


The Honorable Donovan Dela Cruz, Chair
and Members of the City Council

Page 2

October 30, 2006

Your favorable and timely consideration of this resolution is requested.

Sincerely,

e Ay

i ih
[ !

i ?\\

A A AL
MELVIN N, KAKU /
Director v/

H
if

APPROVED:

;
\df)ﬂ%% /74 ”LA{L
WAYNE M. HASHIRO
Managing Director *

Enclosure



Honolulu High-Capacity Transit Corridor Project

Alternatives Analysis Repori




Preface

Context of the Alternatives Analysis

This Alternatives Analysis (AA) supports the selection of a locally preferred transit
alternative for the City and County of Honolulu consistent with the planning and project
development process defined by the Federal Transit Administration (FTA). The first step
of the process was systems planning, which culminated with the O‘ahu Metropolitan
Planning Organization (OMPO) including a fixed guideway transit system in the 2030

O ‘ahu Regional Transportation Plan (OMPO, 2006a). This phase, Alternatives
Analysis, evaluates a range of transit mode and general alignment alternatives in terms of
their costs, benefits and impacts.

The Honolulu City Council will select a locally preferred altemative (LLPA) based on the
findings of this AA report. Subsequently, design options within the LPA will be
evaluated and an Environmental Impact Statement (EIS) will be prepared according to
the National Environmental Policy Act (NEPA) as part of the Preliminary Engineering
phase. Final Design, construction, and operation of the LPA will follow.

Purpose of the Alternatives Analysis Report

The purpose of this report is to provide the Honolulu City Council with the information
necessary to select a mode and general alignment alternative for high-capacity transit
service on O‘ahu. The primary project study area is the travel corridor between Kapolei
and the University of Hawai‘i at Manoa. The report summarizes the results of an AA that
followed FTA planning guidance and provides information on the costs, benefits, and
impacts of four alternatives:

No Build Alternative
Transportation System Management Alternative
Managed Lane Alternative
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Organization of the Alternatives Analysis Report

This report is organized into a summary followed by seven chapters. Chapter 1 provides

the context for the study, including a description of the corridor and the existing

transportation system, planned growth and improvements in the corridor, the need for an
iproved transit system and a definition of th 08 e alternatives evaluated.
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travel demand. Motorists experience substantial traffic congestion and delay at most
times of the day during both the weekdays and weekends. Currently, transit is caught in
the same congestion. As roadways become more congested, they become more
susceptible to substantial delays caused by incidents such as traffic accidents or heavy
rain. Current travel times are not reliable for either transit or automobile trips.

The highest population growth rates for the island, consistent with the General Plan for
the City and County of Honolulu, are projected in the ‘Ewa Development Plan area.
Many lower-income and minority workers live in the corridor outside of the urban core
and commute to work in the Primary Urban Center Development Plan area. Many lower-
income workers also rely on transit because of its affordability.

Alternatives Considered

Four alternatives are evaluated in this report. They were developed through a screening
process that considered alternatives identified through previous transit studies, a field
review of the study corridor, an analysis of current population and employment data for
the corridor, a literature review of technology modes, work completed by the O‘ahu
Metropolitan Planning Organization (OMPO) for its 2030 O ‘ahu Regional
Transportation Plan (OMPQ, 2006a), and public and agency comments received during
a formal project scoping process. The four alternatives are described in detail in the
Honolulu High-Capacity Transit Corridor Project Alternatives Analysis Detailed
Definition of Alternatives (DTS, 2006a). The alternatives evaluated are as follows:

No Build Alternative

Transportation System Management Alternative
Managed Lane Alternative

Fixed Guideway Alternative.

Two operational options were studied for the Managed Lane Alternative. Several
alignments were studied for the Fixed Guideway Alternative, including a shorter 20-mile
Alignment.

Transportation Impacts and Benefits

In the year 2030, the only alternative that is expected to significantly affect transit mode
share and attract additional transit riders 1s the Fixed Guideway Alternative. Many Fixed
Guideway alignment options were evaluated and the Kalaeloa - Airport - Dillingham -
Halekauwila alignment combination is projected to attract the highest number of daily
transit trips systemwide.

In regards to serving existing and future transit markets, the Fixed Guideway Alternative
does the best job in accommeodating both longer corridor transit trips, as well as the
increase in work commute trips to West O‘ahu, which is expected to become much more
pronounced in the future. Two operational concepts for the Managed Lane Alternative
were evaluated, and the Two-direction Option best serves the increase in work commute
trips to West O‘ahu.
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The Fixed Guideway Alternative most consistently results in improved transit travel
times between key corridor origins and destinations. In many cases these travel times are
equivalent to, or faster than, the same trip time made by private vehicle under No Build
conditions, especially when considering the use of park-and-ride trips. The Fixed
Guideway Alternative would produce the most reliable travel times because the vehicles
would operate in their own right-of-way separate from roadways and associated
congestion. The Managed Lane Alternative would provide some travel time
improvements between selected origins and destinations that are well served by the
facility, but in many cases the travel time savings experienced is offset by the increased
congestion experienced before entering and upon exiting the facility.

Traffic congestion on key corridor facilities is expected to continue to exist under all
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The Fixed Guideway Alternative would generate the least air pollution and require the
least energy for transportation. It would provide improved connections between
communities, employment, and services in the corridor. The benefits of the Full-corridor
Alignment would be somewhat greater than those for the 20-mile Alignment.

Financial Feasibility
Capital Costs

Capital costs for the No Build and TSM Alternatives would be $660 and $856 million,
respectively, which accounts for bus replacement and system expansion. Total capital
costs for the Managed Lane Alternative would range between $3.6 and $4.7 billion, of
which $2.6 to $3.8 billion would be for construction of the managed lanes. Capital costs
for the Fixed Guideway Alternative, including bus system costs, would range between
$5.2 and $6.1 billion for the Full-corridor Alignments, of which $4.6 to $5.5 billion
would be for the fixed guideway system. The costs would be $4.2 billion for the 20-mile
Alignment, of which $3.6 billion would be for the fixed guideway system.

Operating and Maintenance Costs
Operatmg costs in 2030 fer the No Bmld Alternative, in 2006 dollars would be




Evaluation of Alternatives

The alternatives were compared regarding their ability to improve corridor mobility,
support smart growth and economic development, provide a cost-effective and equitable
transportation solution, be constructible, minimize community and environmental
impacts, and be consistent with other planning efforts.

The relative merits of two operational options were evaluated for the Managed Lane
Alternative, and one was determined to be more effective than the other. Similarly, the

Fixed Guideway Alternatives were evaluated and an optimal option of the alignments
j % — - = —— b ]
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options would be small, the less costly Reversible Option would offer a better benefit-to-
cost ratio; therefore, it would be the best option for the Managed Lane Alternative. The
Kalaeloa - Airport - Dillingham - Halekauwila combination is the optimal Fixed
Guideway alignment for the entire corridor. A 20-mile portion of that alignment from
East Kapolei to Ala Moana Center provides a lower-cost option within the Fixed
Guideway Alternative.

The Fixed Guideway Alternative performs the best when considering the goal of
improving corridor mobility. The Full-corridor Alignment provides greater
transportation benefits than the 20-mile Alignment. Although less effective than the full-
corridor system, the 20-mile Alignment is still more effective at providing improved
mobility than any of the other three alternatives.

In relation to encouraging patterns of smart growth and economic development, the No
Build, TSM, and Managed Lane Alternatives generally maintain existing transit service



Lane Alternative has no defined funding source. Because it would be open to general
purpose vehicles, including single-occupancy vehicles (cars carrying only the driver),
neither the GET surcharge nor FTA funds could be used for its construction. The 20-mile
Alignment for the Fixed Guideway Alternative could be funded with a combination of
expected GET revenues and FTA New Starts funds. There is more uncertainty in funding
of the Full-corridor Alignment. Either a larger share of FTA funds would be needed or
other sources would need to be tapped.

The alternatives range widely in relation to community and environmental impacts. The
No Build and TSM Alternatives would have little direct effect on existing resources;
however, they also would not offer community or environmental benefits. The Managed
Lane Alternative would require acquisition of private property, generate the highest
levels of air and water pollution, consume the greatest amount of energy for
transportation uses, and create the greatest number of noise impacts. The Fixed
Guideway Alternative would require the greatest number or property acquisitions and

have, the ereatest number of utilitv confli ing copstruction. hut it would also nravide
wi Sl k& L YOS gt T :

anﬂﬂm-

g -

=
‘. |
] .

S

-—

=

provide the greatest environmental benefits related to air and water pollution and energy l ‘
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Issues to be Resolved

This AA report supports the selection of an LPA by the Honolulu City Council.
Subsequently, an Environmental Impact Statement (EIS) will be prepared and
preliminary engineering will be completed for the selected alternative. While the AA
defines the alternatives under consideration, many issues have to be resolved, beginning
with selection of the LPA. Many of the other issues will be resolved as the project is
refined during the environmental and preliminary engineering phases. The following
outstanding issues have been identified:

¢ Selection of mode, alignment, and limits (this will be defined in selection of the Locally
Preferred Alternative)

¢ Selection of transit technology for the Fixed Guideway Alternative (if selected)
Development of a financial plan to provide project funding

* Opportunities for public-private partnership to enhance the project that can be delivered
with limited public funds

s Lnvironmental commitments.
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Chapter 1 Purpose and Need

Purpose of the Project

The purpose of the Honolulu High-Capacity Transit Corridor Project is to provide
improved mobility for persons traveling in the highly congested east-west transportation
corridor between Kapolei and UH Manoa, confined by the Wai‘anae and Ko‘olau
Mountain Ranges to the north and the Pacific Ocean to the south. The project would
provide faster, more reliable public transportation services in the corridor than those
currently operating in mixed-flow traffic. The project would also provide an alternative
to private automobile travel and improve linkages between Kapolei, the urban core, UH
Manoa, Waikiki, and urban areas in between. Implementation of the project, in
conjunction with other improvements included in the 2030 O‘ahu Regional
Transportation Plan (ORTP), would moderate anticipated traffic congestion in the
corridor. The project also supports the goals of the O*ahu General Plan and the ORTP by
serving areas designated for urban growth.

Need for Transportation improvements

Improved mobility for travelers facing increasingly severe traffic congestion.

The existing transportation infrastructure in the corridor between Kapolei and UH Manoa
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exists to offer an alternative way to travel within the corridor independent of current and
projected highway congestion.

Improved transportation system reliability.

As roadways become more congested, they become more susceptible to substantial
delays caused by incidents, such as traffic accidents or heavy rain. Even a single driver
unexpectedly braking can have a ripple effect delaying hundreds of cars. Because of the
operating conditions in the study corridor, current travel times are not reliable for either
transit or automobile trips. To get to their destination on time, travelers must allow extra
time in their schedules to account for the uncertainty of travel time. This is inefficient
and results in lost productivity. Because the bus system primarily operates in mixed-
traffic, transit users experience the same level of travel time uncertainty as automobile
users. A need exists to reduce transit travel times and provide a more reliable transit
system.

Accessibility to new development in ‘Ewa/Kapolei/Makakilo as a way of
supporting policy to develop the area as a second urban center.

Consistent with the General Plan for the City and County of Honolulu, the highest
population growth rates for the island are projected in the ‘Ewa Development Plan area
(comprised of the ‘Ewa, Kapolei and Makakilo communities), which is expected to grow
by 170 percent between 2000 and 2030. This growth represents nearly 50 percent of the
total erowth vroiected for the entire island. The Wai‘anae. Wahiawd. North Shore.

.{:




l confined by the Wai‘anae and Ko*olau Mountain Ranges to the north (mauka direction)
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corridor’s width is less than one mile between the Pacific Ocean and the base of the
Kofolau Mountains.

The General Plan for the City and County of Honolulu directs future population and
employment growth to the ‘Ewa and Primary Urban Center Development Plan areas and
the Central O‘ahu Sustainable Communities Plan area. The largest increases in
population and employment are projected in the ‘Ewa, Waipahu, Downtown, and
Kaka‘ako districts, which are all located in the corridor (Figure 1-1). Major activity
centers in the corridor are shown in Figure 1-2.




Naval Air Station) covers 3,700 acres adjacent to Kapolei and is planned for
redevelopment. The Department of Hawaiian Home Lands is also a major landowner in
the area and has plans for residential and retail development. In addition, developers
have several proposals to continue the construction of residential subdivisions.

Continuing Koko Head, the corridor follows Farrington and Kamehameha Highways
through a mixture of low-density commercial and residential development. This part of
the corridor passes through the makai portion of the Central Oahu Sustainable
Communities Plan area.

Farther Koko Head, the corridor enters the Primary Urban Center Development Plan area,
which is bounded by commercial and residential densities that begin to increase in the
vicinity of Aloha Stadium. The Pearl Harbor Naval Reserve, Hickam Air Force Base,
and Honolulu International Airport border the corridor on the makai side. Military and

civilian housing are the dominant land uses mauka of Interstate Route H-1 (the H-1 '
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As the corridor continues Koko Head across Moanalua Stream, the land use becomes
increasingly dense. Industrial and port land uses dominate along the harbor, shifting to l
primarily commercial uses along Dillingham Boulevard, a mixture of residential and

commercial uses along North King Street, and primarily residential use mauka of the H-1
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Peak-Period Transit Work Trips

Nearly 34 percent of all peak-period work trips are destined to Downtown, while
Punchbowl-Sheridan-Date and Waikiki each are destinations for about 12.5 percent of
trips. Combined, these areas are the destinations of approximately 60 percent of the
islandwide peak-period home-based work trips. Waikiki, Punchbowl-Sheridan-Date,
Pauoa-Kalihi, Waipahu-Waikele-Kunia, and Kahala-Palolo together account for about 50
percent of the home-based origins for work trips taken during the peak period on TheBus.

Existing Transportation Facilities and Services in the
Corridor

The study corridor is currently served by roadway and transit systems, parking facilities,
and pedestrian and bicycle facilities. Existing development throughout the study corridor
combined with the previously described geographic boundaries limits the potential for
new roadways or expansion of existing facilities.

Street and Highway System

The study corridor is served primarily by the H-1 Freeway, Farrington Highway,
Kamehameha Highway, Nimitz Highway, and Moanalua Road (Route H201). The H-2
Freeway provides access to the corridor from Central O‘ahu, and the H-3 Freeway
provides access to the corridor from the Windward side. Because of the constraints
posed by geography and existing development, the expansion of existing roadways or the
addition of new roadways in many sections of the corridor would be extremely difficult
and/or expensive. As a result, some sections of the corridor are served by a relatively
small number of facilities, and the lack of redundancy in the system at these locations can
cause severe traffic problems should any of the facilities become overly congested or
incapacitated. An example of this is in Pearl City where only three primary roadways, H-
1 Freeway, Moanalua Road, and Kamehameha Highway, serve the high volume of traffic
traversing this area. Of these roadways, the H-1 Freeway carries 70 to 75 percent of the
a.m. and p.m. peak-hour traffic. Hence, when traffic is congested on H-1 through this
location, traffic is affected for miles along the adjacent corridor segments.

To better utilize the existing roadway facilities, both the Hawai‘i Department of
Transportation (HDOT) and the City and County of Honolulu have implemented a
number of roadway management strategies, including the use of contraflow lanes and
high-occupancy vehicle (HOV) lanes. A contraflow lane is a strategy wherein a lane that
typically provides vehicular travel in one direction is reversed during certain times of the
day. Current contraflow lanes operate on the H-1 Freeway, Nimitz Highway, Kapi‘olani
Boulevard, Ward Avenue, Atkinson Drive, and Wai‘alae Avenue during the a.m. peak
period. During the p.m. peak period, contraflow lanes operate on Kapi‘olani Boulevard.

HOV lanes are freeway or surface street lanes designated for exclusive use by buses,
carpools, and vanpools. HDOT operates HOV lanes on several state highways during
certain times of the day. HOV lanes currently operate on the H-1 and H-2 Freeways, the
Moanalua Road, the H-1 Zipper Lane and Shoulder Express Lane, and Nimitz Highway.
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Public Transit System

O‘ahu Transit Services, Inc. (OTS) operates the public transit system (TheBus) on the
island of O‘ahu under contract to the City and County of Honolulu. TheBus system
serves more than 80 percent of the developed areas of the island and carries
approximately 73 million passengers per year and experiences about 236,600 boardings
on an average weekday. Annual transit passenger miles per-capita is higher in Honolulu
than in all other major U.S. cities without a fixed guideway transit system.

Parking

Downtown Honolulu parking rates are high; however, many employers subsidize parking
for their employees. Daily parking rates are the third-highest in the United States behind
New York and Boston, while monthly parking rates are in the top 15 (Colliers, 2005).
Downtown parking availability is considered limited, and garages have an average
waiting list of three months for monthly parking. Parking availability also is limited in
Waikiki and near UH Manoa.

Performance of the Existing Transportation System
Traffic Volumes

The highest daily traffic volumes occur near Downtown Honolulu. More than 398,000
vehicles cross Nu*uanu Stream daily on a total of nine roadways. During the a.m. and
p.m. peak hours, more than 26,000 vehicles cross Nu‘uanu Stream each hour.

At the facility level, the Interstate Freeway system carries a considerable amount of the
i1sland’s traffic, with the H-1 being the most heavily traveled freeway on O‘ahu. At the
Kalauao Stream screenline in Pearl City, approximately 20,000 and 17,000 vehicles
currently travel on H-1 (both directions combined) during the a.m. and p.m. peak hours,
respectively. Approximately 245,000 vehicles travel through this section of H-1 daily.

Traffic Operating Conditions

The operating conditions of a roadway can be represented by a variety of measures,
including the volume-to-capacity (V/C) ratio, operating speeds, and the density of traffic
on the facility. These measures can be used to determine level-of-service (LOS). A
roadway’s V/C ratio compares the volume of traffic traveling on the roadway to the
physical capacity of the roadway. Speeds are typically a reflection of the amount of
congestion on a roadway or its geometric design characteristics. Traffic density is
measured in terms of vehicles per mile per lane and is a function of both volumes and
speeds. 1.OS is a grading scale from A through F for roadway operation; LOS A
represents the best condition and L.OS F represents more vehicles attempting to use a
roadway than the capacity 1s able to accommodate.
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changed their time of travel, resulting in extended peak traffic conditions. Weekday a.m.
and p.m. peak traffic conditions generally last three to four hours each. Weekend traffic
during the mid-day also resembles weekday peak-period conditions.

Recent traffic counts for the corridor indicate that existing travel conditions are congested
during the a.m. peak hour for Koko Head-bound traffic crossing the Kalauao Stream in
Pear] City (V/C ratio of 1.06 {LOS F}) and the Kapédlama Canal closer to Downtown
(V/C 1.04 [LOS F]). These conditions are also indicated by estimated travel speeds along
H-1 in the corridor, as shown in Table 1-1. The table indicates that existing speeds
between the Waiawa Interchange and Downtown in the general purpose lanes range from
14 to 20 mph (LOS F) and will generally get worse by the year 2030 despite many
planned roadway improvements.. The only location where speeds in the corridor on H-1
are predicted to increase in 2030 as compared to today is east of the Middle Street merge,
where the addition of a lane is expected to result in an average a.m. peak period speed of
24 mph, which still indicates LOS F at this location.

Table 1-1. Existing and 2030 No Build Alternative A.M. Peak Period Speeds and Level-of-
Service on H-1

2005 2030

Speed | Level-of- | Speed | Level-of-
Location (mph) | Service' | (mph) | Service
Waiawa interchange - Koko Head Bound
General Purpose Traffic 19 F 12 F
HQV Lane Traffic 24 F 14 F
Zipper Lane Traffic 38 F a7 F
Kalauao Stream - Koko Head Bound
General Purpose Traffic 20 F 15 F
HOV Lane Traffic 45 E 24 E
Zipper Lane Traffic 37 F 36 F
East of Middle Street Merge - Koko Head Bound
General Purpose Traffic I 14 } F | 24 ] F
Liliha Street - Koko Head Bound
General Purpose Traffic | 18 | F | 12 | F
East of Ward Avenue - ‘Ewa Bound
General Purpose Traffic I 21 l F l 18 l F
West of University Avenue - ‘Ewa Bound
General Purpose Trafiic | 36 | F | 34 | F

Level-of-Service is calcutated based on vehicle density, a function of traffic volume and speed.

Based on recent traffic counts as well as field observations, the p.m. peak period is also
experiencing a high level of congestion in the corridor. Analysis of operations at
Kalauao Stream and Kapalama Canal show p.m. peak-hour levels-of-service of E for
each; however, H-1 itself is over capacity and operating at LOS F.

Transit Operating Conditions

The public transit system, TheBus, uses the general roadway network described above.
The major factors influencing bus operating conditions are the traffic conditions under
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substantial traffic congestion, high ridership and load factors, and closely spaced bus
stops. Combined, these factors result in declining bus operating speeds over recent years,
which are not competitive with the private automobile. Between 2002 and 20006,
islandwide average bus speeds decreased four percent to 13.4 miles per hour. Because

congestion in the study corridor is greater than in other parts of O‘ahu, the decrease in '
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which the service operates, passenger loading time, and bus-stop spacing. Honolulu has l

the congestion, OTS has lengthened the peak-period scheduled trip lengths by between

nine and 26 percent for several routes operating in the study corridor. Trip lengths for |
these typical routes serving various parts of O‘ahu are shown in Figure 1-6.
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As roadways become more congested, they become more susceptible to substantial
delays caused by incidents such as traffic accidents or heavy rain. As a result, current
transit schedules in the corridor are not reliable. Recent statistics from TheBus indicate
that on a systemwide basis 27 percent of all buses were more than five minutes late.
During the a.m. peak period, express buses were more than five minutes late 38 percent
of the time (OTS, 2006).

Transit speed and reliability with mixed-traffic operations will continue to diminish in the
corridor as the number of transit passengers increases and traffic volumes approach
roadway capacity on more streets.

Potential Transit Markets

A comparison of the location and number of new employment opportunities in relation to
population growth shows that many workers will still be required to travel to the Primary
Urban Center for work (Figure 1-4). Despite the large growth of employment
opportunities in the Kapolei area, population is projected to outpace and exceed the
available employment in the area. Additionally, there will be a bidirectional flow of
traffic throughout the day as more City and County administrative offices move their
daily operations to Kapolei and other employment grows in the area. Both of these
factors point to increased travel on the transportation system between Kapolei and the
Primary Urban Center and represent an important potential future transit market.

Relatively large areas within the corridor are transit-dependent because they contain a
large number of zero-car households relative to other parts of O‘ahu. Persons living in
zero-car households are much more likely to use transit than other residents. These
concentrations of zero-car household areas include much of the Primary Urban Center
(including the Central Business District, Chinatown, Kaka‘ako, Kalihi-Palama, and
Iwilei) and some Waipahu neighborhoods as indicated in Figure 1-5. These areas
represent a robust transit market because they already rely on existing transit and are
likely to use an improved system.

Finally, although the primary market for the transit corridor improvements are for the
residents, the visitor industry and location of visitor attractions within the corridor
combine to create a transit market for visitors traveling within the corridor. O‘ahu hosts
more than 4.4 million visitors annually (DBEDT, 2005). Many of these visitors stay in
the Waikiki area and travel to points of interest outside of Waikiki, including many of the
activity centers in the corridor (Figure 1-2).

History of the Project

During the summer of 2005, the State legislature recognized the need and public support
for a high-capacity transit system on O‘ahu and passed Act 247. Act 247 authorized the
County to levy a general excise tax surcharge to construct and operate a mass transit
project serving O‘ahu. The City Council subsequently adopted Ordinance 05-027 to levy
a tax surcharge to fund public transportation. With secure local funding established for
the first time, the City began the AA process to analyze the {easibility of a high-capacity
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was evaluated and screened to select alternatives that would provide the most
improvement to person-mobility and travel reliability in the study corridor. FTA
published a Notice of Intent to Prepare an AA and an EIS in the Federal Register on
December 7, 2005, and DTS published an EIS Preparation Notice in the State of Hawai'‘i
Environmental Notice on December 8, 2005. The public was asked to comment on the
proposed alternatives, the purpose and need for the project, and the range of issues to be
evaluated at a series of scoping meetings in December 2005.

Goals and Objectives
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study corridor. The project has several objectives related to each of the project goals

(Table 1-2).
Table 1-2. Project Goals and Objectives
Goal Objectives
improve Corridor Reduce corridor travel times
Mobility Improve corridor travel time reliability’

Provide convenient, atiractive, and effective transit service within the corridor

Provide transit corridor travel imes competitive with auto travel times

Connect maior trip attractors/generators within the corridor’

Maximize the number of persons within convenient access range of transit

Provide safe and convenient access to corridor transit stations’

Encourage Patterns | Encourage transit-oriented development in existing and new growth areas

of Smart Growth and 1 Utilize corridor land use policies/opportunities related to economic
Economic development

Development Support economic development of major regional economic centers

| Find Cost-Effective Provide solutions with benefits commensurate with their costs




Chapter 2 Alternatives Considered

Screening and Selection Process

During the fall of 2005 and winter of 2006, the City and County of Honolulu conducted
an alternatives screening that is documented in the Honolulu High-Capacity Transit
Corridor Project Alternatives Screening Memorandum (DTS, 2006b). The alternatives
screening was approached through a top-down analysis completed in five major steps.
The first step was to gather input needed for the analysis. The input included the purpose
and need for the project, past studies and their recommendations, requirements of the
FTA process, adopted community and area plans, and a visual assessment of the entire
corridor as it currently exists. The second step used the information gathered to identify a
comprehensive list of potential alternatives. The third step included developing screening
criteria and undertaking the initial screening of all potential alternatives to identify those
that address the needs of the corridor and do not have any “fatal flaws.” Those surviving
alternatives were then presented to the public and interested public agencies and officials
for comment through a scoping process in the fourth step. Finally, input from the
scoping process was collected and analyzed, and refinements were made to the
alternatives. Once the evaluations were completed, the modal, technology, and alignment
options were matched to create the alternatives that are carried forward into this AA.

Alternatives Considered

Multiple sources were accessed for input to determine the initial options screened. The
goal was to screen as broad a range of feasible alternatives as possible to ensure that the
best solutions for the corridor would be considered. A long list of alternatives was
developed based on these previous studies, a field review of the study corridor, an
analysis of current population and employment data for the corridor, and a literature
review of modal technologies.

The alternatives considered during screening included a No Build Alternative, a
Transportation System Management Alternative, and a number of “build” alternatives.
Transit technologies that were examined included conventional bus, guided bus, light rail

transit, personal rapid transit, people mover, monorail, magnetic levitation, rapid rail,







projects are those programmed in the 2030 O ‘ahu Regional Transportation Plan prepared
hv. OMPO. The committed highway elements of the No Build Alternative are alsq
included in the build altematives.
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l accommodate the anticipated growth in population, while allowing service frequencies to
remain the same as today. Bus fleet requirements are listed in Table 2-1.
' Table 2-1. Transit Vehicle Requirements
Bus Fixed Guideway

Alternative Peak | Fleet Peak |  Fleet

' 2005 Existing Conditions
Existing Conditions | 400 [ 825 1 0 [ 0
Alternative 1: 2030 No Build

. No Build Alternative | 511 | 614 | 0 { 0
Alternative 2: 2030 Transporiation System Management
TSM Alternative | 638 | 765 | 0 | 0
Aiternative 3: 2030 Managed Lane

l Two-Direction Option 705 846 0 0
Reversible Option 755 906 0 0
Alternative 4: 2030 Fixed Guideway

l Kalaeloa - Salt Lake - North King - 441 529 79 90
Hotel




and operational variations of the Managed Lane Alternative are evaluated: a Two-
direction Option (one lane in each direction) and a two-lane Reversible Option. For both
options, access to the facility in West O*ahu would be via ramps from the H-1 and H-2
Freeways just prior to the Waiawa Interchange. Both options would require modification
to the Nimitz Flyover project’s design and would terminate with ramps tying into Nimitz
Highway at Pacific Street. The H-1 zipper lane would be maintained in the Two-
direction Option but discontinued in the Reversible Option.

An intermediate bus access point would be provided in the vicinity of Aloha Stadium.
Bus service using the managed lane facility would be restructured and enhanced,
providing additional service between Kapolei and other points ‘Ewa of the Primary
Urban Center, and Downtown Honolulu and UH Manoa.

Characteristics of the Managed L.ane Alternative

The Two-direction Option would serve express buses operating in both directions during
the entire day. The Reversible Option would serve peak-direction bus service, while
reverse-direction service would use H-1. Twenty-nine bus routes, with approximately 93
buses per hour, would use the managed lane facility during peak hours for either option.
One limited-stop route and one local route would continually operate in the managed
lane. A total of 27 peak-period express routes would operate in the peak direction using
the managed lane facility. Of these, three are new express routes serving developing
areas and nine are new routes developed for exclusive use of the managed lane. The nine
new managed lane express bus system routes originate from Kalaeloa, Kapolei, or

(‘ahu and terminate at the Alana‘l Transit Center. Wailkdki, or UH Manoa. Other










' Alternative 4: Fixed Guideway Alternative
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Boulevard to Nimitz Highway/Halekauwila Street/Kapi‘olani Boulevard.

Table 2-2. Fixed Guideway Alternative Analysis Sections and Aligcnments

Number of
Section Alignments Being Considered Stations
. Kapolei to Fort Kamckila Boulevard/Farrington Highway 5
Weaver Road Kapolei Parkway/North-South Road 6
Saratoga Avenue/North-South Road 9
Geiger Road/Fort Weaver Road 7
:; ;?Or?t‘;/\fgtaa\;;rioad Farrington Highway/Kamehameha Highway 5

itl. Aloha Stadium o | Salt Lake Boulevard

Middle Street Mauka of the Airport Viaduct

Makai of the Alrport Viaduct

Aolele Street

IV. Middie Street to North King Street

hwilei Dillingham Boulevard

V. lwilei to UH Mé&noa | Beretania Street/South King Street

Hotel Street/Kawaiaha'o Street/Kapi'olani Boulevard
King Street/\Waimanu Street/Kapi'olani Boulevard

Nimitz Highway/Queen Street/Kapi‘olani Boulevard

Nimiz Highway/Halekauwila Street/
Kapi‘olani Boulevard

Waikiki Branch

-
—

W] o |©O[~

Characteristics of the Fixed Guideway Alternative

The fixed guideway system is planned to operate between 4 a.m. and midnight, with a
train arriving in each direction at each station between every three and six minutes (Table
2-3). The system is planned to operate with a unified fare structure with TheBus, with
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Figure 2-4, Fixed Guideway Alternative Section 11
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Table 2-3. Fixed Guideway Alternative Operating Assumptions

Time of Day’ System Headway®
damtobam. 6 minutes

Bam to%am 3 minutes

9am. to3pm, 6 minutes

3pm tobpm. 3 minutes

8pm to8pm 6 minutes
8p.m.tof2am. 10 minutes

System is ciosed from {2 a.m. to 4 a.m.
“With Waikii Branch, branch-line headway to Walkiki and UH Manoa would be twice that of the main line.

A vehicle loading standard of one standee per 2.7 square feet of floor space has been
used. The system is planned to operate with multicar or articulated trains approximately
175 to 200 feet in length, with each train able to carry a minimum of 300 passengers.
This would provide a peak capacity of at least 6,000 passengers per hour per direction.
The number of vehicles required to provide this service is listed in Table 2-1, assuming
two vehicles per train. With the exception of the Hotel Street alignment, the system
would be expandable to longer trains of up to 300 feet in the future to increase capacity
by 50 percent. Also, the system could be operated with shorter headways to increase

peak capacity.

Optimum Fixed Guideway Alignment

Each of the Fixed Guideway alignment options discussed above is evaluated in the
following chapters of this report in relation to transportation benefits, environmental and
social consequences, and costs. The findings within each of these topics are synthesized
at the beginning of Chapter 6 (Comparison of Alternatives) to determine the optimal
combination of alignments. The comparison results in an optimal alignment of Saratoga
Avenue/North-South Road to Farrington Highway/Kamehameha Highway to Aolele
Street to Dillingham Boulevard to Nimitz Highway/Halekauwila Street/Kapi‘olani
Boulevard, which is the Kalaeloa - Airport - Dillingham - Halekauwila combination
Figure 2-8.

Twenty-mile Alignment

To provide an alternative with lower cost than the Full-corridor Alignments, a 20-mile
Alignment was identified for evaluation. The 20-mile Alignment provides a substantial
benefit to users with a lower capital cost.

Several portions of the corridor could be selected within the range of sections and
alignments considered for the Fixed Guideway Alternative; however, the optimum
shortened alignment should be able to provide substantial benefit to transit users
independent of the remainder of the system under long-range consideration. As indicated
by the financial analysis presented in Chapter 5, there is a substantial level of uncertainty
in development of a fixed guideway system for the entire length of the study corridor
(Kapolei to UH Manoa) with known available funds from tax sources, combined with a
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reasonable projection of Federal funds. With this in mind, the following items were
considered in defining possible shortened alignments from the alignments considered for
the entire length of the study corridor.

¢ The alignment must, at minimum, reach Downtown Honolulu
The alignment should serve as much of the study corridor as practical

e The alignment selected in each section should provide the greatest user benefit while
considering the cost of the alignment.

The 20-mile Alignment evaluated in Chapter 6 (Comparison of Alternatives) could be
constructed and operated within the funding assumptions that are established in Chapter
5. When the additional future funding sources become more certain over the course of -
project development, the 20-mile Alignment could be modified to accommodate the
changed condition. The 20-mile Alignment includes the portion of the Optimum Fixed
Guideway Alignment discussed above that would begin makai of UH West O‘ahu and
continue to Ala Moana Center. In its entirety, the 20-mile Alignment would begin at one
station Wai‘anae of UH West O‘ahu near Kapolei Parkway and North-South Road. The
alignment would include a design variation to serve UH West O*ahu and cross D.R.
Horton land to Farrington Highway then continue Koko Head following Kamehameha
Highway to Aolele Street and Dillingham Boulevard, and then continue elevated
following Nimitz Highway and Halekauwila Street to Ala Moana Center (Figure 2-9).

Costs of the Alternatives

The costs for each alternative are detailed in Chapter 5. They are summarized in this
section to provide a comparison among the alternatives. '

Capital Costs

Capital costs for the No Build and TSM Alternatives would be $660 and $836 million,
respectively, which accounts for bus replacement and system expansion. Total capital
costs for the Managed Lane Alternative would range between $3.6 and $4.7 billion, of
which $2.6 to $3.8 billion would be for construction of the managed lanes. Capital costs
for the Fixed Guideway Alternative, including bus system costs, would range between
$5.2 and $6.1 billion for the Full-corridor Alignments, of which $4.6 to $5.5 billion
would be for the fixed guideway system. The costs would be $4.2 billion for the 20-mile
Alignment, of which $3.6 billion would be for the fixed guideway system.

Operating and Maintenance Costs

Operating costs in 2030 for the No Build Alternative, in 2006 dollars, would be
approximately $192 million. Operating costs for the TSM Alternative would be
approximately $42 million greater than for the No Build Alternative. Transit operating
costs for the Managed Lane Alternative would range between approximately $251 and
$261 million as a result of additional buses that would be put in service under that
alternative. These costs do not include the cost of maintaining the managed lane facility.
The total operating costs for the Fixed Guideway Alternative, including the bus and fixed
guideway, would range between approximately $248 and $256 million.
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Schedule

Projects developed through the FTA New Starts process progress through many stages
from system planning to operation of the project. The Honolulu High-Capacity Transit
Corridor Project is currently in the Alternatives Analysis phase, which includes defining
and evaluating specific alternatives to address the purpose of and needs for the project
discussed in Chapter 1. The anticipated project development schedule for completion of
the 20-mile Alignment is shown in Figure 2-10.

Scoping I ‘ \ : R |
Alternatives Analysis -‘ i ' |
Select Locally Preferred ‘ ‘
Alternative
|

NEPA and Chapter 343
Environmental Review

Preliminary Engineering - ‘ ‘ | | ‘

Final Design |

] 1 ‘ < i ] ‘>

| | | | ]

Opening of Firs{ Phase ‘ ' ‘ ‘ 1
I i i H

2005 20068 2007 2008 2009 2040 2011 2012 2013 2014 2015 2016 2017 2018

Figure 2-10. Project Schedule
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This chapter discusses, for each of the alternatives, the 2030 transportation system
conditions; the service characteristics; performance; and transportatien impacts. The

chapter first presents the proje iected future travel demand patterns m comparason Wlth
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Table 3-1. Year 2030 Daily Compared to Existing Daily T, rips by Transportation Analysis Area, All Modes

2005 Daily Trips, All Purposes 2030 Daily Trips, All Purposes
QOrigin Destination Origin Destination
Change
. , % of % of % of  from % of  Change

Transportation Analysis Area Trips'  Total | Trips'  Total Trips'  Total 2005 Trips'  Total from 2005
1 Downtown 97,000 38 224000 83 138,000 40 41,000 255000 7.4 31,000
2% Kaka‘ako 60,000 22 125,000 46 142,000 4.1 82,000 166,000 4.8 41,000
3*  Punchbowl-Sheridan-Date 156,000 5.8 184,000 6.8 200000 58 44 000 229000 87 45 000
4*  Waikiki 87,000 32 143,000 5.3 100,000 29 13,000 160,000 4.7 17,000
H* Kahala-Palolp 167,000 6.2 146,000 54 182,000 5.3 15,000 172,000 5.0 26,000
6*  Pauoca-Kalihi 158000 59 113,000 4.2 171,000 5.0 13,000 136,000 4.0 23,000
7™ lwilei-Mapunapuna-Airport 108,000 40 195000 7.2 126,000 3.7 18,000 216,000 8.3 21,000
8"  Hickam-Pear! Harbor 65000 24 155000 57 69,000 2.0 4,000 168,000 4.9 13,000
9*  Moanalua-Halawa 168,000 6.2 211000 7.8 173,000 5.0 5,000 231,000 8.7 20,000
10*  ‘Aiea-Pearl City 237000 88 180,000 &7 257000 7.5 20,000 232,000 8.7 52,000
11" Honouliuli-*Ewa Beach 119,000 4.4 57,000 2.1 236,000 689 117,000 106,000 31 49 000
12*  Kapolei-Ko ‘Olina-Kalaeloa 50,000 1.0 72000 27 210,000 6.1 160,000 252000 7.3 180,000
13*  Makakilo-Makaiwa 35000 1.3 11,000 04 60,000 18 25,000 18,000 0.6 8,000
14*  Waipahu-Waikele-Kunia 143,000 53 110,000 41 174,000 5.0 28,000 156,000 45 46,000
15*  Waiawa-Koa Ridge 36,000 1.3 27600 10 113,000 33 77,000 71,000 2.1 44,000
16 Miliani-Melemanu-Kipapa 150,000 58 88,000 3.3 162,000 4.7 12,000 140,000 3.2 22,000

Wahiawa-Whitmore-
17  Schofield 95000 35 100,000 37 100,000 29 5,000 114,000 3.3 14,000
18  East Honolulu 131,000 4.9 60,000 2.2 139,000 4.0 8,000 67,000 2.0 7,000
18  Kane'ohe-Kahalu'u-Kualoa - 145,000 54 91,000 3.4 150,000 44 5,000 101,000 29 10,000
20 Kailua-Mokapu-Waimanalo 165,000 6.1 134,000 5.0 169,000 4.9 4,000 146,000 4.3 12,000
21  Ko'olauloa 36,000 1.3 37000 14 43,000 1.3 7,000 45000 1.3 8,000
22  North Shore 48000 18 31,000 11 55,000 186 6,000 35,000 1.0 4,000
23 Waianae Coast 98,000 38 66,000 24 118,000 3.4 20,000 83,000 24 17,000
24* Manoa-Tantalus 117,000 4.3 66,000 24 129,000 38 12,000 83,000 24 17,000
25*  University 23,000 09 73,000 2.7 25000 0.7 2,000 - 82,000 2.4 9,000

Total® 2,698,000 100 2,698,000 100 3,436,100 100  738,100( 3,438,100 100 738,100

“Transportation Analysis Area is within the Study Corridor.
‘Values include resident trips only.
*aiues may not add exactly 1o the total because of rounding.

Alternatives dnalysis Report

Page 3-2 . : ’
Honolulu High-Capacity Transit Corridor Project



Table 3-2. Year 2030 Compared to Existing Peak-Period Work Trips by Transportation Analysis Area, All Modes

2005 Peak-Period Home-Based Work Trips 2030 Peak-Period Home-Based Work Trips
Origin Destination Origin Destination
Change Change
. . % of % of from % of from

Transportation Analysis Area Trips'  Total | Trips' %ofTotal| Trips' Total 2005 Trips'  Total 2005
1" Downtown 10,000 1.9 69,000 13.2 17,000 2.7 7,000 76,000 120 7,000
2*  Kaka'ako 6,000 1.1 28,000 H4 24000 38 18,000 34,000 5.3 6,000
3" Punchbowl-Sheridan-Date 28000 54 38,000 7.3 35000 55 7,000 45000 7.1 7,000
4% Waikiki 16,000 31 47,000 8.0 17,000 2.7 1,000 51,000 8.1 4,000
5*  Kahala-Palolo 34000 65 19,000 36 34000 54 0 22,000 35 3,000
6*  Pauoa-Kalihi 34,000 6.5 17,000 3.3 35000 55 1,000 19,000 3.0 2,000
™ lwilei-Mapunapuna-Airport 13,000 25 38,000 7.3 15,000 24 2,000 42,000 6.7 4,000
8"  Hickam-Pearl Harbor 5000 1.0 39,000 7.5 5000 0.8 0 42 000 87 3,000
9*  Moanalua-Halawa 292,000 55 43,000 8.2 27,000 4.3 -2,000 45000 7.1 2,000
10*  ‘Aiea-Pear! City 48,000 9.2 23,000 4.4 47000 74 -1,000 30,000 47 7,000
11*  Honouliwli-'Ewa Beach 28000 54 7,000 1.3 52,000 82 24,000 14,000 2.1 7,000
12*  Kapolei-Ko ‘Olina-Kalaeloa 8000 1.5 16,000 3.1 34,000 54 26,000 48000 7.7 32,000
13* Makakilo-Makaiwa 8000 17 1,000 0.2 14,000 2.2 5,000 3,000 05 2,000
14*  Waipahu-Waikele-Kunia 28,000 5.4 13,000 2.5 31,000 49 3,000 21,000 3.3 8,000
15*  Waiawa-Koa Ridge 8,000 1.5 6,000 1.1 24000 38 16,000 13,000 21 7.000
16 Militani-Melemanu-Kipapa 33,000 63 11,000 2.1 33,000 52 0 14,000 2.2 3,000
17 Wahiawa-Whitmore-Schofield 18,000 34 24,000 4.6 17,000 28 -1,000 26,000 4.0 2,000
18 EastHonolulu 32,000 61 7,000 1.3 32,000 5.0 0 7.000 1.4 0
18 Kane'ohe-Kahalu'u-Kualoa 32,000 841 12,000 2.3 32,000 5.0 0 13,000 2.0 1,000
20 Kailua-Mokapu-Waimanalo 34,000 6.5 25,000 4.8 33,000 5.1 -1,800 26,000 4.1 1,000
21 Ko'olauloa 7,000 1.3 6,000 1.1 8000 1.2 1,000 8,000 1.0 0
22  North Shore 11,000 21 4,000 0.8 11,000 1.8 0 4000 07 0
23 Wai‘anae Coast 21,000 4.0 8000 1.5 24,000 3.8 3,000 9,000 1.4 1,000
24* Manoa-Tantalus 20,000 55 7.000 1.3 30,000 4.8 1,000 9,000 15 2,000
25*  University 2000 04 13,000 2.5 2000 0.3 0 14,000 2.2 1,000

Total’ 523,000 100 523,000 100 632,200 100 109,200 632,200 100 108,200

* Transportation Analysis Area is within the Study Corridor.
Walues include resident trips only.
Aalues may not add exactly to the total because of rounding.
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The home-based work data illustrate patterns similar to daily trips and provides additional
evidence of increasing employment opportunities outside the Primary Urban Center with
a shift to the Leeward areas. Honouliuli-"Ewa Beach and Kapolei-Ko ‘Olina-Kalaeloa
are projected to post the largest increases in origin trips, and Kapolei-Ko ‘Olina-Kalaeloa
the largest increase in destination trips. The Downtown area remains the single highest
destinatign for peak-period home-based work tpios-

Systemwide Travel by Mode

Figure 3-1 compares the alternatives estimated average weekday trips by mode to the No
Build Alternative for year 2030. Table 3-4 shows the estimated transit mode share of
home-based work trips. These trips are typically more representative of peak travel
periods. The following sub-sections discuss the results for each alternative. Figure 3-1
compares the changes from the No Build Alternative in daily transit trips and private
vehicle trips for the TSM, Managed Lane, and Fixed Guideway Alternatives.

Table 3-3. Total Daily Person Trips by Mode

Transit Bicycle/Walk Total
Trips Vehicle Trip Trips Trips'

Alternative
2005 Existing Conditions
Existing Conditions

178,400 2,370,000 450,100 2,998,500

5.9% 79.0% 15.0% 100%

% Mode Share
Alternative 1: 2030 No Build _
No Build Alternative 232,100 3,022,100 547,300 3,801,500

% Mode Share 6.1% 79.5% 14.4% 100%
Alternative 2: 2030 Transportation System Management

TSM Alternative 243,100 3,011,900 546 600 3,801,600
% Mode Share 6.4% 79.2% 14.4% 100%
A Ho - 4 Jat) Nianageao
Two-direction Option 247,000 3,008,200 546 500 3,801,700
. % Mode Share 6.5% 79.1% 14.4% 100%
Reversibie Option 244 400 3,010,700 546,700 3,801,800

% Mode Share 6.4% 79.2% 14.4%

Alternative 4: 2030 Fixed Guideway

100%

Kalaeloa - Salt Lake - North King - 293,800 2,962,100 546,300 3,802,000
Hotel

% Mode Share 7.7% 77.9% 14.4% 100%
Kamokila - Airport - Dillingham - King 287,800 2,868,700 546 500 3,803,000
with a Waikikl Branch

% Mode Share 7.6% 781% 14.4% 100%
Kalaeloa - Airport - Dilingham - 294 100 2,962,500 546,000 3,802,600
Halekauwiia

% Mode Share 7.7% 77.9% 14.4% 100%
20-mile Alignment East Kapolei to Ala 281,900 2,974,100 546,200 3,802,200
Moana Center

% Mode Share 7.4% 78.2% 14.4% 100%

‘Includes resident transi trips, visitor fransit, resident vehicie, and non-motorized trips.
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Alternative 1: No Build

As compared to year 2003, total systemwide daily person trips are projected to increase
by about 27 percent for the No Build Alternative in 2030, keeping pace with the projected
growth in population between 2005 and 2030. Transit mode share for total daily trips as
well as home-based work trips (Table 3-4) is expected to increase slightly over the
current mode share. The enhancement of the HOV and zipper-lane systems provides
some additional benefits, and hence, attractiveness, to the transit mode.

Alternative 2: Transportation System Management (TSM)

As shown in Table 3-3 and Table 3-4, the TSM Alternative, as a result of 1ts enhanced
bus service, results in a slightly higher transit mode share, at 6.4 percent (daily trips) and
12.1% (home-based work trips), than the No Build Alternative. Private vehicle trips and
non-motorized trips are projected to decrease slightly in comparison to the No Build
Alternative as more people are attracted to transit (Figure 3-1).

Alternative 3: Managed Lane

Both Managed Lane Alternative options, as shown in Table 3-3 and Table 3-4, are
expected to result in a slightly higher transit mode share for daily trips (6.4 to 6.5 percent)
as well as for home-based work trips (12.3 to 12.6 percent) than either the No Build or
TSM Alternatives. The projected increase in transit trips and decrease in private vehicle
trips 1s similar to that of the TSM Alternative (Figure 3-1).

Alternative 4: Fixed Guideway

All of the Fixed Guideway Alternative options are expected to experience significantly
higher systemwide daily transit ridership and mode share in comparison with all of the
other alternatives, as shown in Table 3-3. The three alignment combination options are
expected to result in transit mode shares of 7.6 to 7.7 percent for daily trips and up to
16.2% for home-based work trips (Table 3-4). The Fixed Guideway options also see an
increase in total daily transit trips over the No Build Alternative by 55,700 to 62,000 trips
(Figure 3-1). The vast majority of these trips are drawn away from the highway mode as
automobile travel is expected to decrease by 53,400 to 60,000 trips. Of the three
combination options, the Kalaeloa - Airport - Dillingham - Halekauwila combination is
projected to experience the highest transit ridership with 294,100 trips. The 20-mile
Alignment js expected to result in a transit mode share of 7.4 percent and an increase
over the No Build Alternative of more than 46,000 transit trips (Figure 3-1). The transit
mode share for home-based work trips for the 20-mile Alignment, 15.2 percent, is
comparable with those of the Full-corridor Alignments. Similar to the Full-corridor
Alignments, the bulk of these trips are expected to be drawn from the highway mode as
automobile travel is projected to decrease by 44,600 trips in comparison to the No Build
Alternative, by 33,000 as compared to the TSM Alternative, and by 28,000 to 29,000
trips as compared to the Managed Lane Alternative options.
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Transit

This section presents data for transit performance for each alternative. Characteristics of
transit service, transit ridership, and user benefits have been identified as the major
performance indicators of transit.

Transit Service
Description of Service Plan

S}gmﬁcant charactenstlcs of the proposed bus transit service plan for each of the

nnttqi Todela q-‘—fld“—“m“?lﬁ_\_‘l “7“‘ wﬂ"uﬁuﬂ‘m—

for the proposed plans for each of the alternatives with year 2005 requirements.

Alternative 1: No Build

In anticipation of increased roadway congestion and slower overall bus transit speeds, the
No Build Alternative’s transit component would include an increase in fleet size to allow
service frequencies to remain close to what they are today. 1t would also include new bus
service to serve proposed growth areas (e.g., Kapolei), and restructured “hub-and-spoke”
service 1o serve the regional transit centers.

The No Build Alternative includes a small increase in the number of buses required for
the time period of analysis. The number of additional buses purchased would need to be
adequate to support increasing demand while maintaining the current level of service.
Given this assumption, TheBus fleet would need to be increased by 89 vehicles, from an
existing fleet size of 525 buses to 614 buses in the year 2030 (Table 2-1).

Alternative 2: Transportation System Management (TSM)

Three types of service modifications have been identified for the TSM Alternative to
provide the best mobility without a major capital project to serve the population and
employment growth in the project corridor. The first includes frequency adjustments,
primarily during peak periods to serve work trip demands. Frequency adjustments
involve adding trips to community circulators, limited-stop express routes, and ferry
services.

The second modification is the addition of three peak-period bus express routes to serve
the corridor and Downtown from developing areas such as Royal Kunia, Koa Ridge, and
Waiawa.

The third medification is the restructuring of bus services in Pear} City and ‘ Aiea to focus
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Ka Uka Road/H-2 - 1,000 parking stalls
Aloha Stadium - 1,300 parking stalls.

The park-and-ride facilities would be located to intercept vehicles prior to the major
choke points of the freeway system, such as occurs at the Waiawa Interchange of H-1

with H-2. The location for Central O*ahu residents would be near Ka Uka Boulevard and
H-2. Residents would drive to the park-and-ride facility to access buses for their trip to
town. Buses during the peak travel period would depart approximately every five
minutes.

Wai‘anae Coast and West Kapolei residents would be able to use the Kapolei Parkway
and Hanua Street park-and-ride facility.

Alternative 3: Managed Lane

The bus network would be structured to support access to the managed lane via bus
transfers at park-and-ride locations as well as by the addition of express bus routes using
the Managed Lane viaduct. The two design variations for the Managed Lane Alternative
offer a limited number of access points in order to maintain free-flowing lane operations.
Bus operations for the managed lane facility would be staged from park-and-ride
facilities to serve Central and Leeward O‘ahu residents. As in the TSM Alternative, new
park-and-ride lots would be located at the following sites:

Kapolei Parkway/Hanua Street - 1,200 parking stalls

UH West O*ahu off of North-South Road - 1,700 parking stalls
Ka Uka Road/H-2 - 1,000 parking stalls

Aloha Stadium - 1,300 parking stalls.

The park-and-ride planned at the intermediate access point at Aloha Stadium would be
within the stadium’s parking lot adjacent to the managed lane’s on- and off-ramps. The
lot would be integrated with the managed lane access ramps so transit riders could access
the bus system via this intermediate access point.

The enhanced bus system would include an increase in fleet size (Table 2-1). Based on
the redesigned bus network for the Managed Lane Alternative, it is estimated that 321
new buses beyond the existing fleet would need to be added for the two-direction
Managed Lane facility and 381 new buses would need to be added for the reversible
Managed Lane facility to provide a sufficient fleet to perform operations as planned.
These additional buses would create a fleet size of 846 buses for the two-direction facility
and 906 buses for the reversible facility. In addition, the normal schedule of bus
replacement every 12 years would be executed.

All supporting maintenance facilities and services included in the TSM Alternative are
also included in the Managed Lane Alternative. In addition, the Managed Lane
Alternative includes additional express bus services dedicated to utilize the managed
lane.
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Alternative 4: Fixed Guideway
Multiple alignment options through most sections of the corridor were analyzed for the

Fxxed Gmdeway Alternative. As a result of these analyses, three Fuli comdor Ahgnment
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with one 20-mile Alignment option.

Most of the changes to the transit network for the Fixed Guideway Alternative result
from adjustments to provide access to the fixed guideway stations. The fixed guideway
system allows many of the existing and planned future express long-haul routes to be
shortened or rerouted where the fixed guideway provides improved service. Local buses
and community circulators would provide increased service frequency and would include
stops at nearby fixed guideway stations to provide access to the fixed guideway system.
The reduced requirement for long-haul express buses and the increased frequency of the
local and community circulator buses create a large improvement in the overall
performance of the bus transit network while not requiring a significant number of new
buses for the greatly improved service.

Service from areas outside of the corridor would be modified to provide the most
convenient access to the fixed guideway stations. For example, express buses from the
Wai‘anae area would provide direct access to the fixed guideway stations at Hanua Street
and the Kapolei Transit Center. Express buses from Central O*ahu would provide access
to the Pearl Highlands Station. Express routes that deviate more than five minutes from
the Fixed Guideway alignments would not be revised and would continue to serve their
routes as planned. This would ensure a continuity of express service for those who
cannot take advantage of the fixed guideway.

Community circulator buses would provide service at shorter headways than are currently
operating. This would improve service within communities and provide more
opportunities for people to use transit.

Park and-nde lots proposed to support the Fixed Guideway Ahematwe Optxons are listed
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within the Aloha Stadium parking lot adjacent to the fixed guideway station. For the
Kalaeloa - Salt Lake - North King - Hotel combination, the lot would be located at Salt
Lake Boulevard and Kahuapa®ani Street. The proposed size of the facilities as indicated
in Table 3-5 reflects the expected demand for their use as determined by the travel

demand forecasting model.

Table 3-5. Park-and-Ride Lot Locations and Size for the Fixed Guideway

Alternative Alignment Combinations

The supporting bus system would represent a 12 to 15 percent decrease in required fleet
size as compared to the No Build Alternative, but would be similar to or a slight increase

over the current bus fleet size (Table 2-1). This is in major contrast to both the TSM and
R

ML
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20-mile
Kamokila - Alignment
Kalaeloa - Airport - Kalaeloa - |East Kapolei
Salt Lake - !Dillingham - King|{  Airport - to Ala
Nerth King - | with a Waikikt | Dillingham - Moana
Park-and-Ride Location Hotel Branch Halekauwila Center l
Kapolei Parkway /Hanua 1,200 stalls 1,200 stalls 1,200 stalls n/a
Street
Saratoga Avenue/Renton 1,650 stalis 1,650 stalls 1,650 stalls n/a l
Road/North-South Road
UH West O'ahu at North- 1,700 stalls n/a 2,100 stalls | 1,700 stalls
South Road, south of
Farrington Highway l
UH West O'ahu at Farrington n/a 1,700 stalls nia nia
Highway and Kapolei Golf
Course Road I
Ka Uka Boulevard and H-2 1,000 stalls 1,000 stalls 1,000 stalis | 1,000 stalls
Freeway .
Pearl Highlands 1,500 stalls 1,500 stalis 1,500 stalis | 1,500 stalls
(Kamehameha Highway/Kuala
Street)
Aloha Stadium n/a 1,300 stalls 1,500 stalls | 1,500 stalls
Salt Lake Boulevard/ 1,300 stalls n/a nia nia I
Kahuapa'ani Street

¥}




Table 3-6. A.M. Peak-hour Transit Travel Times by Alternative (in minutes)

Trave! origin and destination
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Walk to Transil 87 | 65 | 68 | 53 | 90 46 18 32 31 70
Drive to Transit” NA TN/ N/A T NJA L 67 | NFA | NJA | NJA | NIA | N/A

Auto Travel Time

Alternative 1: 2030 No Build
Walk to Transit
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{Drive to Transit

Aute Travel Time

Alternative 2: 2030 Transportation System Management

Walk to Transit

Drive to Transit
Alternative 3: 2030 Managed Lane
Two-direction Option

Walk to Transit 87 | 70 1 70 1 52 161 | 40 | 19 | 33 | 35 | 68
IDrive to Transit 74 1 63 | 65 | N/A | B3 § NIA | NJA | NIA | NJA | NIA
Reversible Option

Walk to Transit 89 | 72 | 72 | 56 | 66 | 41 | 20 | 33 | 35 | 69

Drive to Transit

Alternative 4: 2030 Fixed Guideway

Kalaeloa - Salt Lake - North King - Hotel _

Walk to Transit 79 | 51 | 59 1 34 { 55 | 29 | 13 | 28 | 24 | B3
Drive to Transit 63 | 43 | 45 | 32 | 38 | 28 | N/JA | NJA | N/A : N/A
Kamokila - Airport - Dillingham - King with a Waikiki Branch
Walk to Transit 79 | 54 | 72 |1 39 § 59 | 33 | 16 | 21 | 28 | 31
Drive to Transit 63 | 47 | 49 | 36 | 43 1 31 | N/A I N/A | NJA | N/IA
Kalaeloa - Airport - Dillingham - Haiekauwila
Walk to Transit 85 | b5 1 66 | 41 | 61 | 35 | 17 | 40 | 28 | 42
Drive to Transit 70 | 49 | 51 | 39 | 45 | 33 | NJA | N/A | N/A | N/A
20-mile Atignment East Kapolei to Ala Moana Center
Walk to Transit 85 | 85 | 683 | 41 61 | 356 1 17 | 33 | 31 | 42
Drive to Transit 66 | 49 | 50 | 38 | 45 | 33 | NJA | NJA | N/A | NIA
* A drive to transit trip indicates a trip where the transit user drove to a park-and-ride lot to access transit.
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Alternative 1: No Build

As shown in Table 3-6, auto travel times for the No Build Alternative are either the same
or longer than existing conditions between all origins and destinations selected, despite
the fact that the “No Build” Alternative includes $3 billion of roadway improvements that
are included in the ORTP. However, the No Build Alternative also results in longer
travel times for transit trips for many of the selected pairs. Some transit travel times,
such as from Wai‘anae to Downtown and from Mililani Mauka to Downtown, are
projected to improve in the 2030 No Build Alternative. This is because these trips are
able to take advantage of the extended HOV lanes on H-1; the improved operations of the
zipper lane, which is assumed to be limited to three or more occupant vehicles by the
year 2030; and/or the proposed Nimitz Flyover facility, which will give priority to HOVs
and transit vehicles. Additionally, the transit travel time from Mililami Mauka to
Downtown improves because it is assumed that bus service will be extended farther into
the neighborhood, hence shortening walk access time.

Alternative 2: Transportation System Management (TSM)

Transit travel times for the year 2030 TSM Alternative are expected to generally improve
over the No Build Alternative (Table 3-6). In most cases, the savings are due to the
higher frequency of service and the shorter wait times for riders. Some locations
experience larger travel time benefits due to new express routes added for this alternative.
The TSM Alternative also has a number of additional park-and-ride lots, and travel times
would improve for those riders using these lots.

In general, travel time benefits are moderate at best for the TSM Alternative as compared
to the No Build, Table 3-6 shows that even by optimizing the bus system, only a
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Transit Ridership

Table 3-7 and Figure 3-3 present daily transit ridership for year 2005 as well as estimated
transit ridership for each of the year 2030 alternatives, and Table 3-8 shows estimated
a.m. peak two-hour ridership. The ridership numbers are presented in terms of bus or
fixed guideway trips, as well as in terms of total boardings. Note that the number of
transit vehicle boardings is higher than the number of total trips because of transfers.

Table 3-7. Daily Transit Ridership

Fixed Total
Guideway Transit Total Transit
Alternative Trips Trips Boardings

2005 Existing Conditions °

Existing Conditions 178,400 243,100

Alternative 1: No Build

No Buitd Alternative NA 232,100 330,600

% Change from Existing Conditions 30% 36%
TSM Alternative 243,100 354,200

% Change from No Build Alternative 4.7% 71%
Alternative 3: Managed Lane
Two-direction Option 247,000 363,700

% Change from No Build Alternative - 6.4% 10%
Reversible Option NA 244,400 363,700

% Change from No Build Alternative -- 53% 10%
Kalaeloa - Salt Lake - North King - Hotel 128,500 293,600 468,800

% Change from No Build Alternative - 27% 42%
Kamokila - Airport - Dillingham - King with 122,500 287,800 449,300
a Waikiki Branch

% Change from No Build Altemative - 24% 36%
Kalaeloa - Airport - Dillingham - 123,700 294,100 468,300
Halekauwila

% Change from No Build Alternative - 27% 42%
20-mile Alignment East Kapolei to Ala 95,000 281,900 455,300
Moana Center

% Change from No Build Alternative - 21% 38%

Alternative 1: No Build

The No Build Alternative is forecast to have the lowest ridership of any of the
alternatives, as shown in Table 3-7 and Table 3-8. The No Build Alternative is expected
to keep pace with population growth and increase over the 2005 existing conditions by 30
percent. Transit boardings are projected to increase at a slightly higher pace, primarily
reflecting additional transfers in the system (about 4.5% more) that would result from
route restructuring to focus on transit hubs throughout the network. The majority of the
a.m. peak-period transit trips are relatively short and stay within the same community
area they originate in, or else terminate in the adjacent community area. This suggests

Alternatives Analysis Report Page 3-15
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that transit for the No Build Alternative is not conducive to longer trips because of the
slow travel times experienced as a result of the congested roadway network.

300,000

250,000 —-

200,000 ——

150,000 —

100,000 -

Daily Islandwide Transit Trips

50,000 H

2005 Existing 2030 No Build 2030 TSM
Alternative

Lane

The range between the maximum and minimum number of trips for each alternative depends on the option selected.

2030 Managed 2030 Fixed

Guideway

Figure 3-3. Islandwide Daily Transit Trips for All Alternatives

Table 3-8. A.M. Peak Two-hour Transit Ridership

Alternative

Transit
Trips

% Change
from No
Build

2005 Existing Conditions

N/A
Alternative 1: 2030 No Buiid

N/A
Alternative 2: 2030 Transportation System Management
TSM Alternative
Alternative 3: 2030 Managed Lane
Two-direction Option 41,220 8.6%
Reversible Option 40,600 6.9%
A He - - U B pis Z
Kalaeloa - Salt Lake - North King - Hotel 50,730 34%
Kamokila - Airport - Dillingham - King with a Waikikl 49,280 30%
Branch
Kalaeloa - Airport - Dillingham - Halekauwila 50,600 33%
20-mile Alignment East Kapolei to Ala Moana Center 48,110 27%
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large increase in transit trips from all areas to Kapolei - Ko ‘Olina - Kalacloa, which
illustrates that the fixed guideway would support the increase in commute trips within the
corridor destined for West O‘ahu.

The greatest impact of the transit system on the overall transportation network is during
the peak commuter travel periods. It is during this period that attracting more travelers to
transit will pay the largest dividends in terms of increased system mobility. In
comparison to the non-Fixed Guideway alternatives, the Fixed Guideway Alternative
combinations show the largest increase in total a.m. peak-period transit trips over the No
Build Alternative by a significant margin (Table 3-8). The Full-corridor Alignments
show increases ranging from 11,310 to 12,760 transit trips, which are 30 to 34 percent
increases. The 20-mile Alignment option is also expected to attract a significant number
of a.m. peak-period trips (10,140) over the No Build Alternative, representing a 27
percent increase.

Table 3-9 shows projected daily fixed guideway boardings by station for each of the
Fixed Guideway alignment options, as well as the 20-mile Alignment. Stations expected
to experience a relatively high level of boardings include the terminus stations, those
stations with major park-and-ride facilities, and those stations with major bus interface
activity. Of the three full-corridor alignments, all have comparable projected boardings
in the Kapolei, ‘Ewa, Waipahu, Pearl City and *Aiea areas. The Kalaeloa - Airport -
Dillingham - Halekauwila alignment is projected to have higher ridership through the Salt
Lake, Airport and Kalihi areas; while the Kalaeloa - Salt Lake - North King - Hotel
alignment is expected to have the highest ridership through the Downtown and Kaka‘ako
arcas. The latter result is due primarily to the Hotel Street alignment being more central
to many Downtown destinations in comparison to the Nimitz - Halekauwila alignment, as
well as its having more proposed stations through Downtown.

Roadway Traffic
Systemwide Travel Statistics

This section describes the expected future islandwide roadway travel conditions resulting
from each of the study alternatives. Measures assessed include systemwide vehicle miles
traveled (VMT), vehicle hours traveled (VHT), and vehicle hours of delay (VHD).
Results are presented in Table 3-10. The change in systemwide vehicle hours of delay is
also shown graphically in Figure 3-4. VMT and VHT are indicators of how much people
are using their private automobiles for travel. Lower values for these measures indicate a
more efficient and environmentally friendly transportation system. VHD is a measure
that reflects the amount of congestion present in the system. Lower VHD values indicate
less congestion on the transportation network.
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Table 3-9. Year 2030 Fixed Guideway Forecast Daily Boardings'

Combination Alignment 20-mile
Kalaeloa - Salt Kamokila - Airport- | Kalaeloa - Airport | Alignment East
Lake - North | Dillingham - King witha | - Dillingharm - Kapoiei to Ala
Station King - Hotel Waikiki Branch Halekauwila Moana Center
Kapolei Parkway & Hanua Street 6,740 8,670 6,730 N/A®
Kamokila Blvd. & Wiakea Street NIA 4410 N/A N/A
Kapolet Pkwy & Wakea Street 3,530 N/A 3,210 N/A
Saratoga Avenue & VWakea Street 640 N/A 630 N/A
Farrington Hwy at UH West O'ahu N/A 5,660 N/A N/A
Saratoga Avenue & Fort Barrette Road 840 N/A 620 N/A
Kapolei Pkwy & North-South Road 4,510 N/A 5,430 5,860
North-South Road between Kapolei Parkway 1,680 N/A 1,730 N/A
& Farrington Highway
Farrington Hwy & North-South Road 8,390 1,550 5,540 7,650
Farrington Hwy between North-South Road 1,110 3,350 1,750 3,610
& Fort Weaver Road
Farrington Highway & Leok{ Street 4,070 3,460 4,550 4,970
Farrington Hwy & Mokuola Street 2,980 3,610 2,990 2,710
Leeward Community College 1,530 1,380 1,490 1,500
Kamehameha Hwy & Kuala Street 9,600 9,800 9,540 5,200
Kamehameha Highway & Kaonohi Street 7,390 8,610 6,880 6,140
Aloha Stadium N/A 4,340 4,390 4,400
Salt Lake Boulevard & Kahuapa'ani Street 9230 N/A N/A NIA
Sait Lzke Blvd, & Ala Inoi Place 4 540 N/A N/A N/A
Kamehameha Hwy & Radford Drive N/A 5,230 5,800 5,330
Honolulu International Airport NIA 3,710 3,870 3,830
Aotele Street & Lagoon Drive N/A 3,420 3,010 1,980
Middle Street Transit Center N/A 3,360 3,180 3,830
N. King Street & Owen Street 3,530 N/A N/A N/A
N. King Street & Waiakamilo Road 2,580 N/A N/A N/A
N. King Street at Liliha Street 4,750 N/A N/A N/A
Dillingham Blvd. & Mokauea Street N/A 2,980 3,030 2720
Dillingham Bivd. & Kokea Street N/A 2,540 2,340 1,970
Ka'aahi Strest N/A 3,480 4,370 3,390
King Street & Bethel Street N/A 7.350 N/A N/A
King Street & Punchbow! Street N/A 6,330 N/A N/A
Hotel Street & Kekaulike Street 1,000 N/A NIA N/A
Hotel Street & Nu'uanu Avenue 3,270 N/A N/A N/A
Hotel Street & Fort Street Mall 9,150 N/A N/A N/A
Honolulu Hale 2,210 NIA N/A N/A
Nimitz Highway & Kekaulike Street N/A N/A 2,380 1,650
Nimitz Highway & Fort Street Mall N/A NIA 5,800 3,670
Waimanu Street & Cummins Street N/A 3,190 N/A N/A
Kawaiaha'o Street & Cooke Street 4,190 N/A N/A N/A
Halekauwiia Street & South Street N/A N/A 3,870 5,700
Halekauwila Street & Ward Avenue N/A N/A 2,910 2,240
Ala Moana Center 5,140 5,200 9,780 12,990
Kapi'olani Blvd, & McCully Street 11,360 1,110 4 450 N/A
University Avenue & Date Street 3,580 2,460 3010 N/A
University Avenue & S, King Street 4,280 3,240 4,200 NIA
UH Lower Campus 6,930 5,490 6,180 N/A
Waikiki Branch
Convention Center from Kalakaua Avenue N/A 2,630 N/A N/A
KGhié Avenue & Kalaimoku Street N/A 4,220 N/A N/A
Kihio Avenue & Lili‘uckalani Avenue NIA 5,760 N/A N/A
Total Daily Boarding:s’ 128,460 122,540 123,670 94,970
‘Boardings are a count of individual passengers entering a transit vehicle.
2Nja = Not applicable, as this station would not exist for this alternative,
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Table 3-10. Systemwide Daily Travel Statistics by Alternative

Alternative
2005 Existing Conditions

Vehicle Miles

Traveled

Traveled

Vehicle
Hours

Vehicle
Hours of

Dela

Existing Conditions 11,206,000 305,000 57,000

Alternative 1: 2030 No Build
No Build Alternative

13,971,000

395,000

82,000

% Change from No Build Alternative
Alternative 3: 2030 Managed Lane

Two-direction Option

-0.7%

14,002,000

-1.3%

% Change from Existing Conditions 25% 30% 44%
Alternative 2: 2030 Transportation System Management
TSM Alternative 13,874,000 390,000 80,000

384,000

-2.4%

78,500

% Change from No Build Alternative

0.2%

-2.8%

-4.3%

Reversible Option

14,034,000

397,000

82,500

% Change from No Build Alternative 0.5% 0.5% 0.6%
Alternative 4: 2030 Fixed Guideway
Kalaeloa - Sait Lake - North King - Hotel 13,464,000 365,000 65,000

% Change from No Build Afternative -3.6% -7.6% -21%
Kamokila - Airport - Dillingharn - King with a 13,512,000 367,000 85,000
Waikiki Branch

% Change from No Build Alternative -3.3% -7.1% -21%
Kalaeloa - Airport - Dillingham - Halekauwila 13,500,000 367.000 67,000

% Change from No Build Alternative ~3.4% -7.1% -18%
20-mile Alignment East Kapolei to Ala Moana 13,539,000 376,000 73,500
Center

9% Change from No Build Alternative -3.1% -4.8% -11%

Alternative 1: No Build

Table 3-10 shows that all three systemwide travel measures are expected to increase
significantly between 2005 and the 2030 No Build Alternative. However, while VMT
and VHT are expected to increase by an amount approximating expected population
growth between 2005 and 2030 (i.e., 25 percent and 30 percent, respectively), VHD is
projected to increase at a substantially higher rate of nearly 44 percent. This is because
much of the roadway system is currently operating at or over capacity for many hours of
the day, and it only takes a small increase in additional traffic to create a large amount of
additional congestion and delay under these conditions.

Alternative 2: Transportation System Management (TSM)

The TSM Alternative is expected to result in a minimal decrease in the three systemwide
travel measures as compared to the No Build Alternative (Table 3-10), indicating that it
would have only a slight impact islandwide on how much people use their private
automobiles and how much congestion is experienced.
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The 20-mile Alignment option shows similar results as the Full-corridor Alignments,
although to a lesser degree. This option is projected to reduce VMT by 3.1 percent, VHT
by 4.8 percent, and VHD by 11 percent in comparison to the No Build Alternative.

Traffic Volumes and Level-of-Service

This section discusses projected roadway network operations for each of the alternatives
as mndicated by the level of peak-hour traffic volumes and corresponding operational
level-of-service (I.OS) in the study corridor. For the purpose of this discussion, traffic
volumes are grouped together by screenlines (Figure 3-2). Screenlines are imaginary
lines drawn across the road network. LOS is a grading scale from A through F for
roadway operation; LOS A represents the best condition and LOS F represents more
vehicles attempting to use a roadway than the capacity is able to accommodate. Existing
traffic volumes were extracted from historical State files at points where the lines
intersect the road network and totaled for all of the individual facilities that cross each
screenline, Year 2030 volumes were developed through the use of the travel demand
forecasting model.

Table 3-11 shows a.m. and p.m. peak-hour volumes for existing conditions (year 2003)
and all of the year 2030 alternatives for two key screenlines in the study corridor:
Kalauao Stream in Pearl City and the Kapalama Drainage Canal just ‘Ewa of Downtown,
The locations of these two screenlines are shown in Figure 3-2. Table 3-12 and Table
3-13 present estimated LOS for these two screenlines and the individual roadways
comprising them for the a.m. and p.m. peak hours, respectively, in the peak traffic
direction.

Alternative 1: No Build

Both the Kalauao Stream and Kapdlama Canal screenlines experience high volumes and
significant congestion under existing conditions. The existing screenline is estimated at
LLOS F in the a.m. peak hour for Koko Head direction travel across both screenlines, with
the H-1 general purpose lanes operating at LOS F as well (Table 3-12). Screenline
operations are estimated to be LOS E (i.e., at capacity) in the p.m. peak hour in the ‘Ewa-
bound direction (Table 3-13), but LLOS F for general purpose traffic on H-1 itself. These
conditions are expected to worsen considerably under the 2030 No Build Alternative as
peak-hour volumes are projected to increase by 25 to 48 percent at the Kalauao Stream
screenline and by 11 to 21 percent at the Kapdlama Canal, resulting in extreme LOS F
conditions with a V/C ratio of 1.54 at the Kalauao Stream screenline and 1.12 at the
Kapalama Canal (note that this latter screenline is still projected to be at LOS F despite
the addition of a traffic lane in the peak direction as proposed in the ORTP).

Alternative 2: Transportation System Management (TSM)

As shown in Table 3-11, the TSM Alternative results in only a small decrease (zero to
6%) in peak-hour volumes across the two key corridor screenlines as compared to the No
Build Alternative. Consequently, projected peak-hour peak-direction LOS at these two
screenlines is projected to remain at LOS F.
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Table 3-11. Selected Screenline Peak-hour Volumes by Alfernative
Screenline

Kalauao Stream
P.M.

Kapdlama Canal
AN

Existing Conditions (2003}

Alternative AM.

7,640

% Chan

Two-direction Option

‘Ewa Bound 15,340 11,370 14,510
Koko Head Bound 18,870 8,970 15,040 12,660
Total 26,510 24,310 26,410 27,170
‘Ewa Bound 9,580 20270 13,390 16,130
% Change from Existing Conditions 25% 32% 18% 11%
Koko Head Bound 28,020 11,470 18,190 14,540
% Change from Existing Conditions 48% 28% 21% 15%
Total 37,600 31,740 31,580 30,670
% Change from Existing Caonditions 42% 31% 20% 13%
anagement

‘Ewa Bound 9,530 20,090 13,340 16,030
% Change from No Build -1% -1% 0% -3%

Koko Head Bound 27,690 11,400 18,070 14,480
% Change from No Build -1% -1% 6% 0%

Total 37220 31,490 31,410 30,510

e from No Build -1% -1% -4% -2%
Ailternative 3: 2030 Managed Lane =

‘Ewa Bound 10,620 19,890 15,400 16,210

% Change from No Build 11% -2% 18% 2%

Koko Head Bound 28,800 11,230 20,110 14,740

% Change from No Build 3% -2% 5% 1%

Total 39,420 31,120 35,510 30,9850

% Change from No Buiid 5% -2% 9% 0%
Reversible Option

‘Fwa Bound 10,570 19,860 15,520 16,190

% Change from No Build 10% -2% 16% 2%

Koko Head Bound 28,730 12,260 20,540 14,180

% Change from No Build 3% 7% 7% 2%

Total 39,300 32,120 36,080 30,380

% Change from No Build 5% 1% 11% -2%
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Table 3-11. Selected Screenline Peak-hour Volumes by Alternative (continued)

Screenline
Kalauao Stream Kapalama Canal
Alternative AM. P.M. A.M.
Alternative 4: 2030 Fixed Guideway -
Kaiaeloa - Salt Lake - North King - Hotel
‘Ewa Bound 8,090 18,830 13,040 15,320
% Change from No Build -5% 7% -3% 7%
Koka Head Bound 25,810 10,970 16,860 14,080
% Change from No Build -8% -4% -12% -3%
Total 34,900 29,900 29,800 29,400
% Change from No Build 7% 6% -8% -5%
Kamokila - Airport - Dillingham - King with a Waikiki Branch
‘Ewa Bound 9,100 18,970 12,980 158,390
% Change from No Build -5% -6% -3% -7%
Koko Head Bound 25,950 11,000 17,000 14,110
% Change from No Build 7% -4% -11% ~-3%
Total 35,050 29,970 29,980 29,500
% Change from No Build -7% 6% -8% 5%
Kalaeloa - Airport - Ditlingham - Halekauwila
‘Ewa Bound 9,080 18,960 12,980 15,500
% Change from No Build -5% 8% -3% -6%
Koko Head Bound 25,830 10,990 47,000 14,040
% Change from No Build -7% -4% -11% -3%
Total 35,020 29,950 29,980 29,540
% Change from No Build 7% 6% -8% -5%
20-mite Alignment East Kapolei to Ala Moana Center
‘Ewa Bound 9,100 19,090 12,960 15,280
% Change from No Build -5% -65% -3% -7%
Koko Head Bound 26,100 11,000 17,070 14,170
% Change from No Build 7% -4% -11% -3%
Total 35,200 30,090 30,030 29,450
% Change from No Build -6% -5% -8% -5%
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Table 3-12. A.M. Peak-hour Screenline Yelumes and Level of Service (LOS)

I Kareokila - Airport «

2039 Managed Lane Alternative 2036 Fixed Guideway Alternative
Halacloa - Salt Lake - North 3  Dillingham - King with a Kalaeloa - Alrport - 20-mile Alignment East
Existing Conditions {2063) 2030 | 2030 No Bulié Alternative 2030 T5M Alternative Two-direction Option Reversible Option King) - Hotel Walkiki Branch Ditlingham - Hatekauwila {Kapolei to Ala Moana Center)
Facifity {Observed! Volume/ Facifity Forecast| Volumel Forecast | Volumef Forecast | Volume! Forecast] Volumef Forecast| Volume! | Level |Forecant| Volne! Forecaat Forecast Volume!
Capacity| Volume {Capacityll evet of| Capacity | volume |Capacity] Level of | Volume [Capacity] Level of | Volime | Capacity|Level of| Volume | Capacity |Levetof| Volume | Capacity | of | Volume |Capacity| Level of } Volume Volume Gapacity Level of]
SCREENUINE ! FACILITY Wph) | fegh} | Ratic iService] {vph) fatio ]Service | (vph) | Ratio |Service | ivphy | Ratio {Service| ivph) Ratio  |Service | fvpt) | Ratio Service] {vph) | Ratlo |Service Ratio  {Service

#alauac Stream Koko Head bound

1 Py 9500 | 10860 | 195 F 6500 § 18048 | 180 F 17897 | 188 F 1837 1 183 F 18,419 164 F TR i F Itdu] 1m F 17188 1 181 Folr200 ] 181

I JH-1 Py (HOVY 1400 | 084 n 1900 1 301 | 189 7 2859 | 156 F 2882 1 152 F 2768 148 F 2756 145 F 270 1 e 3 2898 | 153 F 2740 | 144
H-1 £ 1 Zipperl! £700 k1 ; i 24 3 368 | 126 1877 | 088 NA NA 1 112 F 454 1113 F 1 . 241 .

wy {Zipo - 7 ) o] o0 4 128 1 _2)9___(_ F L} 2 NA__zg_ ‘25P 3 2147 | 143 F 22 118
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Alternative 3: Managed Lane

The two Managed Lane Alternative options are expected to increase the volume of peak-
hour vehicles across the two key corridor screenlines in the a.m. peak hour and have a
minimal impact in reducing the volume in the p.m. peak hour (Table 3-11) as compared
to the No Build Alternative. As such, the peak-hour peak-direction LOS for the two
screenlines is projected to remain at LOS F under this alternative for general purpose
traffic except at the Kapalama Canal screenline in the p.m. peak hour which is projected
to improve to LOS E. The managed lanes themselves are projected to be operating at
levels of service ranging from LOS B to LOS D in the a.m. peak hour, and LOS A during
the p.m. peak hour. The Two-direction Option is projected to result in a large decrease in
both the a.m. and p.m. peak hour HOV volumes in the Zipper Lane due to a shift of this
traffic to the managed lane. Both managed lane options are expected to result in lower
volumes in the median HOV lane in the p.m. peak hour as compared to the No Build
Alternative; hence improving HOV lane operations.

Alternative 4: Fixed Guideway

Table 3-11 shows that all of the Fixed Guideway Alternative options, including the 20-
mile Alighment, are expected to reduce the number of vehicles crossing these two key
screentines in the peak hours by anywhere from 3 to 12 percent as compared to the No
Build Alternative. While this amount of volume decrease is significant and would reduce
the V/C ratios and hence the degree of congestion, due to the very high volumes
anticipated for the corridor this reduction would not result in an improvement in the
overall LOS in the a.m. peak hour. However, in the p.m. peak hour, LOS is projected to
improve to L.OS E at the Kapalama Canal screenline for three of the four fixed guideway
options.

Measures Taken to Minimize Uncertainties Associated with
Transportation Analysis

Potential risks associated with the transvortation analvsis have been identified anda ,
. e :




Conclusions Regarding Transportation

revision of the model and the resulting forecast methodology have been reviewed and
approved by FTA.

A comprehensive on-board transit survey was undertaken covering the entire TheBus
system to obtain the most up-to-date information regarding how many people are
currently using transit on O‘ahu, who they are, and why they use it. This information is
critical in assessing future transit use on the island.

The population and employment forecasts are official OMPO projections. These
forecasts were reviewed and updated specifically for this project to make certain that the
most recent knowledge regarding development on the island is incorporated into the
model.

After taking these steps, the biggest single risk that could affect the accuracy of the
ridership forecasts is the accuracy of the population and employment projections.
External factors, such as a downturn in the economy, could affect whether the island will
develop as planned.

Table 3-14 summarizes and compares the results for key measures for each of the
alternatives analyzed in this chapter. The results can be summarized as follows.

The only alternative that is expected to significantly affect transit mode share and attract
additional transit riders is the Fixed Guideway Alternative. Of the Fixed Guideway
options, the Kalaeloa - Airport - Dillingham - Halekauwila alignment option is projected
to attract the highest systemwide transit ridership.

O S A T T
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congestion somewhat along the managed lane facility itself, but it creates additional
congestion because of the volume of traffic increase wanting to access it; hence, very
little positive change in systemwide vehicle hours of delay is projected. In addition,
while all other alternatives have a minimal to negligible impact on peak-period traffic
volumes in the corridor (in fact the managed lane options are expected to increase vehicle
peak-hour volumes in the corridor), the Fixed Guideway Alternative is projected to
reduce peak traffic volumes up to 12 percent in some areas. Most importantly, however,
the Fixed Guideway Alternative provides a mobility option that the other alternatives do
not, in that it gives users the opportunity to bypass the congestion that will occur on
roadways throughout the study corridor.
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Table 3-14. Summary of Transportation Effects

Measure

Alternative

Alternative 1: 2030 No Build
No Build Alternative

TSM Alternative

Two-direction Option

Alternative 3: 2330 Managed Lane

Transit Mode Share
Table 3-3 and Table 3-4

Littte change from
existing

Small increase over No
Build

Smalt increase over No

Transit Ridership

Keeps pace with
projected
poputation growth

Small increase
{4.7%} over No
Build

Small increase

Kalaeloa - Sait Lake -

Aiternative 4: 2030 Fixed Guideway

Substantial increase over

Build {6.4%; over No
Build
Reversible Option Smaliincrease over No | Small increase
Build {5.3 %) over No
Build

Substantial
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Ability to Serve Transit
Markets

Primarily attracts/serves shorter
frips and transit-dependent
trips. Does not serve increased
commute to West O'ahu well

Primarily attracts/serves shorter
trips and transit-dependent
trips. Does not serve increased
goramute to West O'ahu well

While serving slightly longer
trips in comparison to No Build
and TSM, both options stif
primarily attract/ serve shorter
trips and transit-dependent
trips.

The Reversible Option does not
serve increased commute to
West C'ahu well

Serves both fong and short

North King - Hotel No Build, especially for  |increase (27%)  |trips. Provides mobility around
work trips over No Build gorridor “pinch points.”
Kamokila - Airport - Substantial increase over | Substantial Accommodates increased
Dillingham - Kingwith a | No Build, especially for | increase (24%)  |commute to West O'ahu
Waikiki Branch work trips over No Build
Kalaeloa - Airport - Substantial increase over | Substantial
Dillingham - Halekauwila | No Build, especially for  |increase (27%)
work trips aver No Build
20-mile Alignment East Substantial increase over | Substantial
Kapolei to Ala Moana No Build, especiafly for | increase (21%)
Center work trips over No Build

Transit Travel Times
Table 3-6

Transit travel times increase
over existing, although HOV
facility improvements
reduce some travel timas to
the Leeward side.

Alternative 2: 2030 TSM

Some improvement in times
over the No Build due to
increased bus frequency.

Selected areas well served
by managed lanes
experience improved times,
other areas stay the same
or experience increased
times.

Peak hour volumes decrease up to 12% in

Transit travel imes befween
most key corridor locations
improve. Travel time
reliability is greatly
improved due to use of
separate right-of-way from
the roadway system.

Roadway impacts
Table 3-10 to Tabte 3-13

Significant increase in peak-hour volumes
over existing (11 to 48%). Key corridor
screenfines at LOS F. 44% increase over
existing VHD.

Negligible change in key screenline peak-
hour volumes. Screenlines at LOS F.
Slight decrease in VHD (2.4%) from No
Build.

Peak-hour corridor volumes increase for
a.m. peak hour as compared to N Build.
Key screenlines at LOS £ or F. Slight
VHD decrease (4.3%) from No Build for
Two-Direction, negligible change for
Reversible, Diversion of HOV traffic to the
managed lanes results in some
improvement in HOV and Zipper Lane
operations.

both peak periods, both directions. While
volume reduction will provide some relief
(particularly for the shoulder peak), peak-
hour peak-direction conditions will stilf be
at LOS E or F for key corridor screeniines.
However, substantial decrease in VHD
{18-21%) from No Build for Full-corridor -
Alignments, significant decrease {9%) for
20-mile Alignment East Kapolei to Ala
Moana Center.
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I Chapter 4 Environmental Consequences
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alignment would cause a substantially greater number of noise impacts than any other
alignment within the study corridor. In Section V, the Hotel Street/'Kawaiaha‘o
Street/Kapi‘olani Boulevard alignment would require more residential property
acquisitions and have a greater potential to disturb cultural practices and burials than any
other alignment.

Table 4-1. Numbers of Parcels Affected (Full or Partial Acquisitions)

Parcels of All Residential Commercial/Office
Types' Parcels Parcels

Alternative

Alternative 1: No Build

No Build Alternative 0o | 0 1 0 |

Alternative 2: Transportation System Management

TSM Alternative None identified

Alternative 3: Managed Lane

Two-Direction Option

Reversible Option

Alternative 4: Fixed Guideway {Full-corridor Alignments by section)

1. Kapotei to Fort Weaver Road

Kamokila Blvd./Farrington Hwy. 22 0 3
Kapolei Pwy./North-South Rd. 19 0 0
Saratoga Ave./North-South Rd. 35 0 0
Geiger Rd./Fort Weaver Rd. 28 0 4
Il. Fort Weaver Road to Aloha Stadium

Farrington Hwy /Kamehameha Hwy. i 14 l > ; 2
ill. Aloha Stadium to Middle Street

Salt Lake Blvd. 24 1 12
Mauka of the Airport Viaduct 33 0 20
Makai of the Airport Viaduct 49 0 37
Aolele St. 15 0 1
V. Middle Street to Iwilei

North King St 37 2 5]
Dillingham Bivd. 39 1 22
V. lwilei to UH Manoa

Beretania St./South King St. 36 3 22
Hotel St /Kawaiaha'o St./Kapi'olani Bivd. 83 11 58
King St./Waimanu St./Kapi'olani Blvd. 36 9 62
Nimitz Hwy./Queen St./Kapi'olani Bivd. 63 8 47
Nimitz Hwy /Halekauwila St./Kapi'olani Bivd. 77 9 51
Waikiki Branch 16 1 10
Total for 20-mile Alignment East Kapolei to 139 7 72
Ala Moana Center

Parcels of all types is greater than the sum of the other columns because # also includes parcels with governmential or utiiity
company ownership that are not currently transportation right-of-way.

Land use effects could be substantial within one-half mile of certain station locations
along the four alignment options being considered for the Fixed Guideway Alternative.
This radius is within walking distance to a station, and the new transit service would
increase mobility and accessibility. These changes would affect land values and increase
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Section IV. Middle Street to lwilei

The North King Street alignment would serve more residents than the Dillingham
alignment; however, it would serve fewer jobs. The Dillingham alignment would require
more parcel acquisitions; however, fewer would be residential parcels (Table 4-1). More
noise impacts would occur with the North King Street alignment. Thirty-three potentially
historic properties are located along the North King Street alignment compared to 12
along Dillingham Boulevard.

Section V. lwilei to UH Manoa

The Beretania Street/South King Street alignment would serve the fewest residents and
jobs. The Hotel Street/Kawaiaha‘o Street/Kapi‘olani Boulevard alignment would require
acquisition of the greatest number of residential parcels of any alignment within the study
corridor (Table 4-1). Noise impacts would be greater along the Waikiki Branch than at
any other alignment in Section V, but would be fewer than with the Salt Lake Boulevard
or North King Street alignments in other sections. Noise impacts also would occur along
the South King Street and Queen Street alignments. A greater number of cultural
practices could be affected and the greatest number of burials compared to any alignment
within the study corridor could be disturbed by the Hotel Street/Kawaiaha‘o
Street/Kapi‘olani Boulevard alignment.

Uncertainties Associated with Environmental Resources

Project risks related to environmental resources may affect costs, schedule, and possibly
alignment or design options. Encountering unanticipated contaminated sites could
require soil or groundwater cleanup that would slow the project schedule and increase the
project cost. Encountering a threatened or endangered species, such as Abutilon
menziesii in Section I of the Fixed Guideway Alternative, would require development and
implementation of a habitat conservation plan, affecting the project schedule. The
Honolulu High-Capacity Transit Corridor Project would attempt to work within or
append to the plan that already has been developed by HDOT.

Any use of parklands or historic resources would require compliance with Section 4(f) of
the U.S. Department of Transportation Act of 1966. This would require engineering
evaluation to determine if avoidance is possible, which could increase the cost of the
alternative or create other environmental impacts.

Encountering burials or archeological resources during construction can cause
construction delays. This risk may be reduced by avoiding cut-and-cover tunneling,
minimizing ground disturbance, and conducting sub-surface investigation of areas where
resources are likely to be encountered.

Visual impacts and noise are issues of frequent concern to the public. While there are no
legal regulations beyond the National Environmental Policy Act pertaining to addressing
these issues, how they are addressed may affect overall public sentiment related to the
project. Design decisions to minimize noise and to match the project to the visual
character of its surroundings can be effective in garnering community support.
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] Chapter 5 Financial Feasibility Analysis

I This chapter compares relative costs among the alternatives and evaluates their financial
feasibility. The details of the financial information will continue to be refined once the

LPA is selected and as it advances through planning and development. Project cost
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All construction and capital costs are expressed in 2006 dollars {dollar value as of fourth-
quarter 2000). Unit costs were developed from HDOT cost data or other historical
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Table 5-2. Capital Cost Estimates of the Fixed Guideway Alternative Alignments

Capital Cost (millions of
Section and Alignment 2006 doliars)'
Cost common fo all alignments 480
1. Kapolei to Fort Weaver Road
Kamokila Boulevard/Farrington Highway 670
Kapolei Parkway/North-South Road 790
Saratoga Avenue/North-South Road 820
Geiger Road/Fort Weaver Road 850
H. Fort Weaver Road to Aloha Stadium
Farrington Highway/Kamehameha Highway | 990
lil. Aloha Stadium fo Middle Street
Salt Lake Boulevard 580
Mauka of the Airport Viaduct 680
Makai of the Airport Viaduct 820
Aolele Street 630
V. Middle Street to lwilei
North King Street 450°
Dillingham Boulevard 400
V. iwilei to UH Manoa
Beretania Street/South King Street 1,340°
Hotel Street/Kawaiaha'o Street/Kapi‘olani Boulevard 1,480°
King Street/Waimanu Street/Kapi'olani Boulevard 1,900
Nimitz Highway/Queen Street /Kapi'olani Boulevard 1,150
Nimitz Highway/Halekauwila Street/Kapi‘olani Boulevard 1,230°
Waikiki Branch 350

! Finance charges are not included.

*Connecting from Salt Lake Boulevard to North King Street would reduce this value to $400 million.
*Connecting from North King Street to Beretania Street would reduce this vaiue to $1.12 billion.
‘Connecting from North King Street {o Hotel Street would reduce this value to $1.45 biflion.
*Connecting from North King Street to Nimitz Highway would increase this value to $1.24 billion.

Operating and Maintenance Costs

Estimation Methods

Detailed bus budgetary and operating data were obtained from O‘ahu Transit Services for
FY 04-05, and the associated unit costs were developed for that year. These costs were
escalated to standardize bus costs in 2006 dotllars.

Unit costs for the fixed guideway operation and maintenance (O&M) cost model were
developed using data from FTA’s National Transit Database by assigning driving
variables to line item object class expenses. Sacramento’s Regional Transit District light
rail system was determined to be representative of the fixed guideway service, and 2003
to 2004 light rail cost data from that system were used to develop fixed guideway unit
costs. The costs were escalated to standardize fixed guideway costs in 2006 dollars and
further adjusted upward to account for higher costs in Honolulu, as compared to the
Sacramento area.

Peak operating fleet sizes were determined from the operating plans for each alternative,
The total fixed guideway fleet size is based on limiting the average annual vehicle
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mileage to 80,000, and is calculated by dividing the annual revenue vehicle miles by this
number.

Transit Operating and Maintenance Cost Estimates by Alternative

Table 5-3 presents estimated year 2030 transit operating and maintenance costs for each
alternative in 2006 dollars. Operating costs in 2030 for the No Build Alternative are
estimated to be approximately $192 million. This compares to current operating costs for
the existing bus system of about $132 million. The increase would result from expansion
of the bus system, including the use of more articulated vehicles, to continue to meet
current service levels with increased demand and roadway congestion.

Table 5-3. Estimated Year 2030 Annual Transit Operating and Maintfenance Costs
(millions 2006 doliars)

Fixed
Bus O&M Guideway Total O&M
Alternative Cost O&M Cost Cost

Alternative 1: No Build

No Build Alternative 199 | - ] 1919

Alternative 2: Transportation System Management

TSM Alternative 2342 | - | 2342

Alternative 3: Managed Lane
Two-Direction Option

Reversible Option

Alternative 4: Fixed Guideway

Kalaeloa - Salt Lake - North King - Hotel 169.3 78.9 248.2
Kamokila - Airport - Dillingham - King with a Waikikl 168.7 769 048 6
Branch

Kalaeloa - Airport - Dillingham - Halekauwila 173.0 83.1 256.1
20-mile Alignment East Kapolei to Ala Moana Center 189.2 61.4 2508

The estimated operating costs for the TSM Alternative would be approximately $42
million greater than for the No Build Alternative, reflecting the higher level of bus
service. Transit operating costs for the Managed Lane Alternative would range between
approximately $251 and $261 million as a result of additional buses that would be put in
service under that alternative,
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Proposed Funding Sources
Sources of Project Capital

Funding sources for capital investments include a State General Excise and Use Tax
(GET) surcharge, City general obligation bonds, and FTA funds. In addition, other
potential sources are discussed in a later section of this chapter.

General Excise and Use Tax Surcharge

A 0.5 percent surcharge on the GET will be levied on transactions generated in the City
and County of Honolulu from January 1, 2007 to December 31, 2022. The State Council
on Revenues” May 2006 forecast of GET revenues from Fiscal Years 2006-2007 to 2012-
2013 was used in conjunction with a baseline historical trend in developing a forecast for
this revenue source. Table 5-4 presents the estimated annual GET surcharge revenues for
three scenarios, net of a 10 percent reduction from the State for tax collection and
administration purposes. The “Trend Forecast” is a statistical projection based on
historical GET collections for O‘ahu. The second scenario, “Council on Revenues 1,” is
based on the Council on Revenues’ GET forecast through June 30, 2013, with a growth
stabilized to historical levels through 2022. The “Council on Revenues 27 scenario is the
Council on Revenues’ GET forecast through June 30, 2013, with sustained growth at the
2007 to 2013 levels through 2022.

The State legislation establishing the GET surcharge limits the expenditure of monies
collected to operating or capital costs of a locally preferred alternative for a mass transit
project. The funds cannot be used to build or repatr public roads or highways, bicycle
paths, or support public transportation systems existing as of July 2005. Accordingly,
under current law, the GET surcharge can be expended on the Fixed Guideway
Alternative but cannot be used for existing transit services for the No Build and TSM
Alternatives or to construct the Managed Lane Alternative.

City General Obligation Bonds

The City issues general obligation bonds to construct bus facilities and to purchase
equipment and rolling stock. General obligation bonds are direct obligations of the City
for which its full faith and credit are pledged. This source can be used by all alternatives,
but expenditures are subject to appropriation by the Honolulu City Council.

FTA Section 5309 New Starts Program (49 U.S.C. Section 5309)

The New Starts program provides funds for construction of new fixed guideway systems
or extensions to existing fixed guideway systems costing at least $250 million. A fixed
guideway refers to any transit facility that uses exclusive or controlled rights-of-way or
rails, entirely or in part.

Eligible purposes for these funds include light rail line, rapid rail (heavy rail), commuter
rail, automated fixed guideway system (such as a "people mover"), a busway/HOV
facility, or an extension of any of these. Also, New Starts projects can involve the
development of transit corridors and markets to support the eventual construction of fixed
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guideway systems, including the construction of park-and-ride lots and the purchase of
land to protect rights-of-way.,

Table 5-4. GET Surcharge Revenues for Three Growth Scenarios 2007-2022

Trend Forecast Council on Revenues 1 Council on Revenues 2
Net Net Net Net Net Net

Calendar | Revenues Revenues | Revenues Revenues | Revenues Revenues

Year | (2006 $ M) (YOE'$M) | (2006 M) (YOESM} | (20065 M) (YOE$ M)
2007 154 162 164 172 164 172
2008 1565 169 170 185 170 185
2009 156 175 175 196 175 196
2010 157 181 178 208 178 206
2011 158 188 181 216 181 216
2012 159 195 185 227 185 227
2013 161 203 187 236 190 240
2014 162 211 189 246 195 253
2015 164 220 191 256 200 267
2016 166 229 183 267 205 283
2017 168 239 195 278 210 299
2018 170 249 198 288 215 316
2019 172 259 200 301 221 333
2020 173 269 202 314 227 352
2021 175 280 204 327 233 372
2022 177 202 2086 340 239 393

TOTAL 2,626 3,520 3,018 4,056 3,185 4.310

"YOE = year of expenditure

Only the Fixed Guideway Alternative would be eligible for New Starts funding. The No
Build and TSM Alternatives would not be eligible because they do not entail construction
of a fixed guideway facility. The Managed LLane Alternative would not be eligible for
New Starts funding because of use by toll-paying single-occupancy vehicles, which are
excluded from the statutory definition of “fixed guideway” (49 USC Section 5302).

Projects become candidates for funding under this program by successfully completing
the appropriate steps in FTA’s major capital investment planning and project
development process. Projects must also meet certain project justification and financial
commitment criteria specified in law and regulation. Funding allocation
recommendations are made by FTA in an annual report to Congress. For this report, a
funding level between $800 million and $1,200 million in YOE dollars was assumed to
be reasonable and plausible.

Sources for System Capital Replacement and Operating and Maintenance (O&M)
Expenses

Establishing that the initial capital expenses of a particular alternative can be funded does
not necessarily imply that the long-term operating and maintenance and capital
replacement expenses also can be funded. The feasibility of sustaining the investment in
an alternative during and after the implementation period was also assessed.
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Honolulu currently receives the following sources of Federal funding for transit:

e Section 5307 Urbanized Area Formula Program

» Section 5309 Capital Investment Grants and Loans - Rail and Fixed Guideway
Modernization Program

o Section 5309 Bn; aind, Bus Facilities Discrefionary Funds,
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Eligible purposes include: acquisition of buses for fleet and service expansion; bus
maintenance and administrative facilities; transfer facilities; bus malls; transportation
centers; intermodal terminals; park-and-ride stations; acquisition of replacement vehicles;
bus rebuilds; bus preventative maintenance; passenger amenities such as passenger
shelters and bus stop signs; accessory and miscellaneous equipment such as mobile radio
units; supervisory vehicles; fareboxes; and computers, shop and garage equipment. The
bus-related elements of all the alternatives are eligible for Bus Capital funds, if so
allocated by Congress.

The discretionary nature of this program makes the level of funding difficult to predict, as
it is subject to Congressional earmarking. Future allocations were forecast using the
City’s historical 10-year growth rate in bus and bus capital funding of 4.8 percent.

Rail and Fixed Guideway Modernization (FGM) Program

A fixed guideway refers to any transit service that uses exclusive or controlied rights-of-
way or rails, entirely or in part. The term includes that portion of motor bus service
operated on exclusive or controlled rights-of-way and HOV lanes.

Eligible purposes include capital projects to modernize or improve fixed guideway
systems (e.g., purchase and rehabilitation of rolling stock, track, line equipment,
structures, signals and communications, power equipment and substations, passenger
stations and terminals, security equipment and systems, maintenance facilities and
equipment, operational support equipment, including computer hardware and software,
system extensions, and preventative maintenance). All alternatives would be eligible for
FGM funds.

FGM funds are apportioned using a formula containing seven tiers, and the City’s
apportionment 1s based on bus service operating on the Fort Street Transit Mall and HOV
lanes. FGM apportionment amounts for 2007 to 2009 reflect FTA’s estimates. For 2010
to 2022, the apportionment amounts are assumed to grow at an annual rate of 2.1%,
consistent with the Congressional Budget Office forecast of the Highway Trust Fund
revenues through 2016, extended through 2022. As with the Section 5307 formula funds,
the implementation of an alternative would lead to an increase in the formula
apportionment amount due to the improved level of service.

Growth in Federal Funding Due to Project Implementation

Each of the four alternatives studied in the AA would have some incremental effect on
the amount of funding that Honolulu receives from these sources. In the case of the
Section 5307 Urbanized Area Formula program and the Section 5309 Fixed Guideway
Modernization program, an expansion of the parameters considered in the calculation of
funding would result in increased assistance for Honolulu, subject to a growing national
auotharization for these oroerams. _In the case of the Section 5309 BusIYiscretinnary

program, added buses or bus-related improvements do not necessarily correspond to
increases in the FTA contribution. Table 5-5 shows the 2007 and 2030 FTA revenue
expectations for each alternative.
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Table 5-5. Expected FTA Revenues by Alternative in 2007 and 2030 (in millions of
ear of expenditure dollars)

Alternaiive
20-mile
Alignment
East
Kapolei to
Managed | Ala Moana ; Full-corridor
Year Source No Build TSM Lane Center Alionments
5307 26 26 26 26 26
FY 5309 FGM 1 1 1 1 i
2007 | 5309 Bus 8 8 8
TOTAL 35 35 35 35 35
5307 58 60 59 79 101
FY 5300 FGM 2 2 2 35 48
2030 | 5309 Bus 23 23 23 23 23
TOTAL 83 85 84 137 172

City and County Revenue Sources

The City’s contribution to transit O&M is funded using local revenues from the General
and Highway Funds. During the 1994 to 2005 period, revenues from these two local
sources total a combined $8.4 billion, of which $920 million (11 percent) has gone to
transit. During this period, the General Fund and Highway Fund grew at a real annual
rate (net of inflation) of 0.65%. This growth rate is assumed to continue through the
analysis period.

The City provides the local match to federal funds for capital replacement and expansion
from the Highway Improvement Bond Fund.

Additional Sources

The discussion above focuses on sources that are the most likely to have the largest
impact on the feasibility of the project alternatives. However, other sources for both
project capital and ongoing expenses can be sought as additional revenues, if needed.
These additional sources include, on the project capital side, additional local taxes not yet
passed for transit use, private real-estate-related sources, such as Tax Increment
Financing, Benefit Assessment Districts, and Developer Mitigation Fees, as well as
bonding against future user fees for the Managed Lane Alternative. On the ongoing
fundine side. increases in fares and other yser fees and increases ip Ingal taxes cnuld be
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Honolulu currently issues General Obligation (GO) debt for the benefit of transit.
Though GO debt capacity for this use is currently constrained by current obligations,
given affordability guidelines, if is reasonable to assume that the capacity for future GO
debt would increase if GET surcharge revenues are received, thereby enabling GO
bonding for the project. Another option would be the issuance of revenue bonds backed
only by future GET surcharge collections.

Assessment of Financial Feasibility of the Alternatives
Financial Feasibility of Major Capital Investment
No Build and TSM Alternatives

The No Build and TSM Alternatives correspond essentially to an improvement in bus
service. Therefore, their relative capital cost is not differentiated from the ongoing bus
replacement, and expansion capital cost and financial feasibility will be determined in the
context of ongoing systemwide capital needs discussed below.

Managed Lane Alternative

The Managed Lane Alternative is not eligible for GET surcharge revenues. Therefore,
the financial feasibility of the capital investment has to be assessed using existing local
funding in the form of GO Bonds, as well as toll revenues from users of the managed lane
facility. Since the Reversible Option is the lesser cost option and its transportation
performance is similar to that of the Two-Direction Option, the financial feasibility
analysis for the Managed Lane Alternative focuses on the Reversible Option.

The Managed Lane Alternative generates revenue from tolls paid by vehicles using the
facility. The toll rates would be set at such a level as to manage vehicular demand to
maintain operating conditions at a speed of 50 mph or better. For year 2030, peak period
toll rates are estimated to be $6.40 for the Reversible Option, in 2006 dollars. In off-peak
times, the toll rates are estimated to be $2.85 for the Reversible Option, in 2006 dollars.
On an average weekday in 2030, 14,660 toll-paying vehicles are estimated to ase the
facility in the peak period; 940 vehicles in the off-peak period. This is estimated to yield
approximately $29 million in annual toll revenue, in 2006 dollars. The cost of operating
and maintaining the toll facilities is estimated to be $7.6 million, for net revenues of
$21.4 million, in 2006 dollars, and $43.4 in YOE dollars.

Table 5-6 shows sources and uses of funds for the financing of the Reversible Option.
The alternative has an estimated capital cost of $2.57 billion in 2006 dollars. In Year of
Expenditure dollars, the estimated amount is $3.27 billion. Since no toll revenues would
be obtained until after the managed lane facility is in operation, the City would need to
issue bonds with the net toll revenues as a first pledge, along with other City tax
revenues. That decision would have cost and policy implications that go beyond the
scope of the present study. The City’s debt policy and affordability guidelines imply a
stringent limit on annual debt service, and preliminary analysis of outstanding debt as of
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rating downgrade, incurring a higher interest cost not only for the project itself, but for
any other city project funded by GO Bonds.

Table 5-6. Sources and Uses of Funds for the Managed Lane Reversible Option

200685 M | YOE'$S M
Net Toll Revenues 664 1,524
Other Sources 3,020 5,220
Total Revenues 3,684 6,744
Capital Costs 2,572 3,267
Financing Costs 1,112 3477
Total Costs 3,684 6,744

YOE - year of expenditure
Arnounts may not add up due to reunding.

Assuming that the full cost of the Managed Lane - Reversible Option is financed with 30-
year bonds with an interest rate of 5.5%, principal and interest payments over the term of
the loan period would total approximately $6.74 billion in YOE dollars. The debt service
payment, in FY 2030, would be approximately $225 million in YOE dollars. Estimated
net toll revenues in 2030 would be approximately $43 million in YOE dollars, leaving a
balance of over $180 million to be paid from other City sources. Over the life of the
loans, through 2047, net toll revenues are anticipated to pay for approximately 23 percent
($1,524 million) of the total debt service, and the remaining 77 percent ($5,220 million)
would be paid from the General Fund or Highway Fund.

Fixed Guideway Alternative

The financial feasibility of two Fixed Guideway alignments has been explored: the
lowest cost Full-corridor Alignment, the Kalaeloa - Airport - Dillingham - Halekauwila
alignment, and the 20-mile Alignment East Kapolei to Ala Moana Center.

The financial feasibility analysis assumed that debt financing would be limited to meeting
the needs of the peak years of project construction when yearly costs would exceed
revenues available from the GET surcharge and federal sources. A generic limited-
duration loan debt structure was modeled with interest rate assumptions based on a tax-
exempt coupon equivalent to six percent. The six percent interest rate is based on four
percent insured tax-exempt security as of October 2, 2006, plus 100 basis points
accounting for future increases in interest rates and 100 basis points for other fees. For
the alternative that is eligible for GET surcharge revenues, funds at the begmmng of the
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Table 5-7 and Table 5-8 show sources and uses of funds for the financing of the Full-
corridor Alignment and the 20-mile Alignment, assuming the different GET surcharge
revenue scenarios, described previously. Table 5-7 shows that for all three scenarios
GET surcharge revenues and $1.2 Biilion (YOE §) in New Starts funds would be
insufficient to fund the Full-corridor Alignment project. Other sources of revenue would
be needed, in addition. Table 5-8 shows that for both Council on Revenues scenarios,
GET surcharge revenues and New Starts funds of less than $1.2 Billion would be
sufficient to fund the 20-mile Alignment project. Additional revenue would be needed in
the case of the Trend Forecast scenario.

Table 5-7. Sources and Uses of Funds - Full-corrider Alicnment

Council on Council on
Trend Forecast Revenues 1 Revenues 2
2006 $M | YOE' $M | 2006 $M | YOE S$M | 2006 $M | YOE $M

Total Net GET Surcharge Revenues 2,626 3,520 3,018 4,056 3,185 4 310
New Starts Funds 233 1,200 934 1,200 934 1,200
Other Sources 1,234 1,586 860 1,106 717 922
Total Revenues 4,793 6,306 4812 6,362 4,836 6,432
Fixed Guideway Capital Cost 4,621 5,043 4,821 5,943 4,621 5,843
Net Interest Costs 172 363 161 418 216 488
Total Cost 4,793 6,306 4,812 6,362 4,836 6,432

YOE - year of expenditure
Amounts may not add up due to rounding.

Table 5-8. Sources and Uses of Funds - 20-mile Alignment

Councii on Council on

Trend Forecast Revenues 1 Revenues 2
2006 $M [YOE'$M |2006 $M | YOE $M |2006 $M : YOE $M
Total Net GET Surcharge Revenues 2,626 3,520 3,018 4,056 3,185 4310
New Starts Funds 0948 1,200 802 1,015 662 837
Other Sources 223 282 0 0 0 0
Total Revenues 3,797 5,002 3,820 5,071 3,847 5,147
Fixed Guideway Capital Cost 3,605 4 8559 3,605 4 559 3,805 4,559
Net Interest Costs 192 443 216 511 243 587
Total Cost 3,797 5,002 3,820 5,071 3,847 5,147

"YOE - year of expenditure
Amounts may not add up due to rounding.

Cash Flow Table

An example of financing using a generic limited-duration loan debt structure is presented
in Table 5-9. A cash flow table through 2022 is presented for the 20-mile Alignment
East Kapolei to Ala Moana Center, with the Council on Revenue 1 revenue scenario. As
shown, in 2007 and 2008 funds from the GET surcharge and FTA New Starts are greater
than are needed for project expenditures, so the balance is deposited into a savings
account. The savings account balance is drawn down over the following three years,
2009 to 2011. The total Transfer from Savings amount, $320 million, exceeds the
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l Deposit to Savings amount, $284 million, reflecting $36 million in interest earnings.
Beginning in 2011, through 2016, loan proceeds of $1,378 million are used to supplement
other revenue sources in completing the project. The loan principal is repaid in the

I period from 2017 to 2022. Financing costs are paid during the 2012 to 2022 period.
These financing costs of $547 million, less the $36 million in interest earnings described

I above, total a net interest cost of $511, as shown in Table 5-8.

Financial Feasibility of the Capital Replacement and Operating Needs

Table 5-5 showed the estimated amount of Federal funds expected from the Section 5307
Urbanized Area Formula program, the Section 5309 Fixed Guideway Modernization
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Table 5-9. Fixed Guideway 20-mile Alignment Cash Flow, Council on Revenues Scenario 1

Year and amount in millions of year-of-expenditure doliars
Transaction 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 { 2021 | 2022| Total
Capital Funding Sources
FTA New Starts 4 4 4 1 134 | 178 | 165 | 182 142 81 44 6 - - - - 1,015
GET Surcharge 172 1 185 | 186 | 206 | 216 | 227 | 236 | 248 256 267 278 289 | 301 314 | 327 | 340 4,056
Transfer from - - 118 { 81 120 - - “ - - - - - - - - 320
Savings
Loan Proceeds - - - - 86 344 { 314 | 311 256 68 - - - - - - 1,378
Total Sources 176 | 189 | 318 { 378 | 556 | 749 | 715 | 719 654 416 322 295 | 301 | 314 | 327 | 340
Capital Outlays
Construction Costs - - 249 | 302 | 483 | 629 | 578 564 487 257 150 - B - - - 3,680]
Soft Costs 40 41 69 76 92 110 | 106 106 101 81 32 25 - - - - 880’
Subfotal 40 41 318 | 378 | 555 | 739 | 684 | 670 588 | 338 185 25 4,566‘i
Deposits to Savings | 137 | 148 | - - - - - - - - - - - - - - 284
Loan Principal - - - - - - - - - - 59 195 | 238 | 265 | 294 | 326 1,378
Repayment
Financing Costs - - - - - 10 30 48 66 78 81 75 63 49 32 15 547|
Total Outlays 176 | 189 | 318 | 378 | 556 | 749 | 715 | 719 | 654 | 416 | 322 | 295 | 301 | 314 | 327 | 340

Note: Amounts may not add up due to rounding.
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Table 5-10. Average Fare Box Recovery Ratio and City Operating Support to

Transit

Fare Box Recovery Ratio | City Operating Support

to Transit'

Alternative FY 2007 FY 2030 FY 2007 FY 2030
No Build Alternative 29% 28% 11% 13%
TSM Alternative 29% 24% % 18%
Managed Lanes Alternative - 29% 22% 11% 21%
Reversible Option
Full Length Fixed Guideway 29% 29% 11% 14%
Alternative, Kalaeloa - Airport -
Dillingham - Halekauwila alignment
20-Mile Fixed Guideway Alignment 29% 28% 1% 15%
East Kapolei to Ala Moana Center

"Transit operating subsidy as a percentage of total General Fund and Highway Fund revenues.

The final funding source available for O&M expenses are funds from the Highway Fund
and General Fund. As shown in Table 5-10, the TSM Alternative and the Managed Lane
Alternative would require the largest percentage subsidy from the City’s operating
budget.

Risks and Uncertainties

The foregoing analysis has discussed the financial feasibility of implementing the various
alternatives, given current cost and revenue estimates. However, uncertainties around
key economic and financial factors remain, and the City will have to take the necessary
steps in order to mitigate those risks as much as possible.

Economic Risk

Economic risks include such factors as the inflation rate and the vitality of the general
economy. An increase in inflation beyond current expectations would result in increased
costs for all alternatives, including capital costs, financing costs, and O&M costs. On the
other hand, key revenue sources, including the GET surcharge and several of the City’s
General Fund and Highway Fund revenue sources, would likely experience additional
growth with an increase in inflation rates. A downturn in the economy would negatively
affect revenues from tax collection on the island but could also result in a slowing in the
growth of construction costs.

Level of FTA Funds

The level of FTA funds is subject to annual appropriations and program reauthorizations

approximately every six years. The analyses assume that future FTA funding levels will
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Construction Risk

Scheduling delays, world market conditions, the availability of skilled labor, and
unforeseen construction challenges can lead to cost increases that may challenge the
financial feasibility of the project. The capital cost estimates include contingencies, both
those allocated to specific cost elements and an overall project reserve amount, which add
approximately 33% to the cost estimate, in year 2006 dollars. The financial analysis also
makes assumptions concerning construction cost inflation. During the 1990s,
construction cost escalation consistently trailed the general rate of inflation. In the early
2000s, due to world market conditions and storm impacts, that situation was reversed,
with construction costs growing more rapidly than the general rate of inflation. This
analysis assumes that construction costs will continue to grow more rapidly than the
general rate of inflation through 2008, then will grow at the general rate of inflation.
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Chapter 6 Comparison of Alternatives

Optimum Alternatives

Several options were evaluated within the Managed Lane and Fixed Guideway
Alternatives. Over the course of the analysis presented in Chapter 3 through Chapter 5,
the relative merits of the various operational and alignment options became clear. This
section compares the various options and selects the optimum Managed Lane and Fixed
Guideway option for comparison between all of the alternatives later in this chapter.

Managed Lane Alternative

Two options were evaluated for the Managed Lane Alternative: a Reversible Option and
a Two-direction Option. The Two-direction Option would allow express buses to use the
managed lane roadway in both directions throughout the day; however, the difference in
transit benefit would be very small. Travel times in the corridor are similar for both
options, with each option showing a one or two minute advantage between some
locations. Comparison of environmental impacts between the options shows small trade-
offs, but neither option is substantially better than the other.

Project costs are the greatest differentiator between the options. At $2.5 billion (in 2006
dollars), the Reversible Option would be nearly 30 percent less expensive than the Two-
direction Option. The lower cost and similar performance between the two options
results in better cost-effectiveness for the Reversible Option (Table 6-1). Because the
performance differences between the two options would be small, the Reversible Option
would offer a better benefit-to-cost ratio; therefore, it would be the optimum Managed
Lane option. The evaluation of the Managed Lane Alternative that appears later in this
chapter considers the Reversible Option only.

Fixed Guideway Alternative

The various alignment options would provide a range of benefits, impacts, and costs
within each corridor section evaluated for the Fixed Guideway Alternative. The
alignment options are compared by section below. The comparison results in an
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Table 6-1. Transportation System Costs and Transit User Benefits Compared to No Build

Managed Lane Alternative Fixed Guideway Alternative
Kamokila - Airport - | Kalaeloa - Airport - | 20-mile Alignment
Two-Direction Kataeloa - Salt Lake - Dillingham - King with Dillingham - East Kapolei to Ala
TSM Alternative Option Reversible Option i North King - Hote! a Waikiki Branch Halekauwila Moana Center
No Buitd Incremental Incremental Incremental Incremental Incremental Incremental Incremental
|Measure Alternative| Value Change | Value Change | Value Change | Value Change | Value Change Value Change | Value Change
Annualized $43.52 1855980 $16.28 |$335.14 $291.62 |[$257.87 $214.35 ($387.31 $343.79 544573 $40221 1338066 $337.14 5308.23 $284.71
Capital Cost
Millions 2006
Dollars) _
Year 2030 $161.90 1523420 $4230 ($25090 $59.00 [$261.10 $69.20 (524820 $56.30 (824860  $56.70  [$256.10 $64.20 [$250.60 $58.70
Systemwide
(O&M Cost
{Mitfions 2006
Dollars)
Total 2030 $23542 |$294.00 $58.58 |$586.04 $350.62 |$518.97 $283.55 [$63551 $400.09 |$694.33  $458.91 [$636.76 $401.34 |$558.83 $323.4
Annualized Cost
(Mitlions 2006
Dollars)
Year 2030 NiA NIA 4325100 | N/A 5528500 | N/A 5632700 | NA 187702001 NA 16963900 | NA 185739001 NA 15,153,600
|Incremental User]
Benefits (Hours
of Benefit)
Cost- NIA N/A $13.54 N/A $63.42 N/A $50.34 NiA $21.32 N/A $27.05 N/A $21.61 N/A $21.34
Effectiveness
(Cost per User
Benefit)

N/A = Not Applicable. Transit user benefits are calculated refative to the performance of the No Builg Alternative.

Page 6-2 Alternatives Analysis Report
* Honoldu High-Capacity Transit Corridor Project



In Section 1, the Saratoga Avenue/North-South Road alignment would be of greatest
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Section IV. Middle Street to Iwilei

A greater number of transit riders would use the Dillingham alignment compared to the
North King Street alignment.

The Dillingham alignment would require more property acquisitions; however, fewer
would be residential parcels. More noise impacts would occur and a greater number of
potentially historic properties is located along the North King Street alignment.

When connecting to the Section III alignments at Nimitz Highway, the Dillingham
alignment would cost less at $400 million than the North King Street alignment at $450
million.

The Dillingham alignment would be the best alignment option within Section IV.

Section V. lwilei to UH Manoa

Section V is the most complex area within the study corridor. The Beretania Street/South
King Street alignment would serve substantially fewer transit riders than the other
alignments.

The Hotel Street/Kawaiaha‘o Street/Kapi®olani Boulevard alignment would require
acquisition of the greatest number of residential parcels and affect a greater number of
cultural practices and the greatest number of burials of any alignment within the study
corridor.

The King Street Tunnel alignment is the most expensive alignment within the study
corridor at $1.9 billion. The Queen Street alignment would be least expensive at $1.15
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The Nimitz Highway/Halekauwila Street/Kapi‘olani Boulevard alignment would be the
best alignment option within Section V. The Waikiki Branch is not included because of
the cost that it would add to the project.

Twenty-mile Alignment

As discussed in Chapter 2, the FTA guidance recommends evaluation of one or more
options of various lengths within the study comdor to provide intermediate-cost
alternatives within an AA.

Several portions of the corridor could be selected within the Kalaeloa - Airport -
Dillingham - Halekauwila Alignment; however, the 20-mile Alignment should be able to
provide substantial benefit to transit users independent of the remainder of the system
under long-range consideration. As indicated by the financial analysis presented in
Chapter 5, identified funding sources may be reasonably expected to generate
approximately $3.6 billion to support the project.

The project that would serve as much of the study corridor as practical and provide the
greatest user benefit within $3.6 billion would be the section that begins at one station
makai of UH West O‘ahu and continues Koko Head following Farrington
Highway/Kamehameha Highway to Aolele Street and Dillingham Boulevard, and then
continues elevated following Nimitz Highway to Ala Moana Center.

Effectiveness at Meeting Goals and Objectives
Improve Corridor Mobility

service. Transit would serve 6.1 percent of daily trips for the No Build Alternative and
6.4 percent of daily trips with the TSM Alternative (Table 3-3). Daily vehicle miles
traveled and vehicle hours of delay, a measure of time lost to traffic congestion, would
increase substantially compared to today (Table 3-10). During the a.m. peak-period,
travel times on transit would remain similar to today or decrease slightly because of
increased transit service, while auto travel times would increase in the corridor (Table

3-6). Trapsit reliability would continue to he affected bv roadwav conditions.
L - e s £

I The No Build and TSM Alternatives would continue to serve the study corridor with bus
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During peak-periods, the transit share would be even higher, with 16.2 percent of home-
based work trips served by transit for the Full-corridor Alignment and 15.2 percent with
the 20-mile Alignment (Table 3-4). Daily vehicle miles traveled and vehicle hours of
delay, a measure of time lost to traffic congestion, would be less than for the No Build
Alternative (Table 3-10). Daily vehicle miles traveled would be 3.4 percent less for the
Full-corridor Alignment and 3.1 percent less with the 20-mile Alignment. Daily vehicle
hours of delay would be 18 percent less for the Full-corridor Alignment and 11 percent
less with the 20-mile Alignment; this represents a substantial reduction in traffic
congestion compared to the No Build Alternative in 2030. During the a.m. peak-period,
travel times on transit would be substantially reduced for several travel routes compared
to the No Build Alternative (Table 3-6).

Encourage Patterns of Smart Growth and Economic Development

The No Build and TSM Alternatives would continue to serve the study corridor with bus
service. Neither alternative would provide concentrations of transit service that would
serve as a nucleus for transit-oriented development.

The Managed Lane Alternative would provide similar transit service to the TSM
Alternative, with an additional roadway facility for express service in a portion of the
corridor. It would not further encourage smart growth compared to the TSM Alternative.

Daily vehicle miles traveled would be greater for the Managed Lane Alternative than for
gl ~— Aldmcinmdiven FTalala 3 1TNAN

The Fixed Guideway Alternative is the only alternative that would include new stations
providing reliable high-capacity transit at locations zoned for new development or
suitable for redevelopment. With supportive regulations, substantial transit-oriented
development could be served by the Fixed Guideway Alternative. Because the Full-
corridor Alignment would better serve Kapolei, it would provide more opportunity for
smart growth and transit-oriented economic development than the 20-mile Alignment.

Find Cost-Effective Solutions

User benefits have been defined by FTA as a measure of transit user time savings
calculated in comparison to the TSM Alternative. The Managed Lane Alternative would

provzde approx1mately 2 million hours of user beneﬁts annually at an annualized
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Table 6-2. Incremental Cost per Hour of Transportation Svstem User Benefits Compared to TSM Alternative

Managed Lane Alternative

Fixed Guideway Alternative

Full-corridor Alignment

20-mile Alignment East
Kapolei to Ala Moana Center

per Hour of User Benefif)

incrementai incremental Incrementat
Change Change Change
TSM compared to compared to compared to
Measure Alternative Value TSM Value TSM Value TSM
Annualized Capital Cost $59,797,000 | $257,868,000 $198,073,000 | $380,658,000 $320,863,000 | $308,228,000 $248,433,000
(2006 Dollars)
Year 2030 Systemwide $234,200,000 | $261,100,000  $26,900,000 | $256,100,000  $21,000,000 | $250,600,000 $16,400,000
Q&M Cost (2006 Dollars)
Total 2030 Annualized $293,897,000 | $518,068,000 $224,873,000 | $636,758,000 $342,763,000 | $558,828,000 $264,833,000
Cost (2006 Dollars)
Year 2030 Incremental N/A N/A 2,191,900 N/A 15,504,500 N/A 11,638,500
User Benefits (Hours of
Benefit)
Cost Effectiveness (Cost N/A N/A $102.64 N/A $22.11 N/A $22.75

N/A = Not Applicable. User benefits are calculated relative to the performance of the TSM Alternative,
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Provide Equitable Solutions
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Transit use would increase somewhat with the Managed Lane Alternative; however, it



Minimize Community and Environmental Impacts

The No Build and TSM Alternatives would generate no direct environmental impacts;
however, they would also not generate any environmental benefits.

The Managed Lane Alternative would require a moderate number of displacements and
would affect a moderate number of potentially historic structures, as well as one
recreational facility. It would generate the greatest amount of air pollution, require the
greatest amount of energy for transportation use, and would result in the largest number
of transportation noise impacts. It would provide little community benefit, as it would
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The Fixed Guideway Alternative would require more displacements and affect more
potentially historic structures, as well as three park or recreational facilities. It would
result in fewer transportation noise impacts than the Managed Lane Alternative.

Visual impacts for the Fixed Guideway Alternative would be less than those for the
Managed Lane Alternative in areas where both alternatives would include structures, but
the Fixed Guideway Alternative would extend beyond the area of the Managed Lane
Alternative. The visual impacts of the 20-mile Alignment would be less than for the Full-
corridor Alignment because the area of effect would be less.

The Fixed Guideway Alternative would generate the least air pollution and require the
least energy for transportation. It would provide improved connections between
communities, employment, and services in the corridor. The benefits of the Full-corridor
Alignment would be somewhat greater than those for the 20-mile Alignment.

Achieve Consistency with Other Planning Efforts

All alternatives are generally consistent with Local, District, and State pilans. The Fixed
Guideway Alternative best serves the areas of O‘ahu that are designated for future growth
and development. The Fixed Guideway Alternative is the only alternative that is
consistent with regional transportation system planning defined in the 2030 O ‘ahu
Regional Transportation Plan (OMPO, 2006a).

Comparison of Benefits and Consequences among the
Alternatives

Table 6-3 compares each of the alternatives in relation to the project goals and objectives
listed in Table 1-2. The Fixed Guideway Alternative performs the best when considering
all of the objectives related to the goal of improving corridor mobility. The Full-corridor
Alignment provides additional transportation benefits relative to the 20-mile Alignment;
however, the 20-mile Alignment is more effective at providing improved mobility than
any of the other three alternatives.

In relation to encouraging patterns of smart growth and economic development, the No
Build, TSM, and Managed Lane Alternatives generally maintain existing transit service
patterns and methods. None of these alternatives would provide concentrations of transit



service that would serve as a nucleus for transit-oriented development. The Fixed
Guideway Alternative would include new stations providing reliable high-capacity transit
at locations zoned for new development or suitable for redevelopment. The Full-corridor
Alignment would provide the greatest opportunity for smart growth, but considerable
opportunities also would occur with the 20-mile Alignment.

The Fixed Guideway Alternative is substantially more cost-effective than the Managed
Lane Alternative when the respective cost per transit user benefit relative to the TSM
Alternative are compared (Table 6-2).

The Fixed Guideway Alternative best meets the goal of providing equitable solutions.
The Full-corridor Alignment would best serve transit-dependent populations, but the 20-
mite Alignment would serve the majority of those served by the Full-corridor Alignment.

The No Build and Fixed Guideway Alternatives are financially feasible considering
reasonably certain funding sources. The No Build Alternative would continue bus
service using existing funding mechanisms. The TSM Alternative would require a
limited amount of additional funds, but the source of those funds is not defined. Because
the implementing legislation prohibits the GET surcharge from being used to fund
existing transit systems, it would not be available to fund the TSM Alternative. The
Managed Lane Alternative has no defined funding source. Because it would be open to
general purpose vehicles, neither the GET surcharge nor FTA funds could be used for its
construction. The toll revenues would cover only 23 percent of the total debt service and
the remaining 77 percent would need to come from other sources that are not available at
this time. The 20-mile Alignment for the Fixed Guideway Alternative could be funded
with a combination of expected GET revenues and FTA New Starts funds. There is more
uncertainty in funding of the Full-corridor Alignment. Additional local or FTA funds
beyond those that have specifically been identified would be required for completion of
the Full-corridor Alignment.

The alternatives range widely in relation to community and environmental impacts. The
No Build and TSM Alternatives would have little direct effect on existing resources;
however, they also would not offer community or environmental benefits. The Managed
Lane Alternative would require acquisition of private property, generate the highest
levels of air and water pollution, consume the greatest amount of transportation energy,
and create the greatest number of noise impacts. The Fixed Guideway Alternative would
require the greatest number or property acquisitions and have the greatest number of
utility conflicts, but it would also provide a new safe transportation connection between
communities in the corridor. The small amount of on-street parking taken by the Fixed
Guideway Alternative would be more than compensated by the resulting reduction in
corridor parking demand as a consequence of fewer automobile trips. 1t would provide
the greatest environmental benefits related to air and water pollution and energy
consumption.
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Takie 6-3. Effectiveness of Alfernatives af Meeting Goals and Objectives in the Year 2030

Alternative 1 Alternative 2 Alternative 3 Alternative 4: Fixed Guideway
20-mile Alignment
Managed Lane Full-corridor East Kapolei to Ala
| Objective Evaluation Measure No Build Alternative TSM Alternative Alternative Alignment Moana Genter
Reduce corridor travel times Reduction in transi travel times - 9% reduction 3% reduction 14% reduction 17% reduction
Totai daily transit iravel ime savings (person hours) - 14,600 18,000 50,000 48,000
Raduction in daily vehicle hours of travel delay - 2% reduction 1% increase 48% reduction 11% reduction
Irnprove coridor travel time refiabiity Miles of aiternative's alignment in exclusive right-of-way 0 0 16 miles 28 mites 20 miles
Provide convenient, altractive and effective Increase in transit mode share - &% increase 7% increase 26% increase 21% increase
transit service within the corridor Tota! daily transit trips 232,100 243,100 244 400 204,100 281,900
Total daily new riders - 11,500 16,400 89,700 49,600
Reduction in daily vehicle trips - 10,200 14,800 59,600 48,600

Provide transit corridor travel fimes competitive
with auto fravel times

Comparison of transit with auto trave! times

22% increase

12% increase

18% increase

5% increase

2% ingrease

Maximize the number of persons within Employees within one-half mile of stations 0 0 Y] 443 800 316,900
convenient access range of transit Popuiation within one-half mile of stations 0 0 0 364,400 214,400
Encourage transit-oriented development in Potential for transit-oriented development
existing and new growth areas O O o ® P
integrate transit with designated higher density | Degree to which the altemative seives existing and planned Y
development areas higher density developments o O O o
Suppon econemic development of majar Thousands of residents within 30 minwtes travel by transi to 215 219 218 235 226
fegional economic centers Downtown Honolulu
Thousands of residents within 30 minutes travel by transit to a7 82 99 109 98
Kapolei
Provide solutions with benefits commensurate | Incremendal annualized cost per user benefit (compared to TSM N/A N7A 5102.64 $22. 41 $22.75
with their cosls Alternative)
Provide solutions thal meet the project purpose | Total capital costs (2006 dollars) 1] 0 $2.6 billien $4.5 billion $3.6 billion
and need while minimizing total costs Annual operation and maintenance costs $192 millon $234 million $261 million $258 million  $251 million
Incremental annualized cost per new rider(compared o TSM) NIA NIA 5562 527 $22
improve transit operating efficiency {Operating cost per transit passenger mile $0.35 $0.40 30,47 $0.33 $0.35
Avoid disproportionate impacts on low income | Full or partial acquisitions to low income and minarity ¢ Q i7 4] 54
and minority population groups communities
Provide effective transit options fo transit- Nurnber of transit trips originating from fransit-dependent 56,000 57,200 58,000 60,300 59,800
depandent communities communities
The cost of building, operating, and Degree to which the amount of funding required to build the ® Py O () ®
maintaining the alternative is within the range alternative system is attainable
of iikely available funding Proposed share of otal project costs from sources other than 100% 100% 100% 66% B2%
New Starts Section 5309 funds
Abiiity to operate and maintain the transit system after it is built [ ] 1] [¢] & [
Construction of the alternative is feasibie in High rating = standard construction/low degree of risk and
terms of constructability and ROW availability known avaiiable ROW ° ° o D ?
Low rating = unigque or diffcult constructionfigh degree of risk
ang ROW availability uncertain or doubtful
Minimize impacts on naturat and cultural Use of land inciuding natural areas and parkiands O 0 2 3 3
fesources Proximity to historic resources ¢ o 30 82 70
note: U = Lowest benefit o grestest impact o= Highest beneft or least impact -
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Alternative 1 Aiternative 2 Alternative 3 Alternative 4: Fixed Guideway
20-mile Alignment
Managed Lane Full.corridor £ast Kapolei to Ala

Objective Evaluation Measure No Build Alternative TSM Alternative Alternative Alignment Moana Center
Minimize the effect on homes and businesses | Number of full or partial acquisitions of residential or commercial 0 0 H 80 79

parcels
Minimize disruption to traffic operations Degree of physical roadway impacts [ 9 <] ) 4 ]
Minirmize conflicts with utiiities Degree 10 which utilities need to be relocated (relocation cost) 0 0 $220 million $530 million $460 million
Minirize construction impacts Daily vehicle miles traveled impacted by construction of the

alternative - - §70,00C 831,000 524 060

Impact to access 1o businesses and residences during

construction ® ® > O e

Duration of construction impacts - L. 8 to 8 years 810 10 years 7 to 8 years
Minimize impacts to community and Community faciliiesfresources affected 0 1] 0 g 5
community amenities Impacts to parking [¢) () {) 9 [+

Number of noise impacts to residences 0 g 260 200 170

Visual impactsiview corridors affected [ " J &) O 2
Reduce energy consumption Reduction in regional transportaticn-reiated energy

consumption N/A > O L b
Achieve consistency with adopted plans Degree of consistency with adopted plans » > e ® Y

Note: L = Lowest boreht or graatast impact, [ = Highest beneft or least impact
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Chapter 7 Coordination and Consultation

I A public and agency involvement process was undertaken to inform the citizens of O‘ahu
about the Honolulu High-Capacity Transit Corridor Project. The process had two goals:
to provide meaningful information throughout the process and to solicit and record the

I public’s views on key issues. Public information materials explained the alternatives
considered and how they would affect residents in the corridor and throughout O‘ahu.
Additionally, the process solicited public and agency input, promoted dialogue, addressed

l community concerns, and supported completion of the AA to provide information for
selection of a Locally Preferred Alternative that would best meet the needs of the citizens

I of O‘ahu.

The public involvement process included the following:

. min@ing the public and keevine them up-to-date abmit proiect nrogress

= - Y J

l e Building on DTS’s public participation programs from previous corridor projects
¢ Planning public involvement efforts in cooperation with City
s Using the news media, community groups, neighborhood associations, and other
I resources within the corridor and throughout O*ahu.

These goals of the public involvement process were addressed through a multi-media,
l multi-avenue campaign to reach as many O‘ahu citizens as possible. Over 200 meetings

were held with members of the public while developing the AA. The following list
highlights specific efforts:
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CITY AND COUNTY OF HONOLULU NoO
HONOLULU, HAWAI :

RESOLUTION

RELATING TO THE SUPPORT OF A FIXED GUIDEWAY RAPID TRANSIT SYSTEM
AND TO THE SELECTION OF A LOCALLY PREFERRED ALTERNATIVE (LPA) FOR
THE HONOLULU HIGH-CAPACITY TRANSIT CORRIDOR PROJECT

WHEREAS, the Council of the City & County of Honolulu had previously
found in Ordinance 05-027 that currently, traffic congestion on Oahu is a major drain on
the quality of life for all island residents; and

WHEREAS, by its adoption of Act 247, Session Laws of Hawaii, Regular
Session of 2005, codified as Section 46-18.6 of the Hawaii Revised Statutes, the
Legislature of the State of Hawaii authorized each county to establish by ordinance a
one-half percent surcharge on the state general excise and use tax; and

WHEREAS, the State Legislature decreed that a county with a population
{’-“ﬁ%”"f thrn fouy Wnd_ﬂ‘nuﬂmd thntrrinntns the anunhr nanosnl mrqi-:.n__r;,nd_-m.n dnor
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surcharge shall use the surcharges for operating or capital costs of a locally preferred
alternative for a mass transit project, and further decreed that the surcharge shall not be
used to build or repair public roads or highways, bicycle paths, or support transportation
systems already in existence prior to the effective date of Act 247; and

WHEREAS, on August 10, 2005, the Council passed Bill 40 (2005)FD-1,
CD2 (Ordinance 05-027), which established a general excise and use tax surcharge of
one-half percent as an expression of the city’s firm financial commitment to address and
manage Oahu’s traffic problems; and

WHEREAS, by Ordinance 05-023, the Council funded the conduct of the
federally-mandated Alternative Analysis and Draft Environmental Impact Statement; and

WHEREFAS hyv Rosolitinn O0R-277 (D1 the Coiinct directad that tha



CITY COUNCIL

CITY AND CCOUNTY OF HONOLULU No
HONOLULU, HAWAI ’

RESOLUTION

WHEREAS, the City Administration agreed to meet the Council’'s deadline
of November 1, 2006, provided that the Alternatives Analysis would be completed in
accordance with the Federal Transit Administration's Guidance of New Starts Policies
and Procedures and the Metropolitan Transportation Planning Process, wherein a Draft
Environmental impact Statement is completed after the selection of a locally preferred
alternative; and

WHEREAS, the City Administration has presented the Alternative Analysis
Report to the Council; and

WHEREAS, the Alternatives Analysis Report concludes that the Fixed
Guideway Alternative would most significantly improve transit travel times between key
corridor origins and destinations, and is expected to produce the most reliable transit
travel times; and

WHEREAS, the Alternatives Analysis Report further concludes that the
Kalaeloa — Airport — Dillingham — Halekauwila alignment option is the most effective
alignment between Kapolei and the University of Hawaii at Manoa; and

WHEREAS, the Council after receiving public testimony has given due
consideration of the alternatives identified in the Alternative Analysis Report; now,
therefore

BE IT RESOLVED by the Council of the City and County of Honolulu that
it supports and selects the full length fixed guideway alternative between Kapolei and
UH at Manoa as the locally preferred alternative; and

BE IT FURTHER RESOLVED that the Council authorizes the City
Administration to proceed with planning, engineering, and preparing the Environmental
Impact Statement for the locally preferred alternative, and for the first phase of the
project; and



CITY COUNCIL

CITY AND COUNTY OF HONOLULU No

HONOLULU, HAWAII

RESOLUTION

BE T FINALLY RESOLVED that the City Clerk is hereby directed to
transmit certified copies of this Resolution to the DTS Director.

INTRODUCED BY:

DATE OF INTRODUCTION:

Honolulu, Hawaii Counciimembers



