated with the proposed highwav have been addressed

and resolved during the EIS process. There are no unresolved issues that need to be

addressed at this phase of project planning. Several proiect mitigation measures must be

racked and implemented starting in the design phase of the project including the

preparation of detailed mitigation plans for archeoloqicai and agricultural impacts. Various

design details must be investigated in the next phase of project planning, including the
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provision of signals at the project termini and scenic overiooks. Various permits and

approvais (see Section S.7) must be obtained before construction starts.

S.7 APPROVALS AND PERMITS

The following permits or approvals would be required prior to the construction of the highway.

Federal
e Army Corps of Engineers - Section 404 permit (Nationwide)
State
e State Department of Health (SDOH) - National Pollutant Discharge Elimination System
(NPDES) permit (storm water from construction site)
e SDOH - Noise permit (if noise levels are expected to exceed allowable levels as stated
in HAR 11-46-6(a), which would be determined during the design phase)
o SDOH - Water Quality Certification
County
e Department of Public Works (DPW)- Grading, Grubbing, Stockpiling and Excavation
permit

e DPW - Permit for Excavation of Highway
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CHAPTER 1
PURPOSE OF AND NEED FOR ACTION

1.1 PLANNING CONTEXT

The Federal Highway Administration (FHWA) and the Highways Division of the State of Hawaii
Department of Transportation (SDOT) are issuing this Final Environmental Impact Statement
(EIS) as the lead federal and local agencies for the Kihei-Upcountry Maui Highway Project.
This proposed federal-aid, two-lane limited access rural highway would directly link Kihei-
Makena, an urban area on the southern coast of Maui, to Upcountry, a suburban and rural
region on the western flank of Haleakala Volcano (see Figure 1-1). The highway would
connect Piilani Highway (Kihei-Makena) with either Haleakala Highway or Kula Highway

(Upcountry).  This project is included in the current, federally-approved Statewide

Transportation Improvement Program.

1.1.1 ACCEPTING AUTHORITIES

At the federal level, the FHWA Hawaii Division Administrator approved this Final E!S. At the

State level, the accepting authority of this Final EIS is the Governor of the State of Hawaii. It is

expecied that the Governor will accept this Final EIS, completing the EIS requirements under

Hawaii's EIS [ aw. It is also expected that the FHWA will issue a Record of Decision (ROD).

completing the project's requirements under the National Environmenial Policy Act (NEPA).

After issuance_of the ROD and Final EIS acceptance by the Governor, the desiagn phase of

the project may proceed.

1.1.2 PURPOSE OF THIS DOCUMENT
This Final EIS has been prepared to comply with:

e the National Environmental Policy Act (NEPA);
e Chapter 343 of the Hawaii Revised Statutes (HRS);

1-1
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e FHWA and FTA Joint Regulations, 23 CFR 771:

e Regulations for Implementing the Procedural Provisions of the National Environmental
Policy Act, 40 CFR 1500-1508; and

» the Hawaii Administrative Rules [Title 11, Chapter 200 (August 1996)].

This document identifies and assesses the environmental and social impacts that could result
from the development of the proposed highway. The highway would be designed for
anticipated traffic demand in the year 2020, which corresponds to the planning horizon of the

Maui Long Range Land Transportation Plan (February 1997). Therefore, potential impacts are

assessed for that year. Construction-phase impacts are also assessed.

The EIS process has been designed to enable project sponsors to develop a well-planned
project that is sensitive to the physical, natural and social environment within which it would
exist, and to evaluate and set forth the impacts associated with various alternatives under
consideration. Coordination with interested and affectea parties is also required and must be

documented.

1.1.3 HISTORY

Study of a Kihei-Upcountry Highway began over 30 years ago when, in 1970, the County of
Maui studied the feasibility of a road between Upcountry and Kihei. In 1988, the County of

Maui_Toll Road Study developed three possible alternative alignments. In 1991, the Maui

Long-Range Highway Planning Study was completed and again identified a link between

Upcountry and Kihei as a needed transportation improvement.

More recently, in 1993, the Mayor of the County of Maui created a State/County Joint Task
Force for an Upcountry/Kihei Highway (Task Force). Its membership consisted of State and
County officials and private citizens. The Task Force's mission was to recommend an
alignment between the coastal urban center of Kihei and the rural residential communities of
Upcountry. The Task Force produced a report in October 1993, which recommended
possible alignment corridors (see Figure 1-2). When SDOT and FHWA began in-depth study
of this proposed roadway link, they considered the alignment corridors recommended by the

Task Force as well as alternatives derived from other past efforts (see Section 2.2).

1-3
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1.2 PURPOSE OF AND NEED FOR THE PROJECT

The project (“the proposed action”) is being designed to satisfy the following six purposes

and needs:

establish roadway system linkage;

e support economic development;

e address existing intersection capacity deficiencies;

¢ satisfy increased transportation demand;

» promote the National interest as expressed though legislative directive; and

e increase coastal evacuation capacity.

1.2.1 ROADWAY SYSTEM LINKAGE

The travel distance between Kihei-Makena, a major employment center located along Maui’s
southern coast, and Makawao or Pukalani, the larger Upcountry residential communities, is 30
km to 35 km (19 to 22 miles). However, the straight-line distance between the two areas is
substantially less, at 15 km to 20 km (9 to 12 miles). The large difference between distance
by roadway and direct distance is due to the circuitous transportation route the traveler must
presently take to get from one area to the other. Starting from Upcountry, the route includes
Haleakala Highway, Hana Highway, Dairy Road, Hansen Road, Puunene Avenue, Mokulele
Highway and Piilani Highway. In addition to other purposes, the Kihei-Upcountry route is
used for travel between the Maui Research and Technology (R&T) Park in Kihei and scientific
facilities at the summit of Haleakala, called Science City. The travel distance between the two
interrelated facilities is presently about 70 km (45 miles) (see Figure 1-3). The transportation
route between the Upcountry communities and West Maui (Lahaina-Kaanapali-Kapalua) is

also circuitous.

A Kihei-Upcountry Maui Highway would establish a direct route for these journeys,
substantially reducing travel distances, thereby saving both travel time and vehicle fuel

consumption.

1-5
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1.2.2 ECONOMIC DEVELOPMENT

Maui's largest industry now and for the foreseeable future is tourism. According to

socioeconomic projections prepared for the county (Maui County Community Plan Update

Program, Socio-Economic Forecast, January 1994), the number of Maui visitors is expected to
be close to four million by the year 2010, a daily average of over 66,000. In 1990, visitor
arrivals numbered approximately 2.3 million, a daily average of 38,000. In other words, almost
three out of ten persons, on a daily average, is a visitor. Independent projections prepared by
the State of Hawaii Department of Business, Economic Development and Tourism (DBEDT)
indicate that the daily average visitor count will be 64,900 by the year 2010, which is close to

the County of Maui projections.

In 1990, West Maui and Kihei-Makena contained approximately 53 percent and 42 percent of
the island’'s hotel rooms, respectively. These two regions are expected to continue to be the
primary visitor accommodation areas for the island, maintaining their 95 percent share of the
island’s hotel rooms in the future. In contrast to the hotel accommodation concentration in
these two regions, tourist-related attractions are spread throughout the island: from the historic
Lahaina town on the west side of the island, to lao Needle near Wailuku, to Hana and Oheo
Gulch (Seven Pools) on the east side of the island, to the new Maui Ocean Center in Maalaea

on the south side of the island, to the National Park on the summit of Haleakala.

Along with visitor growth, the number of tourism-related jobs in Kihei-Makena and West Maui is
also expected to increase. In 1990, these regions contained over 7,500 and 15,400 jobs,
respectively, accounting for over 44 percent of the island’s total. Socioeconomic projections

contained in the Maui Long-Range Land Transportation Plan (February 1996) indicate by 2020

an increase to over 13,000 (73 percent) and 23,000 (49 percent) jobs in these two regions,
respectively. Residential population is projected to grow by over 60 percent from 1990 to
2020. New housing to accommodate this growth wouid generally be concentrated at existing
residential areas of Kahului-Wailuku, West Maui, Kihei-Makena and Upcountry. Upcountry

would continue to be a popular residential area because of its spectacular vistas and cool

climate.

1-7
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Maui's high technology industry, located primarily at the Maui R&T Park in Kihei and Science
City on the summit of Haleakala, is contributing to the diversification of Maui's economy. The
Maui R&T Park currently houses the Maui High Performance Computing Center, Boeing-
Rocketdyne, Sunsource, the U.S. Air Force, the Pacific Disaster Center, Lockheed Martin, the
University of Hawaii, the University of New Mexico, and a number of small companies.
Currently about eight percent built-out, the Park may eventually encompass 168 ha (415
acres) and include major new industries such as bio- and medicai-technology; arts and
entertainment; environmental, earth and ocean sciences; information processing and
exchange; defense missions; and education and international training and technology
conferencing. Science City, a federal facility, is used for space- and defense-related
research and development.  Science City receives technical support from defense

contractors occupying space in the R&T Park.

A Kihei-Upcountry Maui Highway would support economic development initiatives by
facilitating tourist travel between hotel accommodation regions and Haleakala National Park
and other tourist-related attractions in Upcountry; linking the growing residential areas of
Upcountry with growing labor markets in Kihei-Makena and West Maui; and providing
improved transportation mobility between the R&T Park and Science City, which would
support businesses and federal government personnel at the R&T Park who provide technical

assistance to Science City.

1.2.3 EXISTING INTERSECTION CAPACITY DEFICIENCIES

Figures 1-4 and 1-5 present the morning and afternoon peak hour turning movement volumes

at the following intersections between Kihei-Makena and Upcountry Maui.

¢ Pukalani Bypass and Makawao Avenue
e Haleakala Highway and Haliimaile Road
e Haleakala Highway and Hana Highway
s Hana Highway and Hansen Road

¢ Hana Highway and Dairy Road

e Dairy Road and Puunene Road and Kuihelani Highway

1-8
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e Puunene Avenue and Hansen Road
» Puunene Avenue and Mokulele Highway

e Mokulele Highway and Piilani Highway

Operating conditions at these intersections were analyzed using the methodologies contained

in the 1994 Highway Capacity Manual (HCM). The HCM methodologies classify traffic
operations by “level of service” (LOS). LOS is designated “A” through “F", representing best
to worst conditions. The levels are based on user delays, which is a measure of driver
discomfort, frustration, fuel consumption, and lost travel time. LOS C or D are generally

considered the lowest levels that are still acceptable.

Table 1-1 summarizes the existing levels of service at the intersections identified above. In
the a.m. peak hour, three intersections are experiencing levels of service “E” or lower. In the

p.m. peak hour, five intersections are experiencing levels of service “E” or lower.

A Kihei-Upcountry Maui Highway would divert some travel demand from these intersections to

a new, more direct route; relieving existing congestion at these intersections.

1.2.4 TRANSPORTATION DEMAND

In 1990, daily average trip generation on the island exceeded 233,000 trips. According to the

Maui Long-Range Land Transportation Plan (February 1996), daily trip generation is projected

to increase to over 386,000 trips in the year 2020. Kihei-Makena and West Maui presently
generate a large portion of these trips as major employment centers and primary hotel
accommodation regions. The concentration of trip generation is expected to remain in these
regions. Since Maui's population is expected to grow by over 60 percent from 1990 to 2020,
home-based work trips are projected to exceed 69,000 in 2020; 26,000 more than in 1990.
Many home-based work trips would be between residential areas and the employment
centers of Kihei-Makena and West Maui. Many workers in these two regions live in other parts
of the island, including Upcountry, which is one of Maui's most popular residential regions

because of its cool climate and spectacular vistas.
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Table 1-1
Existing Levels of Service at
Critical Intersections

Haleakala Hwy./Pukalani Bypass (Signalized)

Haleakala Hwy./Haliimaile Road(Unsignalized)
Maijor Street Left Turn
Minor Street Left Turn

Haleakala Hwy./Hana Hwy. (Signalized)

Hana Hwy./Hansen Road (Unsignalized)
Major Street Left Turn
Minor Street Left Turn

Hana Hwy./Dairy Road (Signalized)

Dairy Rd./Kuihelani Hwy./Puunene Road (Signalized)

Puunene Ave./Hansen Road (Unsignalized)
Major Street Left Turn
Minor Street Left Turn

Puunene Ave./Mokulele Highway (Unsignalized)
Maijor Street Left Turn
Minor Street Left Turn

mlO @ »|mMm @ M{OIO|mMm W »|mim T >0
m|T @ »>|Mm W n|im{mMm|m m "]Olm @ wiwm

Mokulele Hwy./Piilani Highway (Signalized)

Notes: LOS A: describes operations with very low delay, i.e., less than 5.0 seconds per vehicle, and
most vehicles do not stop at all.
LLOS B: describes operations with delays in the range of 5.1 to 15.0 seconds per vehicle.
LOS C: describes operations with delays in the range of 15.1 to 25.0 seconds per vehicle. The
number of vehicles stopping become more noticeable, however, many vehicles still pass
through the intersection without stopping.
LOC D: describes operations with delays in the range of 25.1 to 40.0 seconds per vehicle.
Many vehicles stop, and the proportion of vehicles not stopping declines.
LOS E: describes operations with delays in the range of 40.1 to 60.0 seconds per vehicle. This
is considered to be the {imit of acceptable delay.
LOS F: describes operations with delay in excess of 60.0 seconds per vehicle. This is
considered to be unacceptable to most drivers.

Source: Parsons Brinckerhoff Quade & Douglas, November 1997
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Maui's heavy reliance on the tourist industry also generates a high percentage (15 percent) of
daily trips made by visitors. Trip generation by visitors is projected to increase from over
35,000 in 1990 to close to 60,000 (approximately a 70 percent increase) in 2020 based on
projections of visitor arrivals. Many Maui tourists would visit Haleakala National Park, arriving
by rental car, tour bus or shuttle, or bicycle tour. Currently, approximately one million people
visit the Haleakala summit annually. A Park official indicated that the number of visitors to the
summit correlates with the number of visitors to the island, including seasonal variations
(telephone conversation, December 8, 1997). Therefore, a visitor count projection of four
million in the year 2010 (made by the County of Maui) would increase the number of visitors to
the summit to approximately 1.7 million. Since approximately 95 percent of the visitors stay at
Kihei-Makena and West Maui (based on these regions’ share of hotel rooms on the island), a

large number of trips would be made between accommodation regions and the summit.

Based on the transportation demand projections and intersection capacity deficiencies

described in Section 1.2.3, the following improvements are needed:

1. additional roadway capacity between existing and future residential communities in
Upcountry and employment centers in Kihei-Makena and West Maui; and
2. additional roadway capacity between visitor accommodation regions in Kihei-Makena and

West Maui, and Haleakala National Park and tourist attractions in Upcountry.

The proposed project would help satisfy both requirements.

1.2.5 LEGISLATIVE DIRECTIVE

Federal funding for the planning of this project was appropriated because of the national
interest in improved mobility between defense-related activities at the Maui R&T Park in Kihei
and Science City at the Haleakala summit (see Section 1.2.2). Science City does and will
continue to receive technical support from defense contractors in the R&T Park. The
construction of the proposed highway would address the national interest as expressed by

this legislative directive.
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1.2.6 COASTAL EVACUATION CAPACITY

Located on the southern coast of Maui, Kihei-Makena is vulnerable to coastal hazards such
as tsunami or tropical storms. In the event of an evacuation, the only routes presently

available are Mokulele Highway and North Kihei Road. Both roads are near sea level, making

them vulnerable to flooding during a heavy storm, and mav become impassable. In addition

to the limited number of lanes these roads provide (two each), their north Kihei termini are
approximately 90 m (300 ft) from one another. The close proximity of Mokulele Highway and

North Kihei Road, their limited number of lanes, and the vulnerability of these roads to flooding

could become sources of evacuation delay.

A Kihei-Upcountry Maui Highway would improve evacuation capacity by providing two
additional lanes out of Kihei-Makena approximately 2.4 km (1.5 miles) or 7.6 km (4.7 miles)
from the Piilani Highway / Mokulele Highway intersection (2.4 km (1.5 miles) for the preferred
alternative). These two additional lanes would relieve some of the evacuation congestion at
the northern end of Kihei, and provide an alignment for evacuation that would be

geographically separated from the existing routes.
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CHAPTER 2
ALTERNATIVES

This chapter describes the alternatives that receive detailed analysis in Chapter 4 of this Final
EIS (eight build alternatives and the No Build alternative). It also describes the alternative

development and screening processes that led to the selection of these alternatives.

2.1 DESCRIPTION OF ALTERNATIVES

2.1.1 NO BUILD ALTERNATIVE

The No Build alternative consists of roadway improvements that are expected to be

implemented by 2020, according to the Maui Long-Range Land Transportation Plan (Final

Report, February 1997), except for the Kihei-Upcountry Maui Highway Project. Proposed

roadway improvements in the vicinity of the proposed project include:

e South Kihei Road. Widen from two to four lanes with a continuous left turn lane from

Longs Drug Store to Lipoa Street, and widen from two to four lanes from Kupuna Street
to Welakahao Road;

» North-South Collector. Construct a two lane collector road from Uwapo Road to Road
F
e Road C. Construct a four lane connector road from South Kihei Road (at Azeka

Commercial Center) to Piilani Highway:;

» Piilani Highway. Widen from two to four lanes from Mokulele Highway to Wailea Ike
Road;

» Mokulele Highway / Piilani Highway intersection. Reconfigure intersection making

Mokulele Highway to Piilani Highway the through movement;

» Mokulele Highway. Widen from two to four lanes from Puunene Avenue to North Kihei
Road:

e Puunene Avenue. Widen from two to four lanes from Kaahumanu Avenue to Mokulele

Highway;

2-1
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e Kuihelani Highway. Widen from two to four lanes from Puunene Road to Honoapiilani

Highway, and construct an access road to Kahului Airport, bypassing Dairy Road:

e Hana Highway. Widen from four to six lanes from Kaahumanu Avenue to Haleakala

Highway, and widen from two to four lanes from Haleakala Highway to Baldwin
Avenue;

» Haleakala Highway. Widen from three to four lanes from Hana Highway to Haliimaile
Road;

e Pukalani Bypass. Widen from three to four lanes from Haliimaile Road to Kula

Highway; and
» Kula Highway. Widen two to four lanes from Haleakala Highway to Pulehu Road.

The Maui Long-Range Land Transportation Plan (1996) also references the construction of Ke

Alii Alanui Street. This project was completed in 1997.

In summary, the No Build alternative consists primarily of widening to varying degrees the
existing roads along the present route from Kihei to Upcountry. The No Build alternative (the
projects listed above) serves as the reference against which project impacts are assessed in
Chapter 4.

2.1.2 PREFERRED ALTERNATIVE

The preferred alternative is the alignment from the Haliimaile Road / Haleakala Highway

intersection to the Kaonouly Street / Piilani Highway intersection (see Fiaure 2-1). This

alternative is called U1,K1. (As discussed in_more detail below, the alternative Kihei termini

and segments are named K1 and K2, and the alternative Upcountry termini and seaments are
named U1, U2-A, U2-B and U3.)

The proposed highway will be a limited access, two-lane arterial roadway, with a length of
approximately 15.8 km (9.8 miles). A two-lane highway is proposed because projections
indicate that two lanes would be sufficient to accommodate travel demand in the design year,
2020. A truck climbing lane is not proposed because the number of loaded trucks heading

uphill is expected to be small, and cars would have opportunities to pass.

2-2
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The roadway will include one 3.7 m (12 ft) lane in each direction, and paved shoulders (see
Figure 2-2). The shoulders will be wide enough to accommodate bicyclists. A rural design,
shown on Figure 2-2, will generally be used where the highway traverses rural areas presently
used for crop production, pasture or open space. The urban design, which includes bike
lanes and sidewalks that are in conformance with the Americans with Disabilities Act (see
Figure 2-2), will be used for the section of highway that passes through Urban-designated
land (in accordance with the State land use classification system) in the vicinity of the

Kaonoulu Street / Piilani Highway intersection (K1 terminus).

Under the rural design, roadway drainage structures will consist of a partially concrete-lined
swale along one side of the road and a grated inlet catch basin on the other side at or near
the right-of-way center line. Roadway runoff will be discharged to the nearest gulch. The
urban design’s drainage facilities will be storm drains or grated catch basins along the curbs.

Runoff will again be discharged to the nearest guich or drainage canal.

The width of the right-of-way needed for Kihei-Upcountry Maui Highway would be at least 49
m (160 ft) in rural areas and at least 37 m (120 ft) in urban areas. Although only a two-lane
highway is being proposed initially, the acquisition of right-of-way for a four-lane divided
highway will be conducted to allow for the future expansion of the highway to four lanes (two
lanes in each direction). The preferred alternative assessed in this document involves
construction and operation of a two-lane road, and the necessary earthwork for a four-lane,
divided highway where the highway crosses some gulches (see below), and where the urban
design roadway section will be provided (see Figure 2-2). During the detailed design of the
earthwork, the cut and fill volumes will be balanced so that excess fill material will not need to
be disposed outside the construction area, nor will fill material need to be imported from other
areas. If the road is widened in the future, additional earthwork will only be required in rural

areas and those gulches not addressed in the initial phase of construction.

The precise width of the right-of-way at a given point will depend on local terrain features,
which will affect the amount of earthwork required (i.e., cut and fill to achieve the desired

roadway profile).

2.4
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The amount of land estimated for the preferred alternative's right-of-way is approximately 97 6

ha (241 acres), which will be obtained from three property owners: Alexander & Baldwin (42.4
ha), Haleakala Banch {47.5 ha) and Kaonoulu Ranch (7.7 ha).

At the termini, Kihei-Upcountry Highway will be designed with adequate channelization (right-
and left-turn lanes) to handle the projected traffic volumes. Both the mauka and makai termini
will probably warrant traffic signals. However, this decision will be made during the design
phase of the project based on traffic signal warrants specified in the Manual on Uniform

Traffic Control Devices, published by FHWA. Lighting will be provided at the termini. but will

not be provided along the lenath of the highway.

Four grade-separated (i.e., interchange) options were evaluated for the U1 terminus in

comparison to_an at-grade_signalized intersection. Under each of the followina options

Haliimaile Road / Kihei-Upcountry Maui Highway would pass underneath Haleakala Highway:

1) diamond; 2) single point urban (a signalized intersection is provided directly underneath

Haleakala Highway at the point where Haliimaile Road transitions to Kihei-Upcountry Maui

Highway); 3) partial cloverleaf (single cloverleaf for the Haleakala Highway to Kihei-Upcountry

Maui Highway makai bound movement); and 4) diamond with flvover (ramp for the Haleakala

Highway to Kihei-Upcountry Maui Highway makai bound movement). An at-grade sianalized

intersection is estimated to cost roughly $800 thousand not including right-of-way., and an

additional $250 thousand if double left-turn lanes are provided. The interchange options

would cost between $20.3 million (diamond) and $29.8 million (diamond with flvover) not

including right-of-way. None of the interchange options were found to warrant further

consideration because the additional cost could not be justified, especially since the at-arade

siagnalized intersection would be able to acceptably handle projected vear 2020 itraffic

volumes.

The posted speed limit would vary from 70 km/h (45 mph) in urban areas to 90 km/h (55 mph)

in rural areas.

Kihei-Upcountry Maui Highway will cross several gulches. These crossings will either be by
bridge or embankment (fill) within the gulches. The decision to construct a bridge or

embankment depended in part on the storm water flow in the gulch being spanned. Culverts

2-6
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at the base of an embankment could handle up to 100 m%s (3,500 cfs) of storm water flow.
Flow volumes above this amount require a bridge crossing. Another factor affecting the type
of gulch crossing was construction considerations, such as ease of access into the gulch and
location of the gulch in relation to source of available borrow material. Based on these

criteria, the preferred alternative will require five bridges (see Fiqure 2-3). Those bridges

crossing Pulehu (#2), Kolaloa (#3), Keahuia (#4), and Waiakoa (#5) Gulches will be shorter

spans, approximately 30 m (100 ft), with clearances ranging from 3 m (9 ft) to 8 m (25 ft). The

bridge crossing Kalialinui Gulch (#1) will be approximately 100 m (340 ft) long.

All the bridges will be two lanes. If the highway is expanded to four lanes in the future,

additional two-lane bridges would be constructed at the gulch crossings.

The four shorter span bridges may not require piers, whereas the Kalialinui Gulch bridge may
require piers (see Figure 2-4). If_piers are required for the Kalialinui Gulch bridge. their

placement will be designed to not impede storm water flow, and scour protection will be

provided where necessary in accordance with federal and State requirements. Details of the

bridges will be determined during the design phase of the project.

Embankment crossings will require placing fill material in the affected gulch and providing
suitable scour protection. Excess material from grading to establish the roadway profile will
be used to construct the embankments. The amount of borrow material created by
establishing the roadway profile will be sufficient to construct all of the required

embankments. Culverts will be placed at the base of the embankments to convey the storm

water flow.

The preferred alternative also includes environmental mitigation measures to lessen the

degree of unavoidable adverse impact. Major mitigation elements are listed below:

» Construction of grade-separated intersections (undercrossings) where the highway will
cross two existing cane haul roads (see Figure 2-3; #14 and #15). The steepness of
the terrain at these locations would make it difficult for the 136 000 kg (300,000 Ib.)

cane hauling trucks to stop if at-grade intersections are used, such as those along

2-7
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Haleakala, Hana and Mokulele Highways. These undercrossings will be approximately
12 m (40 ft) long, with 10.7 m (35 ft) clearance.

e Landscaping will be provided wherever practicable, which will include native trees and
shrubs adapted to the site climatic conditions. Details of the landscaping plan will be
developed during the design phase.

e Signage will be provided to alert motorists to possible fire conditions, and axis_deer

that may be on the highway.
» Scenic overlooks may be provided. This will be explored during the design phase.

« A "Maintenance of Agricultural and Ranching Activities Plan” will be prepared during
the design phase and implemented during construction to minimize the adverse
impact of construction-phase activities on adjacent agricultural and ranching activities.
The Plan will address such items as repair and replacement of affected agricultural
infrastructure systems, provision of stock-proof fencing, and designation of cattle
crossings.

e A "Maintenance of Traffic Plan” will be prepared during the design phase and
implemented during construction to minimize impacts on existing traffic flows during
construction.

» Appropriate archaeological mitigation will be implemented at historic sites affected by

the preferred alternative.

2.1.3 OTHER BUILD ALTERNATIVES

In addition to the preferred alternative, seven build alternatives receive detailed analysis in

this Final EIS (see Figure 2-6). All eight alternatives, including the preferred alternative,

consist of all possible combinations of two Kihei terminus options and four Upcountry terminus
options. Figure 2-5 shows the Kihei and Upcountry termini and the roadway segments that
would link the termini. The Kihei termini and segments are named K1 and K2, and the
Upcountry termini and segments are named U1, U2-A, U2-B and U3 (the evolution of U2-A
and U2-B from U2 is explained in Section 2.2.2). All these alternatives would address the

purposes and needs described in Chapter 1.
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Descriptions of the alternatives gxcluding the preferred alternative, which was _described in

Section 2.1,2, follow:

1. Alternative U1.K2. This alternative is the same as the preferred alternative from the

Upcountry terminus to where the alternative alignments cross. However, this
alternative would proceed southwest to the Ke Alii Alanui Street / Piilani Highway
intersection. The length of Alternative U1,K2 is approximately 17.5 km (10.9 miles).

Table 2-1 shows the land requirement for this alternative.

2. Alternative U2-A K1. This alternative would extend from the existing Pukalani Bypass /
Haleakala Highway / Kula Highway “Five Trees” intersection in Upcountry, and follow a
generally west to southwest alignment to the Piilani Highway / Kaonoulu Street
intersection in Kihei. The length of this alternative is approximately 15.8 km (9.8 miles).
The U2-A terminus connection to the “Five Trees” intersection would require the
realignment of the Haleakala Highway leg (Pukalani side) of the intersection (see
Figure 2-6). The modification of the “Five Trees” intersection would consist of the

following, as shown in Figure 2-6:

~ The Haleakala Highway leg (Pukalani side) would curve in an eastern direction to
Pukalani Bypass, and a new Haleakala Highway / Pukalani Bypass T-intersection
would be provided approximately 370 m (1200 ft) north of the “Five Trees”
intersection (see Figure 2-6). At the T-intersection, only right turns would be
allowed (eastbound traffic on the realigned Haleakala Highway turning southbound
on Pukalani Bypass; and southbound traffic on Pukalani Bypass turning westbound
on the realigned Haleakala Highway) for safety reasons. Left turns for northbound
traffic on Pukalani Bypass onto the realigned Haleakala Highway would not be
allowed.

— The existing segment of Haleakala Highway between the new connection to
Pukakani Bypass and the "Five Trees” intersection would remain open to traffic,
maintaining access to future land uses in this area. Access to this cui-de-sac
would be from the Northwest. A physical barrier would be erected to prevent

automobile access between this cul-de-sac and the "Five Trees” intersection. The

2-12
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Kihei-Upcountry Maui Highway Chapter 2

Final Environmental Impact Statement Alternatives

roadway between the cul-de-sac and intersection will be converted to a pedestrian

walkway.

3. Alternative U2-A,K2. This alternative would extend from the existing Pukalani Bypass /
Haleakala Highway / Kula Highway “Five Trees” intersection to the Ke Alii Alanui Street
/ Piilani Highway intersection. The length of this alternative is approximately 17.5 km
(10.9 miles). This alternative also includes the realignment of the Haleakala Highway
leg (Pukalani side) of the "Five Trees” intersection as described above for U2-A,K1.

(see Figure 2-6). Table 2-1 shows the land requirement for this alternative.

4. Alternative U2-BK1. This alternative would extend west from Kula Highway at

approximately 700 m (2300 ft) south of the “Five Trees” intersection. The alignment
runs parallel with Segment U2-A for about 3000 m (10,000 ft), and then shares the
same U2-A alignment. ~This alternative's Kihei terminus is at the Piilani Highway /
Kaonoulu Street intersection. The length of this alternative is approximately 15.5 km
(9.6 miles).

5. Alternative U2-B.K2. This alternative would extend west from Kula Highway at

approximately 700 m (2300 ft) south of the “Five Trees” intersection. The alignment
runs parallel with Segment U2-A for about 3000 m (10,000 ft), and then shares the
same U2-A alignment. This alternative’s Kihei terminus is at the Piilani Highway / Ke
Alii Alanui Street intersection. The length of this alternative is approximately 17.3 km
(10.8 miles).

6. Alternative U3,K1. This alternative would extend west from Kula Highway, south of
Pulehu Gulch in Kula, to the Piilani Highway / Kaonoulu Street intersection in Kihei.

The length of this alternative is approximately 14.5 km (9.0 miles). Table 2-1 shows the

fand requirement for this alternative.

7. Alternative U3,K2. This alternative would extend west from Kula Highway, south of
Pulehu Guich in Kula, to the Ke Alii Alanui Street / Piilani Highway intersection in Kihei.

The length of this alternative is approximately 16.1 km (10.0 miles). Table 2-1 shows

the land requirement for this alternative.
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Like the preferred alternative, the other build alternatives would provide a limited access, two-
lane arterial roadway, but would reserve right-of-way for a future four-lane divided roadway
(see Figure 2-2). Since most of the roadway would be in rural areas, primarily the rural design
would be used. Those alternatives with U2-A, U2-B or K1 alignments would pass through

State Urban-designated lands, which may require an urban design for these segments.

The other build alternatives would also be designed with adequate channelization (right- and
left-turn lanes) to handle the projected traffic volumes at the Upcountry and Kihei termini. If
either a U2-A or K2 alternative were selected as the preferred alternative, the existing traffic
signals at the U2-A terminus (Five Trees Intersection) and K2 terminus (Piilani Highway / Ke
Alii Alanui Street intersection) would be modified. At the other termini (U1, U2-B, U3, and K1),
the decision to place traffic signals would be made during the design phase, and would be

based on traffic signal warrants specified in the Manual on Uniform Traffic Control Devices.

The other build alternatives would have the same posted speed limit, and similar roadway

drainage structures as the preferred alternative.

The same criteria for selecting a bridge or embankment crossing of particular aulches that

applied to the preferred alternative, also applied to the other build alternatives. Table 2-2

displays the bridges anticipated along each build alternative other than the preferred
alternative, and their locations are shown on Figure 2-3. The number of bridge crossings for
each these alternatives is shown on Table 2-3. The shorter span bridges may not require
piers, whereas longer span bridges (e.g., 60 m (200 ft) or more) may require at least one pier
within the gulch (see Figure 2-4). The placement of any piers in the gulches would be done in
a manner to not impede storm water flow, and scour protection would be provided where

necessary.

The other gulch crossings would be by embankments, and excess material from grading
other sections of the roadway would be used to construct the embankments. Culverts would

be placed at the base of the embankments to convey storm water flow.
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Table 2.2
Potential Bridges for Build Alternatives Other Than the Preferred

2 Pulehu Guich* U2-(A or B) 30 (100) 5.5(18)
3 Kolaloa Gulch #1* U2-(A or B) 30 (100) 6 (20)
4 Keahuia lwi Guich #1* U2-(A or B) 30 (100) 3(9)

5 Waiakoa Guich # 1* U2-(A or B) 30 (100) 8 (25)
6 Kulanihakoi Gulch K2 30 (100) 5.2(17)
7 Waipuilani Gulch K2 30 (100) 6.4 (21)
8 Keokea Guich K2 30 (100) 4 (13)
9 Kalialinui Gulch #2 Uz-A 90 (300) 19.5 (64)
10 Kalialinui Gulch #3 U2B 210 (680) 30 (96)
11 Kolaloa Gulch #2 us 130 (440) 17 (65)
12 Keahuia lwi Gulch #2 (UK 60 (200) 9.4 (31)
13 Waiakoa Gulch #2 U3 80 (260) 9.8 (32)

Note: Locations of bridges are shown on Figure 2-3.
* These bridges will be constructed under the preferred alternative.

Source: Warren S. Unemori Engineering, Inc., December 1997

The other build alternatives would also include environmental mitigation measures, similar to

those described for the preferred alternative. If a U2-A_or U2-B alternative were selected as

the preferred alternative, the project would have included pedestrian facilities at or near King

Kekaulike Hiah School or Kamehameha School. For example, under a U2-A alternative, the

segment of the Haleakala Highway at the Five Trees intersection, which would have been

replaced by Kihei-Upcountry Maui Highway, would be converted to a pedestrian walkway. In

addition, sidewalks would be provided between the modified Five Trees Intersection and the

high school. Also, an archaeological inventory survey would need to be conducted if another

alignment were selected as the preferred alternative. Depending on the results, appropriate

mitigation would need to be conducted.
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Table 2-3
Bridge Requirements for Build Alternatives Other Than the Preferred

Note: ™ U1 alignments include undercrossings where they cross
two cane haul roads

Source: Warren S, Unemori Engineering, Inc., December 1997

2.1.4 ESTIMATED COST AND SCHEDULE

Ihe preferred alternative, U1,K1, is currently (year 2001) estimated to cost $80.3 million,
which includes approximately $4.9 million for right-of-way and $75.4 million for construction.

The cost of the preferred alternative includes the cane haul undercrossings (see Section

2.1.2). Estimated right-of-way acquisition and construction costs (year 1997 dollars) for the
other build alternatives are provided in Table 2-4. The lowest cost build alternative is U3, K1
because it would be the shortest, have the fewest bridges and have lower right-of-way
acquisition cost. The most expensive alternative is U2-A,K2. Design normally costs

approximately ten percent of the construction cost.

The present schedule of the project is shown on Table 2-5. Design is scheduled to

commence in 2002, and construction could begin in 2004. Kihei-Upcountry Maui Highway

could open for service in 2007.
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Table 2-4
Estimated Cost by Alternative

$75,000,000 $3,800,000

$63,500,000 $5,600,000

, $77,200,000 $5,600,000
U2-BK1° $61,400,000 $6,600,000
U2-B,K2° $75,800,000 $6.500,000
U3,K1 $49,600,000 $3,500,000
U3.K2 $63,000,000 $3,400,000

$78,800,000
$69,100,000
$82,800,000

$68,000,000

82,400,000
$53,100,000

$66,400,000

Notes: ' Costs are based on acquiring right-of-way for a four-lane divided highway; conducting
earthwork for a two-lane highway in rural areas and a four-lane highway in urban areas,
earthwork for a four-lane highway within major gulches where bridges would not be used, and
construction of a two-lane highway (see Figure 2-2) and two-lane bridges (see Tables 2-2 and

2-3).

2 Includes two undercrossings where the road crosses cane haul roads.

? Includes the re-alignment of Haleakala Highway in Pukalani.
* Estimates are rounded to the nearest 100 thousand.

® Reflects reduced cost with credit for portion constructed as part of Kulamalu development

Source: Warren S. Unemori Engineering, Inc., December 1997, June 1998, September 1998 and

November 1999

Table 2-5
Proposed Project Schedule

Design and Right-of-Way Acquisition 2002 — 2004
Construction 2004 - 2007
Open for Service 2007

Source: State of Hawaii, Department of Transportation, January 2001
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2.2 ALTERNATIVES DEVELOPMENT

Three steps were accomplished to develop the alternatives described in Section 2.1.2.1. The
first step was a two-tiered screening analysis used to eliminate some of the alternatives
developed during the project's scoping phase. This resulted in the selection of two Kihei
terminus options and three Upcountry terminus options. The second step was an evaluation
of alternatives evolving from the original U2 alignment, after it was found to impact a future
private school site {the school has since been constructed) and two archaeological sites likely
to require preservation in place. The third step involved minor alignment shifts of U2-A and

U3 to avoid important sites identified in archaeological reconnaissance surveys.

2.2.1 SCREENING ANALYSIS

A two-tiered alternatives screening analysis was performed to evaluate a wide range of
candidate alternatives and eliminate those with the fewest benefits or overriding adverse
characteristics so that a manageable number of alternatives would be evaluated in detail in
the Draft and Final EIS (see Chapter 4). The No Build alternative was not evaluated in this
screening analysis because it is automatically included in the Draft and Final EIS as a viable

option.

This section summarizes the screening analysis. The Alternatives Analysis Report that was

prepared after the screening analysis appears in Appendix D.
2.2.1.1 Alternatives Considered in the Screening

Ten alignment alternatives (see Figure 2-7 and Table 2-6) were developed during the public
and agency scoping process that preceded the issuance of the project's Environmental
Assessment (EA) (see Chapter 5.0). The alternatives were introduced to the public through
distribution in September 1995 of an EA addressing the project (see Chapter 5). After
publication of the EA, public comments were received through the channels listed below, and

were used to develop additional alternatives:

e written comments generated in response to the EA;
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e oral testimony given at two public information meetings held in October 1995:

e testimony provided during a second round of public information meetings held in May

1996 (one Upcountry and one in Kihei); and

e written comments following the May 1996 information meetings.

Alternative 1

Table 2-6
Original Alignment Alternatives

Haleakala Highway /
Haliimaile Road inter.

Piilani Highway /
Kaonoulu Street inter.

Alternative 2

Haleakala Highway /
Haliimaile Road inter.

Maui R&T Park

16.3 km (10.1 miles)

Alternative 3

Haleakala Highway,
between Haliimaile
Road and Pukalani

Piilani Highway /
Kaonoulu Street inter.

15.5 km (9.6 miles)

the Pukalani Bypass
Road

Kaonoulu Street inter.

Alternative 4A Kula Highway, east of Maui R&T Park 16.6 km (10.3 miles)
the Pukalani Bypass
Road

Alternative 4B Kula Highway, east of Piilani Highway / 15.5 km (9.6 miles)

Alternative 5

Kula Highway, south of
Pulehu Guich in Kula

Piilani Highway /
Kaonoulu Street inter.

14.0 kilometer (8.7
miles)

Kekaulike Highway /
Kula Highway inter.

the future Kihei
Regional Park

Alternative 6A Kula Highway, near Maui R&T Park 17.0 km (10.6 miles)
Kekaulike Highway /
Kula Highway inter.

Alternative 6B Kula Highway, near Piilani Highway, nextto | 16.3 km (10.1 miles)

Alternative 7

Kula Highway south of
Kula Sanitarium

southern section of
Piilani Highway

14.4 km (8.9 miles)

Alternative 8

Haleakala Highway in
Pukalani

Mokulele Highway

14.6 km (9.1 miles)

Sources:Warren S. Unemori Engineering, inc. derived from State/County Joint Task Force Upcountry /
Kihei Highway Final Report, October 1, 1993; County of Maui Toll Road Study, 1988; and Maui
Long-Range Highway Planning Study, 1991
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Based on these comments, conceptual engineering was prepared for three additional
alternatives: Alternatives 2B and 2C (modifications of Alternative 2) and the “enhanced

widening of existing roadways” alternative (see Figure 2-8).

e Alternative 2B. This alternative would extend from Haleakala Highway / Haliimaile
Road intersection in the Upcountry area, (as Alternative 2), but would then share
portions of Alternative 4B's mauka alignment near the Hawaiian Commercial & Sugar
Company (HC&S) land to Kihei at Kaonoulu Street. The length of this alternative is
approximately 15.6 km (9.7 miles).

e Alternative 2C. This alternative would maintain the Halimaile Junction Upcountry

terminus and share Alternative 4B's alignment near the HC&S land. However, its Kihei
terminus would be located at the intersection of Piilani Highway and the proposed

Road F. The length of Alternative 2C is approximately 17.5 km (10.9 miles).

Alternatives 2B and 2C were developed in response to comments asking that impacts to
Hawaiian Commercial and Sugar (HC&S) Company land be minimized, the Maui R&T Park not
be bisected, and the Kihei terminus be moved as far south as possible to create an
alternative evacuation route for South Kihei and to support hotels and resorts in Wailea /

Makena.

o The “enhanced widening of existing roadways” alternative. This alternative would

provide an additional lane in each direction on the existing roads between Kihei and
Upcountry beyond the widening improvements already proposed in the Maui Long-
Range Land Transportation Plan (February 1996) (see Section 2.1.1). Enhanced

widening of the following roadways is included in the “enhanced widening of existing

roadways” alternative:

— Haleakala Highway (12.4 km (7.7 miles));

— Hana Highway (3.2 km (2.0 miles));

—  Dairy Road (1.3 km (0.8 miles));

~ Puunene Avenue / Mokulele Highway (10.5 km (6.5 miles)); and
— Piilani Highway (4.8 km (3.0 miles)).
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Finally, FHWA participation in this project requires that Transportation Systems Management

(TSM) be considered among the alternatives. TSM is the application of construction.

operational, and _institutional actions to make the most efficient and cost effective use of

existing transportation infrastructure. TSM actions are cateqorized as beindg either “demand-

side” or "supply-side”. As is explained below, TSM can be an attractive solution to manyv

types of transportation_problems. However, TSM would not satisfy a purpose such as

provision of a_system linkage between two localities, such as this project. that is intended to

connect Kihei_and Upcountry, Therefore, a TSM alternative_was_eliminated from further

consideration.

Demand-side TSM actions, often referred as Transportation Demand Management (TDM). are

intended_to reduce congestion by decreasing the number of vehicles traveling at the same

time by such measures as increasing vehicle occupancy, lowering the peak travel demand by

shifting _the time of travel, or making the use of single-occupant vehicles less attractive.

Demand-side actions include high-occupancy vehicle (HOV) lanes, ride-sharing proarams.

parking management, and transit service improvements. FExcept for HOV facilities. demand-

side actions tend 1o be more appropriate within the context of a metropolitan area.

1SM actions are intended to increase the capacity of existing infrastructure (e.q.. a roadway)

using relatively "low cost” and localized solutions, such as use of contraflow lanes.

intersection channelization, improved pavement or signage, and synchronization of traffic

signals. _Supply-side_actions are most effective when alleviating traffic_problems at spot

locations. Supply-side TSM actions would not be used when a project's intent is to provide a

transportation connection between two localities,

2.2.1.2 Methodology

Criteria for evaluating the project alternatives described in Section 2.2.1.1 were developed

from the following sources:

e Federal Highway (FHWA) Technical Advisory Guide (October 1987);
e State/County Joint Task Force Upcountry / Kihei Highway Final Report (October 1993);
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» Federal, State, County, and local comments to a project initiation letter issued by
SDOT on September 1, 1994;

e An agency scoping meeting held on October 26, 1994;

e Engineering standards (Hawaii Statewide Uniform Design Manual for Streets and

Highways, American Association of State Highway and Transportation Officials
(AASHTO), and American Society for Testing and Materials (ASTM);

» Kihei-Upcountry Maui Highway Environmental Assessment (EA) (May 1995)

l

e Written comments received in response to publication of the EA; and

e Comments (oral and written) made at the public information meetings held on Maui on

October 17 and 18, 1995, and on May 15 and 16, 1996.

The evaluation criteria were then sorted into two groups: Tier One (fatal flaws) and Tier Two.

2.2.1.2a Tier One Criteria

Tier One (fatal flaw) criteria identify alternatives that are impractical, unfeasible or cannot be
funded given the constraints associated with federal participation in project construction.
Eliminating alternatives with “fatal flaws” avoids unnecessary analysis of alternatives that are
extremely unlikely to be selected as the Preferred Alternative. For this project, the Tier One

criteria were:

e Satisfaction of project goals;

e Conformance with engineering design criteria;
e Benefit/cost ratio; and

o Bifurcate Maui R&T Park.

Satisfaction of Project Goals

The alternatives were evaluated with respect to whether they satisfied the project goals stated
in Chapter 1, such as establishing a roadway linkage between the Kihei and Upcountry areas.
An alternative received a "Y” (yes) score if it would satisfy the project goals. A “N” (no) score

means the alternative would not satisfy the project goals.
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Design Feasibility

The alternatives were evaluated to determine whether they met engineering design criteria for
a rural, limited access arterial roadway, such as minimum curve radius and design speed. A
“Y" (yes) signifies that the alternative would have a conforming design, whereas a "N’ (no)

would mean that its design would not conform to the criteria.

Benefit-Cost Ratio

A preliminary benefit-cost analysis to the year 2023 (completion of construction plus 20 years)
was performed to eliminate alternatives that would clearly not be cost-effective in achieving
the goal of linking Kihei and Upcountry Maui. Calculation of the benefit-cost ratio (BCR) for
each alternative was based on a comparison of travel time between two centroids, one
located at the Maui R&T Park in Kihei and the other in Pukalani, Upcountry Maui, under the

future No Build Alternative. Other factors used to calculate the BCRs included:

» cost of each alternative, consisting of initial cost (construction, right-of-way acquisition,

design) and annual roadway maintenance;
e user costs for vehicle operation and maintenance; and

e economic factors, such as the expected long-term inflation rate and discount rate.

The methodology conformed to procedures described in the Manual On User Benefit Analysis

of Highway and Bus Transit Improvements (AASHTO, 1977). Normally, an alternative’'s BCR

would have to be greater than one (the benefits of the project exceed its cost) for the
investment to be economically justified. However, because of the preliminary nature of the
analysis and the limited definition of what is considered a benefit, an alternative would have to

have an extremely low BCR to have a “fatal flaw.”

Bifurcate Maui R&T Park

The master plan for the Maui R&T Park was revised in 1996 to create a more campus-like
atmosphere, in contrast to the light industrial park atmosphere that was originally envisioned.
Its central roadway element is a large roundabout or “green” located at the core of the Park.
Any alignment that divides the Maui R&T Park would be inconsistent with the Park's proposed
campus-like roadway system. Because the Maui R&T Park is intended to be one of the major

beneficiaries of the proposed highway, conformance with the master plan's prdposed
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campus-like roadway system was elevated to a Tier One level of significance. Those
alternatives that bifurcate the R&T Park were given a “Y” (yes), while those that did not were

given a “N” (no). A "Y" score for this criterion indicates that the alternative has a “fatal flaw.”

2.2.1.2b Tier Two Criteria

The Tier Two criteria were developed to further screen the alternatives passing the first tier
criteria. These criteria relate primarily to the nature and degree of adverse impact or benefit.
An alternative not satisfying these criteria could be feasible, but would not be advantageous
with respect to the criterion in question. A large number of candidate Tier Two criteria were

developed, but many of them were rejected. The Alternatives Analysis Report (November

1996) (see Appendix C) contains the rationale for their rejection. Many criteria were not used
in the Tier Two analysis because they would not discriminate among alternatives. The
omission of a criterion from the Tier Two analysis does not imply that the criterion is not

important. In the final analysis, the following Tier Two criteria were used:

e Adverse agricultural impact;

e C(Cost;

e Conformance with community plans;

e Highway operations;

¢ Potential impact on endangered and threatened species;

» Enhancement of access to Hawaiian Home Lands (HHL) parcel (TMK 2-02-002:014);
and

¢ \Visual impacts.

Adverse Agricultural Impact

The number of hectares presently used for crop production (pineapple or sugarcane
cultivation or Upcountry truck farms) which each alternative would displace was calculated.
Impacts on pasture lands were not considered as important because of the abundance of
pasture land in the area and the substantially reduced level of investment in irrigation,
drainage and other infrastructure for pasture in comparison to cropland. The following five-

point scale was defined based on the acreage of encroachment for each alternative:

(1):less than 10 hectares
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(2): 10 to 20 hectares
(3): 20 to 30 hectares
(4):30 to 40 hectares
(

5): over 40 hectares

Cost
This criterion compares the estimated cost of land acquisition, site work, roadway

construction, and drainage for each alternative. The following four-point scale was used to

score these costs:

(1):less than $45 million
(2): $45 to $55 million

(3): $55 to $65 million
(

4): over $65 million

Conformance with Community Plans

There are nine planning regions in Maui County for which community plans have been
prepared. The plans report current and anticipated conditions, and stipulate advance
planning goals, objectives, policies and impiementation considerations to guide decision
making for each region. The study area overlaps planning areas addressed by the Kihei-
Makena Community Plan and the Makawao-Pukalani-Kula Community Plan. Although the
community plans are not official until adopted by the County Council and the Mayor, it is
customary on Maui to use the most recent proposed update to the community plans to assess

conformance with county planning.

The most recent proposed update for the Kihei area is the Kihei-Makena Community Plan

(1998) This proposed plan recommends a roadway that would link the primary residential
area of Upcountry with job centers within the Kihei region. The Plan, therefore, favors those
alternatives with mauka termini near Pukalani, and makai termini at or north of the Maui R & T
Park. The Kihei-Makena Community Plan was approved by the County Council and the Mayor
in early 1998,
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The Community Plan Update of Makawao-Pukalani-Kula (July 1996) “files” (removes from the
active list) the proposed Kihei-Upcountry Maui Highway, and states that the No Build
alternative is favored over any build alternative. However, the recommendations also include
provisions that if the roadway is built, the preferred Upcountry terminus is in the vicinity of

Haliimaile Road.

The alternatives that best conform to the community plans were scored “Y” (yes). Alternatives
that did not conform as well were scored “P” (poor). Alternatives that do not conform to the

plans were scored “N" (No).

Highway Operations
While all of the alternatives entering the Tier Two screening can be designed to conform with

applicable engineering standards (see Section 2.2.1.3), there may be operational problems
with certain alternatives when connected to the existing roadway network. Those alternatives
that would connect well with the existing roadway network were scored a “B” (better); those

that would not were scored a “W” (worse).

Impact on Endangered and Threatened Species

A botanical reconnaissance was conducted to rank the alternatives in terms of their relative
potential adverse impact on areas where endangered or threatened plant species might exist.

The survey included:

e a helicopter reconnaissance of the project area;
e government agency interviews and literature search;

e a comparative ranking of the alternatives for potential botanical impacts, emphasizing

impacts on rare species; and

e ageneral assessment of the level of potential impact of each alternative.

Based on the botanical reconnaissance, alternatives were scored numerically, from “1”
(alternatives that were least likely to threaten endangered species) to “5” (alternatives with a
higher possibility of displacing endangered species). Potential impact on endangered

species was not considered a “fatal flaw” because at this stage of project planning, the
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alignment alternatives are considered general enough to allow some latitude to bypass

particularly sensitive locations, if warranted.

Enhancement of Access to Hawaiian Home Lands Parcel

The Kihei-Upcountry Maui Highway State/County Joint Task Force's Final Report (October 1,
1993) identified access to the Hawaiian Home Lands parcel (TMK 2-02-002:014) as a
desirable benefit of this project. Alignment alternatives that would enhance future access to

the HHL parcel received a “B” (better), while those alternatives that would not enhance

access received a “W” (worse).

Visual Impact

Since all of the alternatives share a common typical design (see Figures 2-2 and 2-3) and a
similar setting (agricultural lands on the western flank of Haleakala), the amount of
earthmoving (cut plus fill) required for roadway construction was used as an approximate
indicator of the project’s long-term aesthetic impacts. It is assumed that the more materiai
moved during construction, the greater the potential for visual disturbance of the existing

landscape, even after the establishment of new plantings.

A four-point scale was developed to score the total amount of cut and fill material required for
each alternative. Alternatives requiring less earthmoving received lower scores, while those

requiring the most activity received a “4.”

(1):less than 1.5 million cubic meters
(2): 1.5 to 2.0 million cubic meters
(8):2.0 to 2.5 million cubic meters
(4): over 2.5 million cubic meters.

2.2.1.3 Alternatives Evaluation

2.2.1.3a Tier One Screening

Table 2-7 summarizes the outcome of the Tier One evaluation. Scores not satisfying the
criteria are shaded. In summary, Alternatives 4A, B8A through 8, the enhanced widening of

existing roadways alternative, and the TSM alternative were eliminated from further study.
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Non-satisfaction of project goals eliminated the enhanced widening of existing roadways and
TSM alternatives. The enhanced widening of existing roadways alternative would not
establish a roadway linkage between Kihei and the Upcountry area. The TSM alternative
would also not satisfy this goal, nor other goals, such as providing additional roadway

capacity and infrastructure to meet existing and future travel demand in the region.

The design feasibility criterion eliminated Alternative 8 because it is constrained to an existing

government right-of-way that does not conform to modern highway design standards.

The preliminary benefit-cost analysis generated BCRs ranging from -0.04 to 1.53 (see Table
2-7). After noting the spread of the results and considering the preliminary nature of the
analysis, the allowable threshold was set at 0.67, which eliminated Alternatives 6A, 6B, and 7.
To affect these results (pass some alternatives eliminated by this criterion), the minimum
passing BCR would have to be lowered to 0.42. However, lowering the BCR to this threshold
would not affect the overall screening because Alternative 6A, with its 0.42 BCR, would have
been eliminated anyway because it bifurcates the Maui R&T Park, the last Tier One criterion.

This last criterion also eliminated Alternatives 2 and 4A.

2.2.1.3b Tier Two Screening

Table 2-8 summarizes the Tier Two screening analysis. An alternative did not have to satisfy
every criterion to pass the screening. However, in certain instances, a particular score or

group of scores disqualified an alternative from moving forward. These disqualifying scores

are shaded.

Based on the Tier Two criteria, Alternatives 1 and 3 were dropped from future study in the

Draft EIS for the following reasons:

e Alternative 1. This alternative would produce a substantially greater displacement of
cultivated fields. It would displace approximately 56.2 ha (139 acres), while the
alternative with the next largest impact, Alternative 3, would displace approximately

32.6 ha (81 acres), 42 percent less.

e Alternative 3. This alternative was eliminated because of its poorer operational

aspects, particularly at its mauka terminus at the intersection of Haleakala Highway
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and Pukalani Bypass Highway where there is a seven percent grade. Because of this
steep grade, a very long left turn storage lane would be required for makai-bound
traffic on Haleakala Highway turning left onto Kihei-Upcountry Highway. The length of
this left turn lane, plus the proximity of the two intersections, would cause a conflict in
turning movements.  Furthermore, this alternative scored a four (4) in terms of

displacement of cultivated acreage.

Table 2-8
Tier Two Screening

Adverse Agricultural Impact
Score 3 3 3 2
Encroachment (hectares) 27 1 27 1 21.6 13.3
Cost
Score 3 2 3 2 2 1
Estimated Cost ($ millions) 57 47 57 54 52 40
Conformance with Community Plans
Kihei-Makena Y Y Y Y Y P
Makawao-Pukalani-Kula N N N N N N
Highway Operations B B B B B
Potential Impact to Endangered & 1 1 2 2 3 5
Threatened Species
Enhancement of Access to HHL w w B w w w
Visual Impacts
Score 3 1 2 2 2 1
Est. Earthmoving (millions of 2.1 1.4 1.7 1.9 1.8 1.4
cubic meters)

Notes: B: Better Y: Yes
P: Poor N: No
W: Worse

Source: Warren S. Unemori Engineering, Inc. and Parsons Brinckerhoff Quade & Douglas, Inc., January
1997
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Alternatives 2B, 2C, 4B and 5 passed the screening evaluation for the following reasons:

» Alternative 2B. The advantages of Alternative 2B are its cost (the second cheapest

alternative) and its relatively minimal environmental impacts in those disciplines
selected for the screening analysis. Although this alternative scored a three (3) in the
agricultural impact criterion, the alignment was coordinated with HC&S to minimize

adverse impacts to their sugarcane operations.

e Alternative 2C. Since this alternative is similar to Alternatives 2B and 4B, it too passed
the Tier Two screening. The major disadvantage of this alternative, in comparison to
these other two alternatives, is its cost (21 percent greater than Alternative 2B and 10
‘percent greater than Alternative 4B). Its advantages are that it is the only remaining
alternative that may facilitate access to the HHL parcel, and it provides another Kihei
terminus option (Alternatives 2B, 4B and 5 all have the same Kihei terminus at

Kaonoulu Street).

o Alternative 4B. This alternative compares favorably against other alternatives

regarding cost, impacts to cultivated fields and visual environment. It scores relatively
high (3) under the “potential impact to endangered and threatened species” criterion.
However, because the botanical reconnaissance was done from the air and because
there is some latitude in modifying alternatives to avoid sensitive locations, this

moderately high score did not warrant eliminating this alternative at this stage.

» Alternative 5. The primary benefits of this alternative are its cost (the least expensive
alternative) and it would have the least impact on cultivated fields. The disadvantages
of this alternative are its higher probability of encountering endangered species
habitats, and its “P" (poor) score in regards to conformance to the Kihei-Makena

Community Plan (1998). However, these factors did not warrant eliminating this

alternative.

in general, the alternatives passing Tier Two would generate comparatively fewer adverse

environmental impacts in the topics selected for the screening analysis, and would not
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present operational difficulties interfacing with the existing roadway network. Only one of the

passing alternatives would facilitate access to the HHL parcel.
2.2.1.4 Conclusion

The four alternatives that passed the screening analysis (2B, 2C, 4B and 5) were recast as
combinations of mauka and makai segments. By combining their two Kihei terminus choices
with their three Upcountry terminus choices, it became possible to generate six alternatives

comprised of common roadway segments.

Figure 2-9 shows the Upcountry and Kihei termini choices and the alignment segments that
would be used by the six alternatives. As shown on this figure, the Kihei termini and
segments were named K1 and K2, and the Upcountry termini and segments were named Uf,
U2 and U3.

2.2.2 MODIFICATION OF SEGMENT U2

Following selection of the six alternatives described in Section 2.2.1.4, it was discovered that
the eastern (mauka) portion of Segment U2 would bisect a Kamehameha Schools / Bishop

Estate campus (pottions of the campus have been developed). Furthermore, the U2

alignment would potentially affect two archaeological sites that were likely to require
preservation (see Section 3.10.2). Therefore, the following four variations to the U2 described

in Section 2.2.1.4 were developed (see Figure 2-10):

e U2-A  This modification would shift the U2 terminus 685 m (2250 ft) north to the
Pukalani Bypass / Haleakala Highway / Kula Highway “Five Trees” Intersection. The
Haleakala Highway (Pukalani side) leg of this intersection would be modified to join

Pukalani Bypass north of the “Five Trees” intersection.

e U2-B. This modification would maintain the original U-2 terminus on Kula Highway. It
would shift the alignment to the north, running along the northern boundary of the
Kamehameha School campus and a future commercial district that would be located

west (makai) of Kula Highway.
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e U2-:C. This modification is similar to U2-B in maintaining the original U-2 terminus on

Kula Highway. However, instead of shifting the alignment to the north, it would shift
the alignment to the south, bisecting a pineapple field and two vacant agricultural lots

in the Kula Estates subdivision.

e U2:D. This modification is similar to U2-C. However, instead of terminating at the
original U-2 terminus, it would terminate at the intersection of Kula Highway and Ohana
Street, one of the access roads to the Kula 200 residential subdivision, 335 m (1100 ft)
south of the original U2 terminus. It would also bisect the pineapple field and two

different agricultural lots in the Kula Estates subdivision.

Table 2-9 compares the four alternative modifications to U2 against ten criteria based on

design and engineering considerations.

U2-A has several advantages over the other U2 options, including: termination at an
established signalized intersection; a 6.8 percent maximum grade; no residential
displacements with proper advance planning and coordination; minimal proximity impacts (air

quality and noise) to the Kamehameha School campus,_which opened in August 1999 and

conformance with future widening of Pukalani Bypass. The disadvantage of this alternative is
that it would have the highest right-of-way cost because of its length through urban

designated land.

U2-B is the suggested alignment of the Kulamalu master plan, a future commercial, housing
and institutional development just south (mauka) of Pukalani (see Section 3.1.3). Therefore,
U2-B would be consistent with this development, and the private developer would not have to
modify its master plan and has offered to donate the right-of-way. U2-B’s disadvantage is that
it does not meet AASHTO's recommended seven percent maximum grade for a limited
access rural highway. U2-B’s maximum grade is 10 percent. All the other U2 modifications
(U2-A, U2-C and U2-D), alignment alternatives (U1, U3, K1 and K2), and federal-aid highways

in the project vicinity (Haleakala Highway, and Pukalani Bypass) meet this criterion.

U2-C and U2-D require little or no right-of-way acquisition in State urban designated land,

minimizing their right-of-way costs. The disadvantages common to both alternatives are
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adverse impact to two vacant agricultural lots in the Kula Estates subdivision and an active
pineapple field, and bisection of a future commercial site that is inconsistent with site’'s master

plan.

In conclusion, U2-A and U2-B were selected as the preferred U2 option. U2-A's operational
advantage (termination at an established signalized intersection) outweighed its higher right-

of-way cost. U2-B was selected because of its consistency with Kulamalu development.

2.2.3 ADJUSTMENTS TO PROJECT ALTERNATIVES

The results of archaeological reconnaissance surveys (see Section 3.10.2) required the re-
alignments of Segments U2-A and U3. The U2-A and U3 alignments shown on Figure 2-5
avoid direct impacts to all significant archaeological sites found during the surveys. For more

information, see Section 3.10.2.

The results of the archaeological inventory survey on the preferred alternative (see Section

3.10.3) required the realignment of the highway at Waiakoa Gulch to avoid potentially

affecting petroglyphs approximately 15 m (50 ft) to the west of the alignment's centerline. The

alianment was shifted 45 m (150 ft) to the east.

2.2.4 SELECTION OF THE PREFERRED ALTERNATIVE

Following public release of the Draft EIS on Auqust 8, 1999, a public and agency review

period followed, which lasted to October 14, 1999, During this period. the public and

government _agencies provided a great deal of information on the facts and analvses

presented in the Draft EIS, as well as opinions about which alternative was preferred by the

commenter. The Draft EIS public and agency review process is described in more detail in

Chapter 5.

The SDOT and FHWA reviewed and considered all of the information provided during the

Draft EIS review period, which helped in the selection of the preferred alternative. The No

Build alternative was not included in this analysis because it remains a viable alternative until

2-41



Kihei-Upcountry Maui Highway Chapter 2
Final Environmental Impact Statement Alternatives

the Record of Decision is _issued by FHWA. In the selection process, the followina criteria

were used:
e cost

o transportation performance;
e agricultural impact; and
e consistency with community plans,

These criteria were found to be relevant and useful in discriminating amona the build

alternatives. This does not mean that other criteria that were considered. which are listed

below, are not important. They were not selected because they did not help in drawina

distinctions_among the build alternatives. Chapters Three and Four include discussions of

these environmental resources and potential impacts from Kihei-Upcountry Maui Highway.

e residential and business displacement

o traffic safety

e parks and recreational impacts

» threatened and endangered species impacts
» flora and habitat displacement

* energy impacts

e air quality and noise impacts

o changes to visual and aesthetic conditions

e geological and site contamination impacts
o employment and economic effects

e provision of bicycle and pedestrian facilities

¢ historic, archaeological, and traditional cultural properties / practices impacts

2.2.4.1 Cost Comparison

The estimated capital cost comparison of Build alternatives (right of way and construction) is

reported in Sections 2.1.4. _The ranking of the alternatives from least to _most cosilv is

rovided below.
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1. USK1 5. U2-AKI
2. U1Kt 6. ULK2

3. U3.K2 7. U2.B.K2
4. U2-B.K1 8. U2-AK?2

2.2.4.2 Transportation Performance

The _transportation performance of the alternatives was determined by evaluatina how well

they would serve maijor travel markets, and their traffic impacis on the reqional roadway

system,

2.2.4.2a Travel Markets

The maijor travel markets that would be served by a Kihei-Upcountry Maui Highway include

fravel between:

e Upcountry - Kihej;

e Upcountry - West Maui;
e Maui R&T Park - Science City: and

e Emergency evacuation from South Maui.

Other travel markets, such as local circulation in Kihei or Upcountry, and commuter travel to

Wailuku/Kahului, would not be directly served by a Kihei-Upcountry Maui Highway. althouah

these travel markets could be indirectly affected by decreases in overall congestion and an

increase in _the capacity of the reqional roadway system. Such indirect impacts were

considered under traffic impacts.

Several assumptions were used to evaluate how well each alternative would serve these major

travel markets. First, the evaluation considered the distance between the proposed termini

and major residential centers and commuter destinations. For example. the U3 terminus is

not near a major population center, and therefore, would not serve travel markets as

effectively as the other three Upcountry termini. _Second, travel between the Maui R&T Park

and Science City would be most convenient via a U2-A or U2-B alignment, and moderately

convenient via U1 and U3, The choice of a Kihei terminus for this travel market would not

have much impact on the effectiveness of the route. Third, K2 would not serve the Upcountry
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— West Maui travel market due to its location_in South Kihei. ~ On the other hand. K2 would

provide a better evacuation_route for South Maui because of its physical separation from the

existing evacuation route through North Kihei.

The_ranking of the alternatives in terms of effectiveness in serving the major travel markets (in

decreasing order of effectiveness) is as follows:

U2-A. K1 and U2-B K1 (tie).
U1.K1, U2-A K2 and U2-B.K2 (tie);
U1.K2; and

p==Ctts

U3 . K1 and U3 K2 (tie).

H W o=

The U2-A K1 and U2-B K1 alternatives were considered equal in terms of their effectiveness

in_serving the target travel markets because their Upcountry termini are relatively close to one

another, Both_alternatives would serve the Upcountry travel markets to and from Kihei-

Makena and West Maui, and both would facilitate travel between the Maui R&T Park and

Science City.  However, these alternatives would only moderately improve evacuation

capacity from Kihei.

The U2-A K2 and U2-B,K2 alternatives were also considered equal in effectiveness in serving

the target travel markets. Both alternatives would serve the Upcountry — Kihei travel market.

and facilitate travel between the Maui R&T Park and Science City. However, these

alternatives would not serve the Upcountry — West Maui travel market.

The U1,K1 alternative was evaluated as being approximately equal in effectiveness in serving

travel markets to the U2-A K2 and U2-B K2 alternatives. 1t would serve the both the

Upcountry travel markets to and from Kihei and West Maui, and serve moderately well travel

between the Maui R&T Park and Science City, and provide some South Maui evacuation

capacity.

The U3 alternatives {K1 and K2) were evaluated as being the |east effective in serving the

target travel markets. Thev would serve the Upcountry — Kihei travel market and travel

between the Maui R&T Park and Science City only moderately well. The K1 alignment would

serve the Upcountry — West Maui travel market only moderately well because of its Upcountry
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terminus being so far from population centers. The K2 alignment would only marainally serve

this market. The K2 alignment would, however, provide the better South Maui evacuation

capacity because of the proximity of K1 to the existing evacuation route.

2.2.4.2b Regional Traffic Impacts

Three primary traffic impacts may result from the Kihei-Upcountry Maui Highway:

e reduction in traffic volumes on Haleakala Highway (in comparison to the No Build):

e increase in the amount of through traffic on Omaopio and Pulehu Roads: and

e increase in the amount of throuagh traffic on local Kula residential roads.

Although many public comments stated a perception that the U2-A alternatives would

adversely affect traffic operations and safety at the Haleakala Highway / Kula Highway. or

“Five Trees” intersection, all proposed alternatives would provide terminus_intersections with

appropriate capacity and channelization for turning and through movements. signalization.

sidewalks, crosswalks and other safety and pedestrian and vehicular traffic_capacity features.

Therefore, an adverse impact at the Five Trees intersection is not anticipated. and was not

considered in the evaluation.

Public comments on the Draft EIS also indicated the mistaken belief among Pukalani residents

that_there would be a direct connection between the U2 (A or B) alternatives and Pukalani

Terrace. These commentors were concerned about traffic  passing  through their

neighborhood to_access Kihei-Upcountry Maui Highway if a U2 alternative were selected.

Since this impact would not occur under a U2 alternative, the evaluation of regional traffic

impacts did not consider this issue.

The ranking of the alternatives in terms of their potential regional traffic impacts is as follows:

1. U2-A K1, U2-A K2, U2-B K1 and U2-B K2 (tie):
2. U1.K1 and U1 K2 (tie): and
3. U3.K1 and tU3-K2 (iie).

The U2 (A and B) alternatives were considered to have the most favorable and least adverse

regional traffic _impacts. _First, the U2 alignments would give Pukalani. Kulamalu, and
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Makawao residents two choices for traveling between Upcountry and the coastal areas

(Haleakala Highway or Kihei-Upcountry Maui_Highway). Therefore, traffic_volumes on

Haleakala Highway would decrease, thereby improving operations on this highway. The U2

alternatives would also not affect Kula residential roads because their termini are at or near

the Five Trees Intersection. However, it is anticipated that some of the motorists traveling

between Kula and Kihei would use Omaopio and Pulehu Roads as an access route to the

new_highway, instead of traveling to either the U2-A or U2-B terminus. This was seen as the

only adverse reqgional traffic impact of the U2 alternatives.

Like the U2 alternatives, the U1 alternatives would not affect the Kula residential roads

because of the large distance between the U1 terminus and Kula. Also like the U2

alternatives, some motorists would use Omaopio and Pulehu Roads as a throuagh route to

access the new highway. More motorists would use Omaopio and Pulehu Roads as shortcuts

with the U1 alternatives than under the U2 alternatives because the shortcut would save more

time with the U1 alignment.

In comparison o the U2 alternatives, the U1 alternatives would not reduce the traffic volume

on Haleakala Highway between Makawao Avenue and Haliimaile junction. During the

morning _peak period, all makai bound traffic would travel along this section of Haleakala

Highway under the U1 alternatives. The U2 alternatives would remove a portion of this makai

bound traffic, switching them to_the less congested mauka bound direction to the U2

terminus. The opposite would occur during the afternoon peak period. Therefore. operations

on Haleakala Highway would be worse with the U1 alternatives than with the U2 alternatives.

The regional traffic impacts of the U3 alternatives would include motorists using the residentiai

roads between Haleakala Highway and Kula Highway inappropriatelv as _a through route.

Also, the U3 aiternatives would only moderately reduce traffic volumes on Haleakala Highwav

and not to the extent of the U2 alternatives. However, unlike the U1 and U2 alternatives. the

U3 alternatives would not encourage motorists to use Omaopio and Pulehu Roads as a

through route.
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2.2.4.3 Agricultural Impacts

Because the potential alignments traverse agricultural areas over most of their lenath. and the

agricultural parcels_are very large, substantial adverse environmental impacts are not

anticipated. None of the alternatives would bisect or pass immediately adjacent to existing

residential _communities, _or require business or residential relocations. There are no

threatened or endangered floral species_along the alternative alignments. None of the

alignments would traverse or be near a critical habitat, valuable water bodv or wetiand.

Archaeoloqgical sites were found within the corridors, but the alignments were modified to

avoid the significant sites requiring preservation. The land uses that would sustain sianificant

adverse impacts from the proposed highway are agricultural and ranching activities. Since

the level of this impact varies by alternative, these impacts were evaluated to determine the

differences between alternatives.

Total land evaluation and site assessment scores from Form AD-1006, which are calculated

by the U.S, Department of Agriculture and FHWA {see Section 4.2.3) were used to assess the

difference in agricultural impact between the alternatives. In accordance with the Farmland

Protection Policy Act, this form is used to determine whether alternatives that avoid farmland

impacts need to be considered. The threshold land evaluation and site assessment score for

this determination is 160 points. None of the alternatives reached 160 points. but scores

ranged between 137 and 151 points. Based on the land evaluation and site assessment

scores, the alternatives were ranked in the following manner (from least adverse agricultural

impact to most):

U3,.K2: 137 points;

U2-B.K1 and U2-B,K2? (tie): 139 points;
U3,K1: 140 points;

U2-AK1: 141 points;

U2-B-K2: 142 points;

U1,K2: 148 points; and

U1.K1: 151 points.

N ok 0N
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As shown in these rankings, the land evaluation and site assessment scores aqenerally

decrease from U1 to U3. The Kihei terminus options were not as influential in the scores. The

U1 alternatives had the highest scores (most adverse impact) because they would traverse a

large parcel of sugarcane land and a pineapple field. Therefore, the agricultural impacts of

the U1 alternatives would be most severe.

2.2.4.4 Community Plan Preference

The Kihei-Makena and Makawao-Pukalani-Kula Community Plans provided diveraent

positions reqarding Kihei-Upcountry Maui Highway.  The Kihei-Makena Plan_supported a

highway providing improved access to Upcountry. While not identifving preferred locations

for an Upcountry or Kihei terminus, the Plan indicated a preference for an alignment that

connects major _population centers and travel destinations {(“trip attractors” and “trip

generators”). In_its assessment of a transportation link with_ the Upcountry area. the Kihei-

Makena Plan stated "[t]lhe focus should be on improving transportation services for island

residents and thus the chosen route should be located to minimize travel times for the

maximum number_of island residents.” This statement was interpreted in the following

manner.

e the U3 alternatives, with a terminus relatively far from the population center of

Upcountry, would not fulfill this objective statement;

o the U1 and U2 alternatives are clustered in_a higher population area near Pukalani.

Makawao_and Haliimaile; and

o although there is not much difference between the K1 and K2 alianments in terms of

proximity fo the center of Kihei, the K1 alignment would be favored because it would

serve the West Maui region, thereby helping to decrease travel times for the areatest

number of travelers,

Unlike the Kihei-Makena Plan, the Makawao-Pukalani-Kula Community Plan clearly states that

the Kihei-Upcountry Maui Highway is undesirable. However, the Plan also stated that aiven

no other recourse, a U1 terminus is preferred. A preference for the Kihei terminus was not

specified. It is therefore assumed that, if constrained to select a Build alternative, a U1

alternative would be most consistent with the Makawao-Pukalani-Kula Community Plan.
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In_combining_the preferences inferred from the two relevant community plans. the following

ranking was determined (from most favored to least):

U1.K1:
U1,.K2, U2-A K1 and U2-B.K1;
U2-A,K2 and U2-B K2; and

=SS ]

U3.K1 and U3, K2.

E=—t o

H W~

Ihe U1.K1 alternative rated the highest in terms of community preference. First. this

alternative serves population, employment and visitor _centers, an obiective of the Kihei-

Makena Community Plan. In particular it would serve West Maui travel markeis. Second. the

Upcountry terminus would be at the preferred terminus stated in the Makawao-Pukalani-Kula

Community Plan, U1,

Ihe U1,K2 and U2 alternatives were all rated second and third in terms of community

preference. All of these alternatives would serve population, employment and visitor centers.

However, the U1 K2 alternative was marked down by having a Kihei terminus at K2. which

would not serve West Maui. The U2 alternatives would have an Upcountry terminus in an area

not favored in the Makawao-Pukalani-Kula Community Plan.

The U3 alternatives rated the worst in terms_of community preference. Not only would these

alternatives not serve population, employment and visitor centers, but the Upcountry terminus

would be located in an area not favored in the Makawao-Pukalani-Kula Community Plan.

2.2.4.5 Conclusion and Selection of Preferred Alternative

Ihe Build alternatives were compared using cost, transportation performance. agricultural

impacts and community plan preference criteria. The purpose of this comparison was to help

identify a preferred build alternative, The No Build alternative did not enter into this analvsis

because it remains a viable alternaiive until the Record of Decision is issued by FHWA. Other

criteria were considered for the evaluation but were not used because, while important. they

did not differentiate between the alternatives,
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In evaluating the _transportation performance of the alternatives, all the U3 and K2 alternatives

were eliminated from further consideration. The U3 terminus is located about 6 km (4 miles)

from the Upcountry population centers and would therefore serve the target travel markets

poorly, The K2 alternatives would not_serve the Upcountry — West Maui travel market. and is

therefore, at a severe disadvantage to the K1 alternatives. The benefit of K2's superior

evacuation potential for South Maui did not override the disadvantaoe of not serving the

Upcountry - West Maui travel market. The U2-A and U2-B alternatives, with a slight edae to

the U2-A alternatives because_of their direct connection to the Five Trees intersection. were

judged to be superior to the U1 alternatives in transportation performance, These alternatives

would best serve the target travel markets and _maximize conqgestion- relief on Haleakala

Highway. The top-ranking alternatives from the perspective of transportation performance

are: 1) U2-A, K1: 2) U2-B.K1: and 3) U1 K1, All the other alternatives were eliminated from

further consideration.

The U1,K1 alternative would be the least expensive to consiruct among the three alternatives

remaining. However, the costs of the three remaining alternatives are within 7 percent of one

another, and_therefore, unlike transportation performance, was only a minor factor in the

decision to select the preferred alternative,

The U2-A and U2-B alternatives would have less of an adverse impact on agriculture than the

U1,K1 alternative. However, Alexander & Baldwin (see Draft EIS Comments and Responses).

the parent company of Hawaiian Commercial and Sugar Company, indicated a willinaness to

work with the SDOT_on appropriate mitigation to lessen the impact to their _agricultural

operations. Therefore, agricultural impacts became less of a factor in the identification of the
preferred alternative.

The U1 K1, U2-A.K1 and U2-B K1 alternatives would all be consistent with the Kihei-Makena

Community Plan. _Therefore, this Plan does not help discriminate among the remaining

alternatives. _ On_the other hand, the Makawao-Pukalani-Kula Community Plan_indicated a

strong preference for a U1 alternative. This preference for U1 was repeated by several

Upcountry_ commentors, each asking that the project respect the preference stated in their

community plan. The Makawao-Pukalani-Kula Community Plan preference for a U1 alternative
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was highly influential, and became the major determining factor that led SDOT and FHWA to

select the U1 K1 alternative as the preferred alternative.
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CHAPTER 3
AFFECTED ENVIRONMENT

This chapter describes the existing environmental conditions in the project area. Impacts of

the proposed Kihei-Upcountry Maui Highway project on these conditions are discussed in

Chapter 4.

3.1 LAND USE

3.1.1 REGIONAL SETTING

The County of Maui consists of four major islands, Maui, Lanai, Kahoolawe, and most of
Molokai (Kalawao, located on the northern side of Molokai, is officially designated a separate
county). The county is the second largest in the State with a total land area on four islands of

4190 km? (1,160 square miles), and it ranks third in population (estimated 122,000 in 1999).

Maui island is the second largest in the Hawaiian Archipelago, with an area of approximately
1890 km? (729 square miles).

The project would be located on Maui island between the coastal community of Kihei-Makena
and an area on the western slope of Haleakala known as Upcountry Maui (see Figure 1-1).
Defined neighborhoods or communities in the vicinity of the proposed project include
Makena, Wailea, Kihei, Pukalani, Haliimaile, Makawao, and the Kula communities of Omaopio,
Pulehu, Naalea, Waiakoa and Keokea. The locations of these neighborhoods and

communities are shown on Figure 3-1.

3.1.2 EXISTING LAND USES

The Kihei-Makena region is comprised of the urban mixed-use community of Kihei and the
resort land uses of Wailea and Makena. Development of the Kihei-Makena region has
occurred primarily because of the phenomenal growth of Maui's visitor industry since the

1960s. Coastal communities in this region are essentially linear, extending from Kaelia Pond
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to Makena. This region is the second largest visitor accommodation area on Maui (behind the
Kapalua-Kaanapali-Lahaina region on the western side of the island). Kihei, the largest and
most populous of these coastal communities, consists of a wide mix of housing types from
single-family to muiti-family low to medium density units, small to medium-sized commercial
malls, and small to medium sized hotels along South Kihei Road. The Wailea-Makena area is
a resort community, similar in size and scale to other resort communities on Maui, such as
Kapalua and Kaanapali located in West Maui. In terms of urban design and socio-economic
conditions, Wailea-Makena is vastly more “upscale” than Kihei, which is a working class
community. Wailea-Makena contains some of Maui's most luxurious condominiums and resort
hotels, such as the Grand Wailea Resort & Spa, the Maui Inter-Continental Resort, the Four

Seasons Resort, and the Maui Prince Hotel.

The Upcountry Maui communities of Makawao, Pukalani and Halimaile are a mixiure of
suburban and rural, with Pukalani being the most suburban of the three. Pukalani and
Makawao contain most of Upcountry’s commercial land uses. Pukalani’s businesses are
mostly located along Haleakala Highway and are typical of a suburban community
(neighborhood shopping center, convenience stores, small offices, etc.). Businesses in
Makawao, centered around the intersection of Makawao and Baldwin Avenues, are generally
smaller, more pedestrian-oriented, and some preserve the town’s historic architecture. These

businesses consist of restaurants, gift stores, and art galleries.

The Kula region contains a mixture of rural and agricultural land uses with human settlement
most concentrated at Waiakoa. Single-family residences on lots up to 0.4 ha (1 acre) are
generally found between Haleakala Highway/Kekaulike Avenue and Kula Highway. This area
and the area west (makai) of Kula Highway are also used for small truck farms and agricultural
lots. The small two to four hectare (five to ten acre) farms produce vegetables, such as the
famous Maui onions, and flowers. Large-scale sugarcane and pineapple activities extend
from the west slopes of Haleakala, generally west (makai) of the small truck farms, to central
Maui. Cattle ranching occurs in the area east (mauka) of Haleakala Highway/Kekaulike
Avenue, and on the lower west and south slopes of Haleakala. On the summit is Haleakala
National Park (see Figure 1-1). The few commercial activities in Kula are primarily along the

route to Haleakala National Park and in central Kula around Waiakoa.
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3.1.3 PROPOSED DEVELOPMENT PROJECTS
Major proposed development projects in the study area (see Figure 3-2) inciude:

e Kulamalu;

¢ Alexander & Baldwin housing development in Haliimaile

e Department of Hawaiian Home Lands homesteads in Keokea;
e Maui Research and Technology Park;

¢ Waena Generating Station;

» Mokulele Baseyard; and

e redevelopment of the old Puunene Airport.

The Kulamalu development is proposed south (mauka) of Pukalani and would consist of 32 ha
(80 acres) of single-family housing, 3 ha (7 acres) of multi-family housing, 2 ha (5 acres) of
elderly housing, 8 ha (19 acres) of business and commercial uses, 2 ha (5 acres) for an
amphitheater, 2 ha (5 acres) for public uses, 6 ha (15 acres) for parks, and 38 ha (94 acres)
for a Kamehameha Schools campus. The commerciai area would be designed in compliance

with Business Country Town design_guidelines (Kulamalu Project, Draft Environmental

Assessment, April 1997). The U2-B alignment is consistent with the Kulamalu master plan
(see Section 2.2.2).

Alexander & Baldwin (A&B) is planning to develop approximately 200 single-family housing

units on 27 ha (67 acres) in Haliimaile about 1.6 km (1 miie) from the U1 terminus (intersection

of Haleakala Highway and Haliimaile Road). According to A&B. the development is

consistent with the Community Plan (see Section 3.4.1.2d), but needs to obtain the proper

zoning (telephone conversation on January 31, 2001).

The Department of Hawaiian Home Lands (DHHL) plans to develop homesteads for qualified
individuals and families in Keokea. DHHL land holdings are approximately 2450 ha {6,100
acres). Water system and other site improvements to serve a portion of this area will be built

over the next two to five years (see Appendix C).

The Maui Research and Technology (R&T) Park, in Kihei east (mauka) of Piilani Highway, is

the center of Maui's efforts to develop its high technology industry. Current tenants include
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the Maui High Performance Computing Center, Boeing-Rocketdyne, Sunsource, the U.S. Air
Force, the Pacific Disaster Center, Lockheed Martin, the University of Hawaii, the University of
New Mexico, and a number of small companies. Currently about eight percent built-out, the
R&T Park may eventually occupy a total of 168 ha (415 acres). Major new industries
expected to locate in the park include bio- and medical-technology; arts and entertainment:
environmental, earth and ocean sciences; information processing and exchange; defense

missions; and education and international training and technology conferencing.

Maui Electric Company, Limited is planning to construct and operate a 232-megawatt electric
generating station on a 65 acre parcel along Pulehu Road (see Figure 3-2). The first phase of
this project, 58-MW of generating capacity, is scheduled to be completed by the year 2006,
The timing of future phases would be dependent on future load growth, power availability from
independent power purchase agreements and unit retirements. Site preparation for future

phases would be completed in the first phase.

Two parcels on Mokulele Highway, Mokulele Baseyard and the old Puunene Airport site, are
being planned for redevelopment (see Figure 3-2). The existing baseyard would be
expanded for light industrial use, and the old airport site would be redeveloped for various
uses, such as light industrial, a raceway park, recreational facilities, a heliport or a general

aviation airport.

3.1.4 GOVERNMENTAL PLANS, POLICIES AND CONTROLS FOR THE
AFFECTED ENVIRONMENT

3.1.4.1 Hawaii State Plans and Controls

3.1.4.1a Hawaii State Pilan

The Hawaii State Plan (June 1991) consists of comprehensive goals, objectives, policies and

priorities in all areas of government functions. These functions include the protection of the
physical environment, the provision of public facilities, and the promotion and assistance of

socio-culiural advancement.
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3.1.4.1b Hawaii State Land Use Controls

Chapter 205, Hawaii Revised Statutes (HRS), relating to the State Land Use Commission
(SLUC), regulates land use through classification of State lands into four districts: Urban,
Agriculture, Conservation and Rural. The intent of the land classification is to accommodate
growth and development while retaining the natural resources of the area. Each district has

specific land use objectives and development constraints.

Figure 3-3 shows the State land use districts in the study area. Urban-designated land in the
study area is primarily in Kihei-Makena, the Upcountry communities of Pukalani and Makawao,
and in relatively small areas in Kula along Kula, Haleakala and Kekaulike Highways. Much of

the built-up areas (i.e., residences) in Upcountry have a Rural designation.

The Kihei-Upcountry Highway would traverse Agricultural lands along most of its length. The
U2-A and U2-B alternatives would traverse vacant Urban land south of Pukalani, which is
being developed as part of the Kulamalu development (see Section 3.1.3). The K1 alternative

would pass through vacant Urban land at its terminus at Piilani Highway.

3.1.4.1c Coastal Zone Management Act (CZM) (Chapter 205A, HRS)

The Kihei-Upcountry Highway would be within the State's Coastal Zone Management (CZM)
area. The objectives and policies of the Hawaii CZM Program are intended to protect and
manage Hawaii's coastal resources. Federally assisted activities affecting Hawaii's coastal
zone, such as the Kihei-Upcountry Highway, must be consistent with the CZM objectives and

policies.

3.1.4.1d Maui Long Range Land Transportation Plan

The Maui Long Range Land Transportation Plan (February 1997) was prepared through a

cooperative effort of the State Department of Transportation and the County of Maui. The Plan
serves as a guide for the development of major surface transportation facilities and programs
in the County of Maui. It identifies both short-range and long-range (year 2020) strategies

and actions that will lead to an integrated intermodal transportation system.

A range of alternative investments in transportation infrastructure was developed to address

deficiencies in the transportation system identified during the plan’s development. A

3-7



£-€ 34NvI4 [— | I .
JuBWe)B)S 1oBdW) [RJUBWILONIAUT [BUlH TR Y 0 wqe uyz Nl 0 N
AVMHOIIH INVW AHLNNOOdN-I3HIM ‘YOS OIHdYHD

S)ol}s1qg asf) pue] ajels uoISSILILLIOY 8S() pueT] ejelg :B0IRS

ueqin N
reinyd Y
[eiojowWO]) 2)
anynolby

puaba

.m....m..__«s___._d.:
Tt A
EAS

‘AMH
ATNVHIN




Kihei-Upcountry Maui Highway Chapter 3
Final Environmental Impact Statement Affected Environment

methodology to evaluate these alternatives was developed and applied, based on the

following criteria:

e congestion relief effectiveness;

s service effectiveness;

e cost effectiveness;

e planning objective effectiveness; and

» environmental impacts (land use, noise, visual, resource conservation, air quality,

energy).

Following the evaluation, a list of improvements, including new highways, bypass highways
(relief routes), roadway extensions, roadway widening and improvements to intersections (e.g.,
including signals, reconfigurations and grade separations) were recommended. Among the

recommended improvements was an Upcountry-Kihei highway.

3.1.4.2 County of Maui Plans and Controls

3.1.4.2a General Plan

The County of Maui's General Plan 1990 was adopted by Ordinance No. 2039, which took

effect on September 27, 1991. The General Plan consists of objectives and policies to meet
Maui residents’ needs and desires. The following major themes were incorporated in the
General Plan: protect Maui County’s agricultural iand and rural identity; prepare a directed and
managed growth plan; protect Maui County’s shoreline and limit visitor industry growth;
maintain a viabie economy that offers diverse employment opportunities for residents; and

provide for needed resident housing.

The General Plan’s transportation objectives were the following:

1. Tosupport an advanced and environmentally sensitive transportation system which will

enabie people and goods to move safely, efficiently and economically.

2. To develop a program for anticipating and enlarging the local street and highway

systems in a timely response to planned arowth.

3. Iodevelop a Maui County Transportation system linked to land use planning that is

less dependent on the automobile as its primary mode of moving people.
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3.1.4.2b County of Maui Zoning

Zoning in the County of Maui is administered by its Planning Department. Since most of the
study area is designated Agriculture by the SLUC (see Section 3.1.4.1b), the County also
zones this land Agriculture. The State Urban land in Kihei-Makena is zoned for residential,
business and hotel land uses. A portion of the residential land is for higher density apartment
uses. In Upcountry, the State Urban lands are rhostly in Pukalani and Makawao. In these
areas, the County zoning is mostly residential. However, there are areas zoned “business”
and “parks”, including golf courses. Also, much of the built-up areas in Upcountry have a

State Rural designation.

3.1.4.2c County of Maui Special Management Area

Chapter 205A outlines special controls, policies and guidelines for development within the
area along the shoreline designated by the 1975 Shoreline Protection Act as the Special
Management Area (SMA). This Act gave the counties authority to issue permits for
development activities proposed within the SMA. In the study area, the landward limit of the
SMA is Piilani Highway (see Figure 3-4),

3.1.4.2d Community Plans

The County prepares nine Community Plans to help guide its decisions regarding
development. Two of these plans are of relevance to the proposed project--the Kihei-Makena

Community Plan (1998) and the Makawao-Pukalani-Kula Community Plan (July 1996). Their

planning areas are displayed on Figure 3-5.

Kihei-Makena Community Plan

The Kihei-Makena Community Plan was approved by the County Council and Mayor in early

1998. The Kihei-Makena Plan addressed Kihei-Makena's physical and social infrastructure,

emphasizing that community facilities are not keeping up with growth. Therefore, objectives
were established to limit hotel and residential development until adequate pubilic facilities and
services, such as schoodls, are established to meet existing needs. The exception to this
recommendation is encouragement of appropriate commercial and light industrial activities to

diversify the region’s economic base.

The Kihei-Makena Plan seeks the following land use patterns:

3-10
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e Vacant land between Piilani Highway and South Kihei Road / Kilohana Road to be
developed as an urban mix, such as single-family and multi-family residences and

commercial land uses (shopping centers, hotels, etc.).

» Limited commercial/light industrial development mauka of Piilani Highway, such as the

Kaonoulu parcel and the build-out of the Maui R&T Park.
» Resorts and resort-related activities (some residences, retail, commercial, etc.)to

continue to be developed in the resort area of Wailea and Makena.

The Kihei-Makena Plan recommended a transportation connection to the Upcountry area.

This connection would save commuter time between the residential area of Upcountry and job
centers within the Kihei region. In choosing the alignment for this connection, the Kihei-

Makena Plan recommended that preference be given to improving transportation service for

the maximum number of residents.

Makawao-Pukalani-Kula Community Plan

The Makawao-Pukalani-Kula Community Plan (July 1996) seeks to protect and enhance the

unique qualities of this region through policies and recommendations to expand the region's
agricultural base and enhance the rural qualities associated with Upcountry Maui. The Plan
seeks to accomplish this by directing growth to already established urbanized centers. For
example, Pukalani would be the region’s “hub” for business, commercial and housing land
uses. Makawao's and Waiakoa's unique town ambiance and Kula's rural and agricultural

atmosphere would be maintained. The Community Plan seeks the following land use

patterns:

e Agriculture and open space would be maintained.

¢ Residential growth would be directed to the established urbanized communities of

Pukalani, Makawao and Haliimaile.

- In Makawao:
* businesses would develop around the established central core: and
*  the country town ambiance wouid be maintained.

— In Pukalani:
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* residential growth would be within (in-fill) and to the north (makai) and south
(mauka) of the community:;

*  multi-family residences (for senior housing in the Kulamalu development) would
be consistent with the community's size and character; and

* Pukalani would be developed as Upcountry’s geographic, public service and

commercial hub.
—~ In Haliimaile:
* some small-scale commercial uses would serve existing and proposed
residences; and '
* limited single-family residential growth would be contiguous with existing
residences,
» Small-scale agriculture in Kula, particularly on the west (makai) side of Kula Highway,
would be preserved.
e Waiakoa would be developed as Kula's town center:
— some low density residential uses;
— some small scale commercial; and
— no urban sprawl.
» Residences in Kula would generally be allowed between Kula Highway and Haleakala
Highway. Lot sizes would be no larger than 0.2 ha (1/2 acre).

* The Keokea area would be developed for homesteads by the Department of Hawaiian
Home Lands (DHHL).

e No large-scale retail or heavy industrial land uses.

e Existing communities would remain separated with no in-fill development between

communities.

With regards to the proposed project, the Makawao-Pukalani-Kula Community Plan stated a

preference for the No Build alternative. [f the road is built, however, the Pian recommended

the U1 alternatives.
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3.2 FARMLAND

Large-scale sugarcane and pineapple cultivation and cattle ranching are the major economic
activities in Upcountry. Other agricultural activities include small-scale vegetable and flower
production. Sugarcane and pineapple activities are located from the west slopes of
Haleakala to central Maui. Cattle ranching generally occurs in the area east (mauka) of
Haleakala Highway/Kekaulike Avenue and on the lower west and south slopes of Haleakala.
In Kula, smaller scale agricultural crops include vegetables, such as head cabbage, lettuce
and round onions; and flowers, such as carnations and protea. Unlike sugarcane and
pineapple cultivation, agricultural activities in Kula are on much smaller farm lots of about two

to four hectares (five to ten acres).

Hawaiian Commercial and Sugar Company (HC&S) cultivates approximately 14 000 ha
(35,000 acres) of sugarcane (see Figure 3-6). HC&S operates a sugar mill in Puunene, which

also exports electricity to the Maui electrical grid. HC&S's Paia_mill was recently _closed.

Other highways, such as Haleakala and Hana Highways, already cross HC&S fields (see
Figure 3-6), and these highways adversely affect productivity for several reasons. For
example, only some public road-haul road intersections are signalized, and these crossings
delay the transport of sugarcane to the mills. In addition, suburban encroachment interferes

with certain agricultural operations, such as cane burning and aerial spraying.

The other large-scale agricultural business in the study area is Maui Land & Pineapple
Company (ML&P), the last pineapple processor in the State. ML&P's pineapple fields are
located around Haliimaile, Makawao and Pukalani, and in lower Kula (see Figure 3-6). ML&P
selected these areas to cultivate pineapple because they have good soil conditions and
access to water. Similar to HC&S, urban encroachment has adversely affected ML&P

productivity.

Small farms are located in Kula around Omaopio, Pulehu, Naalea, Waiakoa, and Keokea (see
Figure 3-1). As described in Section 3.1.2, these two to four hectare (five to ten acre) farms
cultivate vegetables and flowers. One of these farming areas is the Kula Agricultural Park,
owned by the County of Maui. The Agricultural Park leases parcels to small-scale farmers at

low rents. Kula farmers face problems similar to those expressed by HC&S and ML&Pf urban
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encroachment and periodic water use restrictions during drought conditions. Urban
encroachment affects Kula farmers through speculation (increasing land values), neighbor

complaints of chemical use by farmers, and increased traffic.

Cattle ranching generally occurs east (mauka) of Haleakala Highway/Kekaulike Avenue and
on the lower west and south slopes of Haleakala. The ranching enterprises in the study area
are the Haleakala and Kaonoulu Ranches. Similar to HC&S and ML&P, urban encroachment
has adversely affected these ranches because of complaints about noise and cattle crossing

public rcadways.

3.3 SOCIAL AND ECONOMIC ACTIVITY

As shown on Figure 3-7, U.S. census tracts (CTs) 303.01, 303.02, 304.01, 304.02, and 307
encompass the study area. CT 303.01 covers the Kula neighborhoods (see Figure 3-1); CT
303.02 includes Wailea and Makena: CT 304.01 includes Makawao and Haliimaile; CT 304.02
inciudes Pukalani and parts of Kula; and CT 307 includes Kihei.

3.3.1 DEMOGRAPHIC CHARACTERISTICS

Table 3-1 exhibits selected demographic characteristics of the Kihei-Upcountry Maui study
area. In 1990, the population of the study area as delineated by the above CTs was 34,171,
or 34 percent of the County population. Population growth in the study area was rapid during
the 1980s (annual average growth of 5.6 percent). In comparison, County and State annual
average population growth in the same period was 3.5 percent and 1.4 percent, respectively.
The Kihei area (CT 307) experienced the greatest population increase both in absolute terms
(6,863) and by percentage--an average of 7.9 percent per year. The Pukalani-Kula area (CT
304.02 -- partial) had the smallest average annual growth rate within the study area of 3.5
percent per year. Kula (CT 303.01), Wailea-Makena (CT 303.02) and Makawao-Haliimaile (CT

304.01) had annual growth rates of 3.8 percent, 7.3 percent, and 5.1 percent, respectively.

Table 3-1 also displays the number of households, families, ethnicity and age distributions for

the study area in 1990. Overall whites made up 60 percent of the total population of the study
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area, which is 20 percentage points greater than their county-wide proportion (see Table 3-1).
Japanese, Filipinos and Hawaiians were the second, third and fourth next most common
ethnic groups, respectively. Within the study area, the proportion of whites as compared to
the total ranged from a high of 80 percent in the Wailea-Makena area to a low of 43 percent in
the Pukalani-Kula area. The age distribution of residents in the study area does not appear to

be substantially different from the age distribution of the entire county.

3.3.2 HOUSING CHARACTERISTICS

Table 3-2 exhibits certain housing characteristics of selected Kihei-Upcountry areas in 1990.
Overall, 54 percent of the housing units were one-unit structures. However, this ratio varied
by community within the study area. In the Upcountry areas, such as Kula (CT 303.01),
Makawao-Pukalani (CT 304.01), and Pukalani-Kula (partial) (CT 304.02), one-unit housing
types made up more than 90 percent of all housing units, consistent with Upcountry's
suburban and rural characteristics. The coastal areas of Wailea-Makena (CT 303.02) and
Kihei (CT 307) have a mix of housing types consistent with these areas’ more urban

characteristics.

The age ratios of structures (see Table 3-2) is a good indicator of the ages of the
neighborhoods within the CTs. From the information presented in Table 3-2, Wailea-Makena
(CT 308.02) and Kihei (CT 307) are relatively young communities in comparison to all
communities combined on the island. Very few of the houses in these areas are older than 20
years. In terms of age of their communities, Kula (CT 303.01) and Pukalani-Kula (partial) (CT
304.02) are very similar to the island overall. The age ratios of Haliimaile-Makawao indicate

that they are older communities that have recently experienced surges in residential growth.

Overall the owner versus renter occupancy ratio for the study area was 58:42 in 1990, roughly
the same as the owner-renter occupancy ratio for the county. Within communities of the study
area, this ratio varied from 65:35 in Makawao-Pukalani to 51:49 in Kihei. According to the
Maui County Data Book (December 1994), approximately 32 percent of the housing units in
the Kihei to Makena area were used for seasonal or recreational purposes in 1990. in the

Upcountry areas, only two to three percent of the housing units were used for such purposes.
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3.3.3 INCOME AND EMPLOYMENT CHARACTERISTICS

Table 3-3 exhibits certain income characteristics for selected Kihei-Upcountry areas in 1990.
Median household incomes in the study area were higher than the median for the County,
which was $38,771 in 1989. Incomes varied from a low of $40,483 in Kula (CT 303.01) to a
high of $45,694 in Wailea-Makena (CT 303.02). The poverty rates of residents in Kihei-
Upcountry areas were slightly higher than the rate for the County. The percentage of
households with incomes below the poverty level ranged from a low of six percent in Pukalani-

Kula (partial) (CT 304.02) to a high of 12 percent in Wailea-Makena (CT 303.02).

From 1980 to 1993, the unemployment rate for Maui island ranged from 2.2 percent in 1989 to
7.6 percent in 1992. The average in this period was 4.9 percent. The Kihei to Makena region

is one of the island’s major employment centers (see Sections 1.2.2 and 3.3.4).

3.3.4 ECONOMIC CHARACTERISTICS

Maui's most important industry is tourism. From 1989 to 1993, an average of over 2.3 million
visitors arrived on Maui per year. The peak for this period was 1989 when there was over 2 5

million visitors. In_1998 and 1999, the island supported 2.24 and 2.28 million visitors

respectively. Most of Maui’s hotels, resorts, and visitor-related businesses are in West Maui
from Lahaina to Kapalua, and in South Maui from Kihei to Makena. In the latter area, there
were 84 visitor-accommodation facilities in 1993 providing a total of 7,318 visitor rental units,
approximately 40 percent of all visitor-related units on Maui. In contrast, the Upcountry areas
had only 63 visitor-related units. The Kihei-Makena region held about 14.6 percent of the
employment on Maui, ranking third behind West Maui and Wailuku-Kahului in the number of

jobs on the island.

Unlike Kihei-Makena, agriculture is Upcountry Maui's prime economic activity. Agricultural
activities in Upcountry Maui include large-scale sugarcane and pineapple cultivation,
ranching and small-scale farming in Kula (see Section 3.2). Upcountry Maui also has small to
medium-scale (e.g., supermarket) commercial activities, mostly in Pukalani and Makawao.

The medium sized commercial land uses are exclusively within Pukalani. Makawac's
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business district contains pedestrian-oriented small retail stores and restaurants. Kula has

very few commercial activities.

Scientific research is becoming an increasingly important industry on Maui. This industry is
centered at the Maui R&T Park in Kihei and Science City on the summit of Haleakala. Science
City, a federal research campus, is used for space- and defense-related research and

development. Information about the Maui R&T Park can be found in Sections 1.2.2 and 3.1.3.

3.3.5 PUBLIC FACILITIES AND SERVICES

Community facilities and services in the Kihei-Upcountry Maui study area include community

centers, schools, police and fire stations and medical facilities (see Figure 3-8).

There are three schools in the Kihei-Makena region: Kihei Elementary School, Lokelani
Intermediate School, and the new Kamalii Elementary School. Schools in Upcountry Maui
include Makawao School, Pukalani Elementary, Kula Elementary, Kalama Intermediate,
Seabury Hall (private), King Kekaulike High School, and Kamehameha School, which opened
in 1999,

Police patrols for Kihei-Makena and Upcountry Maui operate out of the main police
headquarters in Wailuku. The Makawao Community Police Officer maintains an office in the
town. There are plans to construct a police sub-station in Kihei. Fire stations are located on

South Kihei Road near Kalama Park, in Makawao, and in Kula near Waiakoa.

Maui Memorial Hospital in Wailuku is the principal hospital on Maui. Smaller hospitals are in
Hana and Kula (Kula Sanatorium). The Kula Sanatorium provides care for tubercular, mental
and long-term patients. An ambulance stationed in Makawao provides emergency service
between the Upcountry area and Maui Memorial Hospital. There is no 24-hour ambulance

service in Kula. Emergency medical service in Kihei is provided by Maui Memorial Hospital.

Section 3.11 contains information about community parks and recreational facilities in the

project area.
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3.3.6 CRIME

Table 3-4 exhibits the crime rates of the communities in the study area for selected offenses
for the years 1993 to 1996. The table indicates that the property crime rate (e.g., burglary
and theft) in the Kihei to Makena communities is two to four times the rate of Upcountry
communities. The crime rate differences for other offenses, such as criminal property

damage, are not as great, or the Upcountry communities have higher rates than the Kihei-

Makena communities.

3.4 INFRASTRUCTURE

3.4.1 ROADWAY SYSTEM
3.4.1.1 Roadway Network

Figure 3-9 displays the major transportation facilities in Kihei-Makena and Upcountry, and the

roadways that connect the two regions.

The major roadways in Kihei-Makena are South Kihei Road, Piilani Highway, Wailea Alanui
and Makena Alanui (see Figure 3-9). South Kihei Road, Wailea Alanui and Makena Alanui,
which are two-lane arterials running along the Kihei-Makena coastline, are County facilities.
They are the main roadway spine providing access to all land uses in Kihei, Wailea and
Makena. Piilani Highway is a limited-access two-lane State facility that runs parallel 1o and
east (mauka) of South Kihei Road, beginning at its intersection with Mokulele Highway and
terminating at Wailea lki Drive in Wailea. It has paved shoulders with left- and right-turn
deceleration lanes at major intersections. South Kihei Road becomes North Kihei Road north

of its intersection with Mokulele Highway, providing access to West Maui.
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Haliimaile
Makawao
Pukalani

Kula

Kihei
Wailea-Makena

Haliimaile
Makawao
Pukalani
Kula
Kihei
Wailea-Makena

Haliimaile
Makawao
Pukalani
Kula

Table 3-4
Crime Rate for Selected Offenses Per 10,000 Residents

53.90
88.47
100.40
211.12

86.77

297.10
237.47
111.92
730.30
631.60

108.46
158.68

85.36
64.19
138.01
100.86

149,25
93.84
43.54

241.38

174.18
264.75
199.41
163.27
909.66
814.61

163.93
177.03
77.71
65.31
176.96
117.99

835.14 1022.13 891.39 928.14
Makawao 1483.79 1676.23 1783.09 1587.77
Pukalani 963.84 1020.81 1036.66 927.51
Kula 515.14 580.43 738.61 776.33
Kihei 2134.23 2863.76 2784.85 2753.02
Wailea-Makena 1203.17 1155.19 1590.65 1462.01
Note: * Includes violent, drug, forgery, gambling, runaway, sex, terroristic threatening, truancy, and

court order violation offenses.

Source: Police Department, County of Maui, July 14, 1997

Upcountry Maui's major highways are Haleakala Highway, Pukalani Bypass and Kula Highway

(see Figure 3-9). Haleakala Highway and Pukalani Bypass are three-lane (two lanes east

(mauka) and one lane west (makai) bound) limited-access facilities with paved shoulders. At

the north (makai) side of Pukalani, Haleakala Highway extends into Pukalani where it becomes
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a two-lane roadway with signalized intersections and driveway access to adjacent land uses.
During the a.m. peak period, the middle south-bound (mauka) lane on Haleakala
Highway/Pukalani Bypass is contra-flowed to the north-bound (makai) direction. At the “Five
Trees” intersection, Haleakala Highway extends east (mauka) to the summit of Haleakala, and
is the southeastern (mauka) terminus of Pukalani Bypass. The “Five Trees” intersection is the
northern terminus of Kula Highway, which provides access to most of the Kula communities.

This State highway terminates at Ulupalakua.

Omaopio and Pulehu Roads (see Figure 3-9) are County facilities used by Kula farmers to
move equipment from field to field and transport agricultural products to Kahului Harbor.
Although these roads are narrow and winding, they are used by some motorists as an

alternative to Haleakala Highway to travel to Kahului or other parts of Maui.

The transportation infrastructure between the Kihei-Makena and Upcountry regions consists
of Mokulele Highway, Puunene Avenue, Hansen Road, Dairy Road and Hana Highway (see
Figure 3-9). Mokulele Highway and Puunene Avenue are two-lane arterials running north-
south between Kahului and Kihei, and are one of the primary connections between the north
and south coasts. Hana Highway begins in Kahului and runs along the north coast
terminating at the southeast end of the island. Between Kahului and Haleakala Highway, it is
a four-lane divided roadway. There are two alternative routes between Puunene Avenue and
Hana Highway. The first and most popular route is Dairy Road, a recently widened four-lane

roadway. The second is Hansen Road, a two-lane roadway with numerous curves and a low

design speed.
3.4.1.2 Roadway Accidents

Table 3-5 presents information on the number of accidents on roadways between Kihei-

Makena and Upcountry Maui between September 23, 1992 and June 26, 1997,

As indicated on Table 3-5, Pulehu Road, Omaopio Road, Dairy Road, Mokulele Highway and
Hansen Road have experienced a high number of vehicle accidents. Puiehu, Omaopio and
Hansen Roads carry much smaller volumes of traffic in comparison to Dairy Road and

Mokulele Highway. Presently, Dairy Road is probably a safer facility than indicated on Tabie
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3-5 because it has recently been widened to four lanes. Mokulele Highway is planned to be

widened to four lanes, which should improve safety on this roadway.

Table 3-5
Motor Vehicle Accidents

Holopuni Road

Pulehu Road 11 18 18 23 19 7
Omaopio Road 10 24 24 32 34 13
Piliwale Road 2 0 2 2 2 1
Haleakala Highway (Hana 2 2 2 6 9 10
Highway to “Five Trees”

intersection)

Hana Highway (Haleakala 11 21 17 14 15 9
Highway to Dairy Road)

Dairy Road 37 58 60 69 81 48
Pukalani Bypass 0 0 1 7 1 3
Mokulele Highway 33 101 89 68 80 33
Hansen Road 38 56 40 67 74 32

Notes: (1) 1992 data collected from September 23 to December 31.
(2) 1997 data collected from January 1 to June 26.

Source: County of Maui, Police Department, July 14, 1997

3.4.2 BICYCLE AND PEDESTRIAN FACILITIES

The Bike Plan Hawaii: A State of Hawaii Master Plan (April 1994) recommended improvements

to the State’'s bikeway systems. This plan serves as guidance to the SDOT and County
tfransportation agencies when new roadway construction or improvements to existing
roadways are contemplated. Within the study area, there is an existing bike route on Piilani

Highway from Mokulele Highway to Wailea-Makena (see Figure 3-10). Recommended
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bikeways are also shown on Figure 3-10. Recommended bikeways include facilities on South

Kihei Road, Mokulele Highway, and Haleakala Highway.

Bicycle tours are a popular tourist activity on Maui. Tours normally start from the summit of
Haleakala, run through Crater Road, Haleakala Highway and Baldwin Avenue, and end in

Paia.

Pedestrian facilities within the Kihei area exist along South Kihei Road and the side streets,
and at points where there is public access to the beaches and shoreline. Because of its rural
environment, existing pedestrian facilities in Upcountry are limited to some of the residential

neighborhoods.

3.4.3 WATER SUPPLY SYSTEM

Maui is served by five major water supply systems: Central Maui, Makawao, Kula, Hana, and
Lahaina; and 15 individual sub-systems. The lao Aquifer in the West Maui Mountains is the
water source for Kihei-Makena and other areas. Water is transmitted from the West Maui
Mountains through transmission lines running along South Kihei Road, Piilani Highway, and
Wailea Alanui Drive. The Maui Board of Water Supply (BWS) is planning to develop

groundwater resources in East Maui for Kihei and other areas.

Unlike Kihei-Makena, Upcountry’'s water supply is from surface sources along the north and
east side of the island that feed into the Makawao and Kula systems. Makawao and Pukalani
receive their water from the Makawao system. Surface water is treated at the Kamole Weir
Water Treatment Plant near Haliimaile, and pumped up to the two communities. This system
has no reservoir. The Maui BWS is planning to construct a 760 000 m® (200 million gallon)

reservoir to support the planned developments specified in the Makawao-Pukalani-Kula

Community Plan (see Section 3.1.4.2d). The East Maui groundwater resource, once

developed, would be used by the Makawac system during droughts when surface water

resources are dry.

The Kula system operates as two separate systems (Upper and Lower), with each having its

own separate surface water intakes, treatment plant, and distribution system (lines run along
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the upper portion of Haleakala Highway for the Upper system, and along Kula Highway for the
Lower system). However, water can be pumped up (lower to upper) or gravity-fed (upper to
lower) between the two systems, if required. Also, during droughts, water is sometimes
pumped to the Kula systems from the Makawao system, and customers are required to
reduce water use. The Maui BWS has recently constructed two 190 000 m® (50 million gallon)
reservoirs in the Upper Kula System, but there are no other immediate plans for a new
reservoir in this system. A reservoir similar in size to the planned Makawao system reservoir
(760 000 m® (200 miillion gallon)) is being planned for the Lower Kula System. The Maui BWS
is also planning to convert the Upper system to a dual system, in which non-potable water

would be made available to Kula farmers in the Upper area for irrigation purposes.

The Kulamalu developer (see Section 3.1.3) drilled a well in Haiku to supply water to this

development (The Maui News, September 5, 1997, correspondence from the Maui BWS, May
4, 1998, and letter from Kulamaluy, Inc. dated September 20, 1999). The pump installed at this
well will produce 6200 m® (1.64 million gallons) per day of which 45 percent, or 2800 m® (7.38
million gallons) per day, will be allocated to the Kulamalu project. The remaining water will not

require treatment, and will remain in Haiku. Initially, this water will provide an additional

supply during drought conditions, and improve the reliability of the Upcountry systems. The
Kulamalu developer will provide storage tanks and new or improved mains within the

development.

3.4.4 DRAINAGE

Because it is an urban community, Kihei-Makena requires drainage collection systems. The
system consists of lined and unlined channels, drain lines, pipe or box culverts, and road-side

ditches.

The Upcountry area contains limited drainage collection infrastructure because of its low
development density, well-draining soils and its low to moderate rainfall. When it rains enough
to produce overland flow, sheet flows enter the numerous gulches on the west flank of

Haleakala.
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3.5 CLIMATE AND AIR QUALITY

3.5.1 LOCAL METEOROLOGY

Maui's climate varies according to altitude and leeward/windward location. Lowland areas
tend to have a semi-tropical climate, while higher elevations are characterized by temperate
climates. Maui is cooled by northeast trade winds approximately 70 percent of the year.
These winds are constant during the spring and summer months. Trade winds are affected
by local topographic conditions. The northeast trade winds become northerly as they are
funneled between the West Maui Mountains and Haleakala. Areas in the “wind shadows” are
shielded.

The climate of Upcountry Maui is conducive to farming, being mild with warm days and cool
evenings. Pukalani and Kula are relatively dry with rainfall ranging between 50 to 100 cm (20
to 40 inches) annually. The amount of rainfall increases northeastward towards Makawao and
Haiku to approximately 125 to 250 cm (50 to 100 inches) annually. Temperatures range from

around 15 (C) (60s (F)) during the winter to the high 20s (C) (mid 80s (F)) in the summer.

Kihei-Makena is on the south side of the island, in the rain shadow of Haleakala. The region is
generally sunny, warm and dry the entire year. Temperatures range from a minimum of 17
degrees (C) (62 degrees (F)) in February to a maximum of 32 degrees (C) (90 degrees (F)) in
July. Average annual precipitation is less than 38 cm (15 inches) per year. Most of this
precipitation occurs during the winter months when storms are usually accompanied by south

winds.

3.5.2 AMBIENT AIR QUALITY STANDARDS

As required by the Clean Air Act, National Ambient Air Quality Standards (NAAQS) were
established by the U.S. Environmental Protection Agency (EPA) for seven major air poliutants:
carbon monoxide (CO), nitrogen oxides (NOy), ozone (Og), particulate matter smaller than 10
microns (PMso), PM2s (particulate matter smaller than 2.5 microns), sulfur oxides (SOy), and

lead. Current standards for ozone and PM,s were established in September 1997. The State
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of Hawaii has also established its own standards for these pollutants. Both the National and
State Ambient Air Quality Standards are listed in Tabie 3-6. The ‘primary” standards have
been established to protect the public health with an ‘adequate margin of safety.” The
“secondary” standards are intended to protect the nation’s welfare and account for air
pollutant effects on soil, water, visibility, materials, vegetation, and other aspects of the
general welfare. The State of Hawaii issues its ambient air quality standards in terms of a
single standard that is designed “to protect public health and welfare and to prevent the

significant deterioration of air quality.”

Table 3-6
National and State Ambient Air Quality Standards

10 mg/m® (9 ppm) 40 mg/m” (35 ppm) 40 mg/m® (35 ppm)
5 mg/m° (4.5 3 10 mg/m° (9

100 ug/m® 235 ug/m° (0.12 ppm)
157 ug/m® (0.08

1300 ug/m°>
24 Hour 365 ug/m®
Annual Arithmetic Mean 80 ug/m®

365 ug/m® (0.14 ppm) ~
80 ug/m® (0.03 ppm)

1.5 ug/m 1.5 ug/m

Source: State of Hawaii, Department of Health, Clean Air Branch.
EPA NAAQS, Updated July 1997.
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3.5.3 ATTAINMENT STATUS OF STUDY AREA

Section 107 of the 1977 Clean Air Act Amendments requires the EPA to publish a list
disclosing whether geographic areas are in compliance with the NAAQS. Areas not in
compliance with the NAAQS are termed nonattainment areas. Areas which have insufficient
data to make a determination are unclassified, and are treated as attainment areas until

proven otherwise. The designation of an area is made on a pollutant-by-pollutant basis.

The State of Hawaii is designated as an attainment area for all of the applicable pollutants.

3.5.4 MONITORED AIR QUALITY

Air pollutant levels in Hawaii are monitored by a network of sampling stations under the
supervision of the State of Hawaii Department of Health (SDOH). On Maui, there are only two
stations. They are strategically located in Kihei and Paia to be downwind of several
sugarcane fields (cane fields are burned before harvest). Established in 1996, these stations
monitor sugarcane burning activities, sampling PMyo. Sugarcane operations also generate
fugitive dust from cane haul vehicles traveling on dirt roads within the fields, and other

activities. Fugitive dust can travel a few hundred meters.

Additional ambient air quality data for other pollutants was obtained from an air quality study
for the proposed Kahului Airport Improvements, which obtained its data from the Maui Electric
Company (MECO) (Prevention of Significant Deterioration Permit_Application for Maalaea

Combined Cycle Project, August 1990).

A summary of the SDOH and MECQO air quality data in the study area is provided in Table 3-7.
As indicated on this table, monitored levels are well below the applicable State and federal

standards.
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Table 3-7
Air Quality Summary for Study Area
{(SDOH and MECO Monitoring Stations)

1 Hour 14 ug/m® (.012 ppm) NM | NM
8 Hour 6 ug/m’ (.005 ppm) NM | NM

2}
Annual Arithmetic Mean_] 6 ug/m3 (.008 ppm

our
Annual Arithmetic Mean

3 Hour (.013 ppm)
24 Hour 13 ug/m® (.005 ppm)
Annual Arithmetic Mean 3

Quarterly Average 1.5 ug/m®

Note: NM - not monitored

Sources: Hawaii Air Quality Data 1999, HDOH, Clean Air Branch.

Air Quality Study for the Proposed Kahuiui Airport improvements, B.D. Neal & Associates,
December 1995

3.6 NOISE

3.6.1 CHARACTERISTICS AND MEASUREMENT OF SOUND

Several characteristics of sound affect its impact. These include the sound level (loudness),

the frequencies involved, the period of exposure to the noise, and changes or fluctuations in

the noise levels during exposure.
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Loudness is measured in decibels. Since the human ear does not perceive all pitches or
frequencies equally, noise levels are adjusted, or weighted, to correspond to human hearing.

This adjusted unit is known as the A-weighted decibel, or dBA.

Since dBA describes a noise level at just one moment, and very few noises are constant,
ways of describing noise over extended periods are needed. One way is describing
fluctuating noise heard over a period as if it were a steady, unchanging sound. This type of
an average is called the equivalent sound ievel, Leq- Leq is the constant sound level that, for a
given situation and time period (e.g., 1-hour, Leg(1); hourly, Leg(h); or 24 hours, Leq(24)),

conveys the same sound energy as the actual time varying sound.

3.6.2 NOISE ABATEMENT CRITERIA

The FHWA has developed noise impact criteria, and the State of Hawaii has adopted these
criteria as its standard. Table 3-8 lists the FHWA Noise Abatement Criteria (NAC). A noise
impact occurs when predicted traffic noise levels approach or exceed the NAC, or when
predicted traffic noise levels substantially exceed the existing noise level. The NACs set

thresholds for determining when noise abatement has to be considered.

Most of the land in the study area is used for agriculture and ranching, and therefore falls
under Activity Category D. Some land uses near the east (mauka) and west (makai) ends of

the alternatives are residences, and therefore fall under Activity Category B.

3.6.3 MEASUREMENTS AND EXISTING CONDITIONS

Field measurements of existing noise levels were taken from June 18 to 20, 1997 at thirteen
sites, as shown on Figure 3-11. These sites were considered representative of sensitive noise
receptors in the area. The noise measurements were taken when traffic volumes were high,
yet vehicles operated at the allowable speed limit. However, Site 1, a residential community
east (mauka) of Piilani Highway near the K1 alignment, was not measured during these traffic
conditions.  This site was selected because of public comments made during the

environmental scoping phase that noise impacts would occur at this site from early morning
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vehicles (buses, vans, cars) traveling to the Haleakala Summit (see Section 1.2.4). Noise

measurements at this site were taken at 5:00 a.m.

Table 3-8
FHWA Noise Abatement Criteria (NAC)

A 57 (Exterior) Lands on which serenity and quiet are of
extraordinary significance and serve an important
public need and where the preservation of those
qualities is essential if the area is to continue to
serve its intended purpose.

B 67 (Exterior) Picnic areas, recreation areas, playgrounds, active
sports areas, parks, residences, motels, hotels,
schools, churches, libraries, and hospitals.

C 72 (Exterior) Developed lands, properties, or activities not
included in Categories A or B.

Undeveloped lands

E 52 (Interior) Residences, motels, hotels, public meeting rooms,
schools, churches, libraries, hospitals, and
auditoriums,

Notes: Leq(h) is the one-hour energy equivalent sound level,
Interior noise level standards apply to:
1. Indoor activities for those parcels where no exterior noise sensitive land use or activities have
been identified; and
2. Situations where the exterior activities are either remote from the highway or shielded so that
while the exterior activities remain undisturbed, noise nevertheless affects interior activities.

Source: Federal Aid Highway Program Manual (FHPM), 23 CFR Part 772 “Procedures for Abatement of
Highway Traffic Noise,” 1982,

All the sites, except Site 4, are in NAC Activity Category B areas. Site 4 is considered Activity
Category D.

Noise measurements and traffic counts taken during the noise measurements were used to
calibrate the computer model discussed in Section 4.6. Existing counts from the traffic
analysis were then utilized in the model to determine the peak noise under current conditions.
Existing peak hour Leq(h) levels are reported on Table 3-9. As indicated on this table, noise

levels at the receptor sites are generally below the NAC. The only site that approaches the
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NAC of Leg(h) 67 dBA is Site 7. The high noise level at this site, and the noise level at many of

the other sites, is primarily caused by traffic on nearby roadways.

Table 3-9
Existing Noise Levels

1 Ohukai community (Ohukai St.) Residential 39
2 Kamalu Elementary School School 58
3 Omaopio Homesteads Residential 53
4 Haleakala Hwy. / Haliimaile Rd. Intersection Agriculture 68
5 Pukalani community (Alani St.) Residential 57
6 | Kula 200 community Residential 51
7 Kula residence along Kula Hwy. Residential 66
8 Pulehu community (Holopuni Rd.) Residential 47
9 Future Kamehameha School School 53
10 Piilani Hwy. / Kaonoulu St. Intersection Residential 60
11 Future Kihei Regional Park Park 45
12 King Kekaulike High School School 49
13 Unnamed Road off of Haleakala Hwy. near Residential 49
Five Trees Intersection

Source: Parsons Brinckerhoff Quade & Douglas, Inc., June 1997

3.7 WATER RESOURCES

3.7.1 SURFACE WATERS

Surface water resources in the study area consist primarily of intermittent streams or gulches.

The more prominent guiches are:

Kalialinui
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e Pulehu s Kulanihakoi
o Kolaloa e Waipuilani
o Keahuia iwi s Kaonoulu
¢ Waiakoa e Waiohuli

These gulches collect rainfall and direct flows toward the ocean. However, the guiches are
usually dry, and in many places their stream beds have eroded to bedrock. The U.S. Army
Corps of Engineers has regulatory jurisdiction over the gulches since intermittent streams are

technically considered “waters of the U.S”.

3.7.2 GROUNDWATER

Maui has four principal types of groundwater reserves: fresh basal water, brackish basal
water, dike-confined water, and perched water. Most of Maui's groundwater extraction
infrastructure is at lower elevations where groundwater resources are more accessible and
abundant. Dike complex formations in the Upcountry area may also contain abundant
groundwater. However, Upcountry groundwater resources are largely unexploited because
of exploring, drilling and operating costs. There is no U.S. Environmental Protection Agency-
designated principal or sole-source aquifer in the project area (under the provisions of the

Safe Drinking Water Act).

3.7.3 WETLANDS

As defined by 40 CFR 230.41(a)(1), wetlands are those areas that are inundated or saturated
by surface or ground water at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically adapted to life in
saturated soil conditions. According to U.S. Fish and Wildlife Service National Wetlands
inventory Maps, wetlands near the project area occur at Kealia Pond on the south coast of
the central Maui valley, and along the Kihei-Makena coast. These wetlands are not within the
project area. The Inventory Map identifies wetlands within some of‘ the gulches crossed by
the proposed alignments. However, botanical surveys conducted for the project (see Section

3.8.1 and Appendix J) found no evidence (vegetation, soils or hydrology) of wetlands in any
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of the gulches where they would be crossed by the alternatives. Therefore, field observations
indicate that there are no wetlands within the study area, even though wetlands are identified

on the Inventory Map.

3.7.4 FLOODPLAINS

According to Flood Insurance Rate Maps (FIRM), the project area is contained within Zone C,

indicating that the land is prone to minimal flooding.

3.8 ECOSYSTEMS

3.8.1 FLORA

The alternatives pass through actively cultivated lands at higher elevations and uncultivated
lands at lower elevations. Botanical field surveys were conducted in January, February and
September, 1997 to assess the botanical resources along the alternative alignments (see
Appendix J). An area 60 m (200 ft) wide (30 m (100 ft) on each side of the centerline) was
surveyed along each alignment. Where the alignments cross large gulches, the survey
corridor was widened to 150 m (500 ft) because remnant populations of native plants are
more likely to occur on steep, inaccessible areas such as gulch walls and rocky

outcroppings, away from agricultural or animal grazing disturbances.

Sugarcane fields and their associated networks of cane haul roads and irrigation systems are

found along the U1 alignment.

The U2-A alignment crosses three vegetational types:

» abandoned pineapple fields characterized by scattered remnant patches of pineapple
(Ananas comosus) in overgrown fields of Rhodes grass (Chloris gayana) and other
weedy species;

o Christmas berry/mixed shrub land; and

e actively cultivated pineapple fields.
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The U2-B alignment crosses three vegetational types: Kikuyu/mixed grass pasture land, gulch
vegetation, and cultivated lands. The vegetational types found along both U2-A and U2-B

alignments are dominated by introduced species.

The U3 and U1/U2-A,-B alignments both cross pineapple fields and uncultivated lands. A

portion of the U3 alignment crosses the Kula Agricultural Park.

The uncultivated lands are covered primarily by kiawe/buffelgrass association. Kiawe trees
(Prosposis pallida), native to tropical America, and buffelgrass (Cenchrus ciliaris), native to
Africa and tropical Asia, are the dominant components of this vegetational type. The
kiawe/buffelgrass association occurs along the K1 and K2 alignments, most of the U3
alignment, and portions of the U1/U2-A alignment. The remaining smaller sections of
uncultivated land support Kikuyu (Pennisetum ciandestinum), mixed grass pasture land along
the U2-A,-B and U3 alignments, and guich vegetation along all the segments crossing large,
steep-walled gulches, such as Waiakoa, Pulehu, and Kalialinui Gulches. Most of the

uncultivated lands are used for grazing cattle and horses.

Three small clusters of the endangered Ko'oloa'ula (Abutilon menziesii), a member of the
mallow or hibiscus family, were found between the 210 m and 230 m (690 foot and 750 foot)
elevation within Kalialinui Gulch, nearest to the U1 alignment. The clusters are estimated to
be between 820 m (2700 ft) to 1100 m (3600 ft) from the U1 alignment, which is at the 255 m

(840 foot) elevation at the Kalialinui Guich crossing.

The vegetation along the alignments is dominated by introduced or alien plant species. Very
few native species were identified along the alignments, and most were found in or adjacent

to the gulches.

None of the plant species found within the 60 m (200 feet) wide corridors are listed, proposed,
or candidate threatened and endangered species; nor is any plant a species of concern.
There are no areas on or adjacent to the termini or alignments that support sensitive native

plant-dominated communities.

Appendix J contains the botanical survey reports prepared for this project.
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3.8.2 FAUNA

Faunal species in the study area consists of introduced species that are common throughout
the Hawaiian islands, such as rats, mice, bats, goats, mongoose, cats, and dogs (Final

Environmental Impact Statement for the Site Selection for the New Kihei Public Library, Kihei.

Maui, June 1991; Site Selection Study and Final Environmental Impact Statement New Kihei

Elementary School, Kihei, Maui, April 1992; and Site Selection Report and Final Environmental

Impact Statement for the Proposed Upcountry Maui High School, December 1991).

The project area also contains a relatively large axis deer population. Fiqure 3-12 illustrates

the density of the deer population in the project area. The deer tend to prefer drv kiawe forest

areas, such as in Ulupalakua, and are less abundant in the agricultural areas (e.q.. sugarcane

and pineapple fields), such as Pukalani and Haiku.

Birds found in the study area include the cardinal, barred dove, spotted dove, mockingbird,
ricebird, white eye, myna, house sparrow, and two native species, the Hawaiian pueo and the

golden plover (same sources as above).

3.8.3 ENDANGERED AND THREATENED SPECIES

Consultation with the U.S. Fish and Wildlife Service (Service) and the Department of Natural
Resources (DLNR), Division of Forestry and Wildlife was initiated per requirements of the

federal Endangered Species Act of 1973 (16 U.S.C. 1531-1543) and State law. Copies of the

correspondence are located in Appendix C.

“Endangered” species are those that are in danger of extinction throughout all or a significant
part of their ranges. A “threatened” species is one which is likely to become an endangered
species in the foreseeable future. “Candidate 1" species are those for which the Service has
evidence of vulnerability, but there are not enough data to support formai proposal as an

endangered or threatened species.

In a letter dated January 8, 1997, the Service stated that alternatives that use the K2 segment
pass within 1.5 km (1 mile) of Puu o Kali. This puu supports one of the few remaining

examples of dry land forest in the State, and may contain three federally endangered. plants
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(Abutilon menziesii, Hibiscus brakenridgei spp. brackenridgei, and Bonamia menziesil) and
rare plant species (Acacia koaia, Achyranthes spendens var. splendens, Canavalia
pubescens, and Nesoluma polynesicum). The Service also reported that the alternatives that
use the U2-A,-B segment pass near a reservoir which may be used by migratory or
endangered waterbirds. The federally listed endangered Hawaiian coot (Fulica americana

alal) was seen in this reservoir in 1986,

3.9 GEOLOGY, PHYSIOGRAPHY, SITE CONTAMINATION AND
NATURAL HAZARDS

3.9.1 PHYSIOGRAPHY AND GEOLOGICAL SETTING

Maui consists of two major volcanoes, the West Maui Mountains and Haleakala. The older
volcano, the West Maui Mountains, may be extinct. It consists of steep valleys and peaks
carved by numerous streams. The younger volcano is Haleakala. Unlike the West Maui
Mountains, Haleakala is a classic rounded dome typical of a shield volcano. Kihei-Upcountry
Maui Highway would be located on Haleakala's western flank. The broad gently sloping plain
connecting the two volcanoes, the Maui Isthmus, was formed when lava from Haleakala
banked against the already existing West Maui volcano. Haleakala last erupted almost two

centuries ago and is considered dormant. The potential for future eruptions exists.

Figure 3-13 displays the soil types in the project area. The alignments mostly traverse the
Waiakoa-Keahua-Molokai association. This soil is characterized as nearly level to moderately
steep, well-drained, and moderately fine textured. Portions of Segment U3 traverse the Puu

Pa-Kula-Pane and Kamaole-Oanapuka associations.

3.9.2 HAZARDOUS WASTE SITES

Although the project area is largely undeveloped, a database search was conducted to
investigate the potential occurrence of hazardous material sites along the proposed

alignments (see Appendix K). The database search included federal and State environmental
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databases, in accordance with the American Society for Testing and Materials (ASTM)
standards for environmental site assessments (E1527-93). No hazardous materials sites were

identified in the database search that would be likely to pose a threat to public safety.

3.9.3 NATURAL HAZARDS

Maui's last major earthquake occurred in 1938, damaging roads and buildings on Maui and
Molokai and causing minor damage in Honolulu. Its epicenter was about 40 km (25 miles)
north of Puawela Point on the north coast of Maui. Most major earthquakes in Hawaii occur
on the island of Hawaii, where earthquake epicenters are concentrated in the southern half of

the island.

Tsunamis are usually generated when the ocean floor is deformed abruptly during an
earthquake. Tsunami reaching Hawaii are generated by earthquakes occurring in such
places as Chile, Japan, the Aleutian Islands, Alaska and Hawaii. Based on historical records,
the areas most vulnerable to tsunamis are Hilo and the North shores of all the islands.
Although the project area is not susceptible to tsunami, much of Kihei-Makena is within a

tsunami evacuation area (see Figure 3-14).

Hawaii's heaviest rains are brought by winter storms from October to April. These storms can
bring three or more inches of rain in a single hour. Lowland leeward areas, such as Kihei-
Makena, obtain their rainfall chiefly from a few winter storms, and therefore, their rainfall is
strongly seasonal. Hurricanes can also bring heavy rain and wind and cause damage.

However hurricanes on Maui are infrequent.

3.10 HISTORIC, ARCHAEOLOGICAL AND CULTURAL
RESOURCES

This section documents activities to identify and evaluate historic and archaeological

resources, and_traditional cultural properties or practices (TCP) in the project area in

accordance with the requirements of the Code of Federal Regulations (CFR) pertaining to the

Protection of Historic Properties (36 CFR 800).
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3.10.1 EARLY AGENCY COORDINATION

Coordination with the DLNR, State Historic Preservation Division (SHPD) was initiated during
project scoping to achieve consensus on meeting the requirements of 36 CFR 800.4,
Identifying Historic Properties. SHPD suggested that a reconnaissance-level survey be
conducted on alignments considered in the Draft EIS because of the high cost of conducting
an inventory-level survey of multiple alignments up to 17.5 km (10.9 miles) in length. This
suggestion was followed as described below. SHPD also suggested that an inventory-level
survey be conducted on the preferred alternative, which would be identified after public
distribution of and comment on the Draft EIS. This suggestion was also followed as described

below.

3.10.2 RECONNAISSANCE SURVEY
3.10.2,1 Methodology

Cultural Surveys Hawaii (CSH) performed an archaeological reconnaissance from February 18
through March 6, 1997 along six alternative alignments (U1,K1; U1,K2; U2,K1; U2,K2; U3,K1:
and U3,K2; see Section 2.2.1.4). The reconnaissance survey extended 60 m (200 ft) from the
alignment center line (120 m (400 ft) total width). In total, 36 930 linear meters (121,160 ft of
roadway centerline) or 450.3 ha (1113 acres) were surveyed. The reconnaissance survey
report (Cultural Surveys Hawaii, December 9, 1997) included a field survey to assess
archaeological sites, archival research of historical documents and maps, and a review of

previous archaeological research by others.

Following the reconnaissance survey, two new aiternatives were developed to replade the
eastern (mauka) portion of Segment U2 because the U2 alignment would cross a future
Kamehameha School campus, and would potentially affect archaeological sites likely to be
important for preservation (see Section 2.2.2, and below). A reconnaissance survey was
conducted of the U2-A (two versions; see below) (Cultural Surveys Hawaii, November 14,

1997 and July 1998) and U2-B alignments (Cultural Surveys Hawaii, November 14, 1997).
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Cultural Surveys Hawaii prepared a single report that includes the results of all four

reconnaissance surveys (see Appendix I).
3.10.2.2 Survey Resulis

A total of twenty-five sites were identified within the 120 m (400 ft) study corridor (see Figure
3-15 and Table 3-10). Twenty of these sites are newly discovered, and five sites were
previously recorded from other surveys. As indicated in Section 3.10.5, the sites listed on

Table 3-10 are eligible for the National Register of Historic Places.

The sites listed on Table 3-10 fall into two general categories: (1) prehistoric (or possibly early
post-contact); and (2) post contact archaeological remains. The presumed prehistoric
archaeological remains include simple shelter structures and petroglyphs. The post-contact
sites include wall sections, various water control features, and clearing mounds associated
with sugarcane irrigation and cattle ranching. Military features in the form of enclosures were
also observed. The “barren” zone between the more environmentally favorable inland
(mauka) and coastal (makai) habitation and agricultural zones contained very few sites, which |
is consistent with previous archaeological studies and the archival research on human

settlement patterns for this area.

The first reconnaissance survey (U1, U2, U3, K1 and K2) identified three sites that would likely
require preservation, State Sites 50-50-10-1061, 4178 and 4764 (see Section 3.10.5). The U2
alignment was modified to the U2-A and U2-B alignments, in part because of its potential
affect on Sites 1061 and 4178. In addition, the U3 alignment was shifted northeast to avoid
impacts to Site 4764. [t is undetermined whether this U3 shift would adversely affect other
archaeological sites. However, this information would be developed for U3 should it have
been identified as the preferred alternative, because an inventory survey was conducted on

the Preferred Alternative (see Section 3.10.3).

Reconnaissance surveys of the original U2-A alignment (see Section 2.2.2) identified two
sites, one site in Kaluapulani Gulch (Site 1062) and the other in Kalialinui Gulch (Site 4779),
within the alignment (see Figure 3-15 and Table 3-10). The sites appear to be significant (see

Section 3.10.5), and would require preservation. These discoveries resulted in further
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Table 3-10

Sites Located During Reconnaissance Surveys

1061 | Complex (cliff overhang shelter and | 2 features; 60+ petroglyph figures, U2 (old)
panels with petroglyphs) including poss. boxers and canoes
1062%° | Petroglyph friezes Located in Kaluapulani Guich; +/- 50 U2z-A
figures including overhang shelter (Original)
and stone wall
4178%° | Petroglyphs on north wall of guich Located in Kaluapulani Gulch; +/- 15 U2 (old)
figures
4180%° | wall Identified by Wulzen (1996); related U2 (old)
to pineapple cultivation and cattle
control
4181% | Complex of two agricultural mounds: | Historic agricuiture function; site U2-B
two stone alignments already excavated for its information
4760° | Modified outcrop Cattle trail bisects site U2 (old)
4761° | Oval enclosure Recurrent habitation U2 (old)
4762° | Square enclosure Permanent habitation U2 (old)
4763 Wall (enclosure segment) Cattle wall U3
4764° | Cliff overhang shelter with 15 pecked and incised figures U3 (old)
petroglyphs
4765 Mounds, road berm and irrigation 3 features; ditch, clearing mounds, Ut,U2-A-B
ditch and berm segment
4766 Area of sites +/- 30 associated features K2
(enclosures, alignments, and
mounds)
4767 Circular enclosure Agriculture K2
4768 Wall Possibly a cattle wall K2
4769 Wall and cairn 2 features; wall and ahu K2
4770 Enclosure and cairn 2 features; enclosure and ahu K2
4771 Mound Possibly a clearing mound K2
4772 Boundary wall Site extends across entire corridor K2
4773 Complex of 2 enclosures and 7 Contain live small arms ammunition U1:U2-A-B;
enclosures K1.K2
4774 Wall Cattle K
4775 Wall Cattle U3
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4776 Midden and lithic scatter, and mound | Previous test units observed in K1
surrounding area (association
undetermined)

4777 Wall Cattle, above power line at bottomn of U1
gulch

4778 Enclosure Undetermined Ut;U2-A,-B

4779 Shelter-cave Located in Kalialinui Gulch; recurrent Uz-A
habitation (Original)

Notes: ' All numbers preceded by "50-50-10-."
? Site identified from previous research.
3 Site no longer affected because of modifications to alternatives.
See Figure 3-15 for the locations of the sites.

Source: Cultural Surveys Hawaii, Archaeological Reconnaissance Survey of the Proposed Kihei to Kula
Road Corridors, Kailua to Kama'ole Ahupua’a (TMK 2:2 and 2:3), Makawao and Wailuku
Districts, Island of Maui, June 1999
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