
/s/ 

BENJAMIN J. CAYETANO 

EXECUTIVE CHAMBERS 
HONOLULU BENJAMIN J. CAYETANO 

GOVERNOR 	

November 29, 2002 

The Honorable Cheryl D. Soon, Director 
Department of Transportation Services 
City and County of Honolulu 
711 Kapiolani Boulevard, 12 th  Floor 
Honolulu, Hawaii 96813 

Dear Ms. Soon: 

With this letter, I accept the Final Environmental Impact Statement for the Primary Corridor 
Transportation Project, island of Oahu, as satisfactory fulfillment of the requirements of 
Chapter 343, Hawaii Revised Statutes. The economic, social, cultural, and environmental 
impacts, which will likely occur should this project be implemented, are adequately described 
in the statement. The analysis, together with the comments made by reviewers, provides 
useful information to policy makers and the public. 

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

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

With warmest personal regards, 

Aloha, 

Enclosure 

c: Honorable Bruce S. Anderson, Ph.D., M.P.H. 
Office of Environmental Quality Control 

AR00047927 



loot OalwA F 

ffliA 	cofeidbe arf•f, s foofirtiti 
DL 	8 2002 

111 

VOLUME 1 

Chapters 1 to 6 
Appendices A and C 

Glossary 
Acronyms 

Bibliography 
List of Preparers 
List of Recipients 

City and County of Honolulu 
Department of Transportation Services 

NOVEMBER 2002 

	 AIM= 

AR00047928 



Zdea. 
Date of Approval 

Primary Corridor Transportation Project 

FINAL ENVIRONMENTAL IMPACT STATEMENT 

SUBMITTED PURSUANT TO: 

Chapter 343, Hawaii Revised Statutes; and Hawaii Administrative Rules 
Title 11, Chapter 200, Environmental Impact Statement Rules 

by 

CITY AND COUNTY OF HONOLULU 
DEPARTMENT OF TRANSPORTATION SERVICES 

D

- 

i

▪  

rect° 
Department of Transportation Services 
For City and County of Honolulu 

: 

AR00047929 



The following person may be contacted for additional information concerning this document: 

Ms. Cheryl Soon 
Director 
Department of Transportation 
Services 

City and County of Honolulu 
650 S. King Street, 3 m  Floor 
Honolulu, Hawaii 96813 
(808) 523-4125 

This document and all ancillary documents were prepared 
under my direction. 

aee 4561  
Director, 5partrnent of Transportation Services 
For City and County of Honolulu 

 

Abstract 

This Primary Corridor Transportation Project, Final Environmental Impact Statement (FEIS) responds to the 
comments received on the Major Investment Study/Draft Environmental Impact Statement (MIS/DEIS) 
published in August 2002 and the Supplemental Draft Environmental Impact Statement (SDEIS) published in 
March 2002. It also reaffirms selecting the Bus Rapid Transit (BRT) Alternative as the Locally Preferred Alternative (LPA). 

Actions described in this FE1S are intended to address existing and future mobility constraints in Oahu's 
primary transportation corridor. The primary transportation corridor extends from Kapolei in the Ewa District 
to the University of Hawaii-Manoa and Waikiki in the Primary Urban Center (PUC). Three alternatives are presented in this document: (1) The No-Build Alternative consists of a reconfiguration of the present bus 
network to a hub-and-spoke pattern, with modest expansion of bus service in developing areas (e.g., Kapolei) 
to maintain existing service levels; (2) The Transportation System Management (TSM) Alternative which 
features the reconfiguration of the present bus route network to a hub-and-spoke network, expansion of 
service by 14 percent over the No-Build Alternative, plus some bus priority treatments on arterials in the 
Primary Urban Center (PUC) and in Leeward Oahu; and (3) Refined Locally Preferred Alternative (Refined LPA): This alternative builds on the hub-and-spoke bus system in the other alternatives, and adds Regional and In-Town Bus Rapid Transit (BRT) routes. The Regional BRT element includes a continuous H-1 BRT • Corridor from Kapolei to Downtown using an a.m. and p.m. contrafiow zipper lanes and express lanes. The In-Town BRT component is a high capacity transit spine from Middle Street to Downtown, a University Branch 
from Downtown to UH-Manoa, a Downtown to Waikiki via Kakaako Mauka Branch, and a Downtown to 
Waikiki via Kakaako Makai Branch. All three alternatives include the recently updated regional highway plan 
contained in the Oahu Metropolitan Planning Organization's Transportation for Oahu Plan (TOP 2025). 

This document includes copies of comments received on the MIS/DEIS and SDEIS plus the letters responding to those comments. In addition, this document presents the final analyses of these three alternatives in terms of transportation and environmental impacts, financial feasibility and funding sources, and cost-effectiveness. Transportation analyses include effects on transit service and other surface transportation systems, and transit ridership. Environmental parameters examined include land use, displacements and relocations, neighborhood setting, natural resources, air quality, noise, parklands, historic sites, visual resources and impacts during construction. 

Copies of this document are available for review at the Department of Transportation Services, Office of Environmental Quality Control, Legislative Reference Bureau Library, Municipal Reference and Records Center, University of Hawaii Hamilton Library, and State Main and Regional Libraries on Oahu. 
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PREFACE 

■•••■•,. 

This Final Environmental Impact Statement (FEIS) is prepared in compliance with the Chapter 343, Hawaii 
Revised Statutes; and Hawaii Administrative Rules Title 11, Chapter 200. The City and County of Honolulu's 
Department of Transportation Services (DTS) is the proposing agency. A separate National Environmental 
Policy Act (NEPA) FEIS is in preparation. The Federal Transit Administration (FTA) is the federal lead 
agency for the NEPA document, with the Federal Highway Administration (FHWA), U.S. Army Corps of 
Engineers (ACOE), and Hawaii State Department of Transportation as cooperating agencies. The NEPA 
FEIS will be prepared in accordance with the National Environmental Policy Act of 1969, §102, 42 U.S.C. 
§4332: Federal Transit Laws, Title 49 U.S.C. Chapter 53, §5301(e), §5323(b) and §5324(b); Title 49 U.S.C. 
§303, formerly Department of Transportation Act of 1966, §4(f); National Historic Preservation Act of 1966, 
§106, 16 U.S.C. §470(f); Executive Order 11990 (Protection of Wetlands); Executive Order 11988 (Flood 
Plain Management); Executive Order 12898 (Environmental Justice). 

The Department of Transportation Services (DTS) distributed the Primary Corridor Transportation Project 
Major Investment Study/Draft Environmental Impact Statement (MIS/DEIS) to agencies and the public in 
August 2000. Following the release of the MIS/DEIS, there was an agency and public review period from 
August 23, 2000 to November 6, 2000. The MIS/DEIS analyzed and compared the environmental, social, 
transportation, and financial impacts of three alternatives: No-Build, Transportation System Management 
(TSM), and Bus Rapid Transit (BRT). 

In addition to the MIS/DEIS public hearing (held October 12, 2000), special public hearings were conducted 
by the Honolulu City Council Transportation Committee on September 25 and October 5, 19, and 26, and 
November 14, 2000. On November 29, 2000, the Honolulu City Council selected the BRT Alternative as the 
Locally Preferred Alternative (LPA). 

At the time of adopting the LPA, the City Council asked the DTS to continue public dialogue on the project. 
Community working groups were formed to provide a forum for open dialogue between project sponsors and 
neighborhood, civic, business, government and other organizations so that environmental and transportation 
issues and refinements to project proposals could be discussed. The working groups also provided the 
community with an opportunity to obtain a greater in-depth understanding about BRT and what it means for 
their communities. 

As a result of the Working Groups and comments received on the MIS/DEIS, the DTS proposed to refine the 
LPA to include new and modified components, which the City Council endorsed on August 1, 2001. Since the 
proposed project refinements could result in significant environmental impacts, a Supplement Draft 
Environmental Impact Statement (SDEIS) was prepared. The State of Hawaii, Office of Environmental Quality 
Control (OEQC) approved the SDEIS for distribution on March 12, 2002. SDEIS printed copies were 
distributed to the public, libraries, community groups, and local, State, and federal agencies for review and 
comment by March 15, 2002. The agency and public review period was from March 23, 2002 to May 7, 2002. 
The SDEIS public hearing was held April 20, 2002. 

For the MIS/DEIS, 152 comment letters were received from federal, state, and local agencies; elected 
officials; neighborhood boards; businesses; civic organizations; and citizens. Twenty-three people presented 
oral testimony at the MIS/DEIS public hearing. At the special Transportation Committee public hearings, 86 
people presented oral and/or written testimony regarding the project. 

For the SDEIS, 95 comment letters were received and 63 people gave oral testimony at the public hearing. 

Many comments received expressed support or opposition to a particular alternative. Numerous substantive 
comments were also received during the MIS/DEIS and SDEIS public comment periods. The most frequently 
expressed concerns related to the following issues: 
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I. Costs and methods of financing a BRT alternative; 
2. Traffic and transportation issues; 
3. Community and social concerns; and 
4. Anticipated ridership. 

ORGANIZATION OF THE FEIS 

The FEIS consists of an Executive Summary, seven chapters and five appendices. The Executive Summary presents the major findings In summary form. The Executive Summary is intended to provide the reader with a basic understanding of the mobility constraints in the primary transportation corridor, the alternatives considered to address these mobility constraints, and the major impacts associated with the alternatives. 

Chapter It Purpose and Need, provides a description of the mobility problems in the primary transportation corridor, leading to a statement of the goals and objectives that this investment in transportation Improvements is meant to achieve. 

Chapter 2, Alternatives Considered, provides an overview of the screening and selection process that was applied to alternative transportation investments. Three alternatives are described and subjected to detailed assessment. This chapter discusses the capital and the operating and maintenance costs of each alternative. Alternatives considered, but not ultimately included, are also discussed here. 

Chapter 3, Affected Environment, describes the existing social and natural environmental conditions in the primary transportation corridor. This discussion provides an understanding of the environment in which the transportation investments would take place, identifies sensitive resources, and benchmarks the environmental conditions so that an assessment may be made of the impacts that alternative transportation investments could create. 

Chapter 4, Transportation Impacts, describes impacts on the transportation system that would result from the alternative transportation investments. Conditions are assessed based on projections to year 2025. The chapter emphasizes the performance of the transit and roadway systems. 

Chapter 5, Environmental Consequences, discusses potential impacts of the alternatives on the built and natural environment, both during project construction and upon completion. Mitigation measures to reduce the level of adverse Impact are described where appropriate. Specific elements analyzed in the chapter include: 
• Land Use and Economic Development 
• Displacements and Relocations 
• Neighborhoods 
• Visual and Aesthetic Resources 
• Air Quality 
• Noise and Vibration 
• Ecosystems 

• Water 
• Energy 
• Historic and Archaeological Resources 
• Parklands 
• Construction 
• Conformance with Sections 106 and 4(f) 
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Chapter 6, Financial Analysis and Alternatives Comparison, presents information on the financial feasibility 
and funding sources for each alternative plus evaluates how well each alternative satisfies the project 
purposes and needs and compares the cost-effectiveness and equity of the alternatives. 

Chapter 7, Responses to Comments, presents the oral and written comments received on the MIS/DEIS and 
SDEIS and the responses to those comments. 

Appendbt A summarizes the public and agency coordination processes. Appendix B contains conceptual 
engineering drawings of the alternatives. Appendix C contains correspondence pertaining to various formal 
environmental coordination processes. 

■1■4, 
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EXECUTIVE SUMMARY 

The Refined Locally Preferred Alternative (Refined LPA) builds upon the already started conversion of the 

existing bus system to a hub-and-spoke network by adding a bus rapid transit (BRT) system comprised of the 

Regional BRT and In-Town BRT in the primary transportation corridor. 

The Regional BRT portion of the corridor is approximately 17.5 miles long and includes extending the existing 

H-1 zipper lane three miles from Radford Drive onto the H-1 airport viaduct to the Keehi Interchange (Nimitz 
Highway), and constructing an approximately 6.5 mile long outbound, afternoon peak period contraflow zipper 

lane between Radford Drive and the Waiawa Interchange. Approximately 90 buses per hour will be using the 

zipper lanes during the peak periods to by-pass the congestion on H-1. To provide access for larger numbers 

of riders, the Regional BRT also includes constructing an exclusive BRT access-controlled ramp at Luapele 

Drive, and incorporating bus priority treatments to planned freeway ramps at Palailai interchange in Kapolei 
and at the North-South Road Interchange. 

The BRT is complemented by a series of other improvements identified in the Oahu Regional Transportation 

Plan (ORTP) and a network of 20 transit centers and park-and-rides. Seven of these transit centers and/or 

park-and rides already exist, two will be added as part of the Refined LPA, and eleven new ones will be added 

as part of the hub-and-spoke program independent of the Refined LPA. The Kapolei Transit Center and North-
South Road Park-and-Ride are the two hub transit centers that will be built as part of the Refined LPA. Other 

projects assumed to be implemented separately that will complement the Refined LPA include the addition of 

an express lane in both directions for high occupancy vehicles on H-1 between Kapolei and Managers Drive. 

A peak period contra-flow lane for buses in the median of Kamehameha Highway between Waimano Home 
Road and Salt Lake Boulevard in Pearl City/Aiea is also assumed to be implemented. 

The In-Town BRT will be a 12.8 route mile high-capacity transit system providing frequent service and direct 
access to major activity destinations and residential neighborhoods throughout Honolulu's urban core, It 
consists of three branches: the University of Hawail—Manoa (UH-Manoa) Branch, the Kakaako Mauka 
Branch, and the Kakaako Makai Branch. These three BRT branches will have 32 transit stops. The In-Town 

BRT will operate in exclusive median lanes or curbside contra-flow lanes along 38 percent of its length. Along 

the rest of the alignment it will operate in semi-exclusive curb Janes (29 percent) or in mixed traffic (33 
percent). Semi-exclusive lanes are shared with local buses and right-turning vehicles (as well as private buses 

in Waikiki). During peak periods, the In-Town BRT vehicles will operate at two-minute intervals between 
Middle Street and Downtown, at four-minute intervals between Downtown and UH, and at three-minute 
intervals between Downtown and Waikiki (where both Kakaako branches are combined). Off peak service will 

generally be half as often. 

The In-Town BRT will use environmentally friendly, state-of—the-art technologies to provide fast, reliable 
service to riders. Its advanced features include electric powered, 60-foot long articulated buses with low floors 

that match the height of the station platforms, along with extra-wide doors and pre-payment of fares for ease 
of boarding, and traffic signal priority at selected intersections that allow the BRT to miss getting caught just as 

the traffic light is changing. These advanced features, coupled with limited stop spacing (between % and % 
mile apart), priority lane treatments, and very frequent service will offer riders a true alternative to driving their 

cars. 

Initially the In-Town BRT system will use hybrid-electric powered vehicles. A decision will be made in 2008 as 

to the final traction power technology. The options at that time will be to continue with hybrid—electric 
propulsion or to convert to an all-electric, touchable embedded-plate system. 
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S.0 ORGANIZATION 

The purpose of this Final Environmental Impact Statement (FEIS) is to identify potential impacts resulting from the proposed implementation of the Refined Locally Preferred Alternative (Refined LPA). Figure 8.0-1 shows the elements of the Refined LPA. 

- 

.•1■1, This chapter summarizes the findings of the FEIS, which encompass all project changes throughout the Major Investment Study/Draft Environmental Impact Statement (M1S/DEIS) and Supplemental Draft Environmental Impact Statement (SDE1S) phases, to the present. Section S.1 summarizes the purpose and need for the project followed by Section S.2, which describes the alternatives that were considered, their evolution and the capital and operating and maintenance costs. Section S.3 summarizes the environmental impacts and analyses. Section S.4 discusses the financial analysis and cost-effectiveness analysis. Section 5.5 summarizes the analysis of equity and environmental justice. Section S.6 describes trade-offs between the alternatives and issues for future consideration. Section 8.7 lists the permits and approvals that are required. Section 8.8 summarizes the unresolved issues. 

Si PURPOSE AND NEED FOR ACTION 

Oahu's primary transportation corridor, which stretches from Kapolei in the west to the UH-Manoa and Waikiki in the east (see Figure S.1-1), is the location of the vast share of the total travel occurring on the island. Existing transportation infrastructure in this corridor is overburdened handling current travel demand. Further investment is required to improve the effectiveness of the corridor's transportation infrastructure. Transportation improvements in the corridor will enhance mobility, reduce travel time and improve the quality of life for Oahu's residents and visitors. 

Through continual public involvement and technical analysis, the following set of purposes and needs for a transportation investment in the primary transportation corridor was identified: 

.1■II. 

MOM. 

- 

- 

- 

-  

-  1. Increase the people-carrying capacity of the transportation system in the primary transportation corridor by providing attractive alternatives to the private automobile. 
2. Support desired development patterns. 
3. Improve the transportation linkage between Kapolei, which is envisioned to be the "Secondary Urban Center" of Oahu, and Honolulu's Urban Core. 
4. Improve the transportation linkages between communities in the Primary Urban Center (PUC) to increase the attractiveness of in-town living. 

S.2 ALTERNATIVES CONSIDERED AND THEIR EVOLUTION 

.2.1 Fvolotion of the Alternativec 

The alternatives which are presented in the FEIS evolved through an iterative process wherein a wide range of options was progressively analyzed in increasing detail. The final result of this extensive process is the Refined LPA. 

Even after the initial alternatives were narrowed down to the three best fit alternatives presented in the MIS/DE1S, these alternatives underwent continual refinement using input from many sources, including the Oahu Trans 2K meetings, formal "scoping" meetings held for the general public and agencies, working group meetings and additional agency and public input. 
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The first step in the evolution of the alternatives involved combining information gathered from public and agency outreach with the results of prior studies in order to identify a broad range of alternatives for 
consideration. Public input was obtained primarily through the 21st Century Oahu Visioning Process and its transportation component, Oahu Trans 2K. The 21 81  Century Oahu Visioning process began in September 1998, and consisted of a series of neighborhood-based community meetings designed to enhance 
opportunities for public input in planning a vision for Oahu's communities. The Oahu Trans 2K process involved four rounds of public meetings in 19 districts throughout the island and a fifth round islandwide meeting. In addition, a series of meetings were held with working groups representing six geographic subdivisions of the primary transportation corridor. Since project inception, over 500 meetings have been conducted for Oahu Trans 2K, community working groups, and outreach with agencies, individuals, businesses, institutions, and organizations. 

In addition to public and agency input, alternatives were developed based on site visits, review of City and State plans, existing and projected land use and travel demand patterns, environmental constraints, and other research. Transportation alternatives were configured to support land uses that would facilitate transit ridership and contribute to sustainable, livable communities. This will maximize the efficiency and effectiveness of the transportation system, and create a mutually supportive transportation system and land use development pattern. 

In August 2000 the 
impact Statement (MIS/DFIS)  was published. Three alternatives were analyzed in the MIS/DEIS: the No-Build Alternative, Transportation System Management (TSM) Alternative, and Bus Rapid Transit (BRT) Alternative. 

Following publication of the MIS/DEIS, there was a public review period from August 23, 2000 to November 6, 2000. In addition to the MIS/DEIS public hearing, five special public hearings were conducted by the Honolulu City Council Transportation Committee. On November 29, 2000, the Honolulu City Council selected the BRT Alternative as the LPA. 

At the time of adopting the LPA, the City Council directed the Department of Transportation Services (DTS) to continue public dialogue on the project Community working groups were formed to provide a forum for open dialogue between project sponsors and neighborhood, civic, business, government and other organizations to discuss environmental and transportation issues, and refinements to project proposals. The working groups were generally organized by the following geographic areas: Pearl City/Aiea, Aliamanu/Salt Lake/Foster Village, Kalihi, Downtown/Kakaako, Mid-Town/University, and Waikiki. 

Working Group members were responsible for attending meetings, reporting back to their representative organizations, and bringing the resulting feedback to the Working Group meetings. The Pearl City/Aiea, Kalihi, Downtown/Kakaako, and Mid-Town/University Working Groups each had a series of meetings between February and June 2001. The Waikiki Working Group meetings were conducted from August 2001 through April 2002. The Aliamanu/Salt Lake/Foster Village Working Group met in July 2002. 

As a result of the working groups and comments received on the MIS/DEIS, the DTS proposed refinements to the LPA to include new and modified components (see Figure S.0-1), which the City Council endorsed on August 1, 2001. The refinements included the addition of a new In-Town BRT branch to serve Aloha Tower Marketplace and the Kakaako Makai area; realignment of a small segment of the UH-Manoa Branch from Ward Avenue to Pensacola Street between South King Street and Kapiolani Boulevard, with a new transit stop along South King Street at Pensacola Street; and elimination of the proposed H-1 Regional BRT ramps at Kaonohi Street and Radford Drive to be replaced by a new H-1 BRT ramp near Aloha Stadium at Luapele Drive. Additionally, it was decided that the Kakaako Mauka Branch and Kakaako Makal Branch would use Alakea and Bishop Streets instead of Richards Street in response to comments received from area residents. Realigning the Kakaako Mauka Branch also provided the opportunity for two new transit stops, one on Alakea Street and one on Bishop Street. 
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Since the refinements were being proposed after completion and distribution of the MIS/DEIS and because 
the refinements were anticipated to have environmental impacts that were not disclosed in the MIS/DEIS, a 
Supplemental Draft Environmental Impact Statement (SDEIS) was prepared. A public hearing on the SDEIS 
Was held on April 20, 2002. 

In response to comments received on the SDE1S during the public comment period, several additional 
refinements have been incorporated into the Refined LPA. These include substituting North-South Road for 
Kunia Road as the park-and-ride location serving the Ewa Plains area; replacing the direct connector ramps at 
Kapolei, Kunia (now North-South Road), and Middle Street with less costly BRT priority treatments at these 
same locations using existing and planned freeway ramps; and, shifting a short section of the Kakaako Makai 
branch alignment to Forrest Avenue rather than Channel Street as the connection between Ala Moana 
Boulevard and Halo Street. 

S.2.2DesalptionstfAlternatimes 

The three alternatives analyzed in the FEIS are the following: 

No-Build Alternative. This alternative includes existing transportation facilities and conversion of the present 
predominately radial bus system to a hub-and-spoke configuration. Also included are highway improvement 
projects, which have been identified by OMPO in the Transportation for Oahu Plan 2025 (TOP 2025). 
Expansion of the bus fleet to maintain current transit service levels, especially in developing areas such as 
Kapolei, is also part of this alternative. The term 'No-Build" needs clarification, because this alternative 
includes the construction of long-range highway projects and modest expansion of transit service to 
accommodate future growth. The No-Build Alternative serves as a reference point against which the build 
alternatives can be compared in terms of environmental impacts. 

Transportation Systems Management (TSM) Alternative. Typically, TSM strategies are low to moderate 
cost improvements designed to increase the efficiency of the existing transportation infrastructure. TSM 
measures typically include elements such as traffic engineering and signalization, transit operational changes 
and modest capital improvements. Besides being a potential alternative for selection by decision makers, the 
TSM Alternative serves as a benchmark against which more extensive build alternatives can be evaluated for 
their cost-effectiveness. 

The TSM Alternative includes reorientation of the present bus route structure from a predominantly radial 
service pattern to a hub-and-spoke network, extension of the H-1 A.M. zipper lane, bus priority treatments on 
selected arterials, and a significantly expanded bus fleet over the No-Build Alternative. There would also be 
two additional transit centers and one more park-and-ride facility with the TSM Alternative. Additionally, many 
of the other transit centers would be larger compared to those proposed under the No-Build Alternative. 

Refined LPA (BRT Alternative). The Refined LPA will provide a more balanced transportation system than 
the present automobile-oriented infrastructure. A hub-and-spoke bus network similar to the TSM Alternative 
would connect with the Regional and In -Town BRT elements, integrating the hub-and-spoke network with a • 
fast, high-capacity transit system' spanning the primary transportation corridor. The In-Town BRT will provide 
high capacity, frequent, in-town transit service throughout Honolulu's Urban Core (Middle Street, through 
Downtown Honolulu, to UH-Manoa and Waikiki). The Regional BRT will incorporate regional transit routes 
that utilize bus priority facilities (express lanes) on the H-1 Freeway, creating an H-1 Freeway BRT Corridor, 
with priority treatment for regional transit vehicles at selected ramps and arterials to facilitate movement 
between the H-1 Freeway BRT Corridor and the corridors transit centers. The Refined LPA will utilize 
expanded capacity, increased frequency, and enhanced service quality to attract commuters out of single- 

-. 	 occupant automobiles. 
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The Regional BRT will complement and augment the In-Town BRT. At the Middle Street Transit Center, 
some of the regional local buses will terminate, while others of the regional express routes will continue into 
town using the In-Town BRT priority lanes. The Regional BRT vehicles that continue into town will continue 
along the UH-Manoa and Kakaako Mauka branches and operate as In-Town BRT vehicles to the termini of 
these routes. With this approach, many passengers commuting from outlying areas will not have to transfer at 
Middle Street. Through integrated planning and use of timed-transfers at outlying transit centers, route 
duplication will be reduced, system capacity will be increased and schedule reliability will be improved. These 
operational attributes are key ingredients of effectiveness. Together, the Regional BRT and In-Town BRT will 
provide an integrated transit system enhancing mobility within the primary transportation corridor, and between 
the primary transportation corridor and other parts of the island. 

S.2.3CapItaLaosts 

Table S.2-1 shows the capital cost estimates for the transit portion of the alternatives, by project component. 
These cost estimates include the normal replacement of buses, The Handi-Van vehicles, and BRT vehicles 
over the 23-year analysis period. For comparison purposes, the costs in this section are presented in constant 
Year 2002 dollars, while the financial analysis in Section 8.4 of this Executive Summary and Chapter 6 of this 
Final Environmental Impacts Statement are in year of expenditure dollars. Therefore, the readers of this 
document are advised to be cognizant of the differences in the reported costs. 

TABLE S.2-1 
CAPITAL COST SUMMARY-2003 TO 2025 

(MILLIONS OF 2002 DOLLARS) 

Prolect Component No-Build TSM 
Refined t,PA 

With Hybrid-Electric With EPP 
Bus & TheHandi-Van Acquisition** $34.1 $461.9 $512.5 $512.5 
Regional Bus Rapid Transit $10.3 $78.9 $203.0 $203.0 
In-Town Bus Rapid Transit *** $0,0 $0.0 $239.4 $322,7 
Total $404.4 $540.8 $954.9 $1.038.2 

Sources: Parsons Brinckerhoff for No-Build and TSM Alternatives. Rider Hunt Lovett & Bailey Ltd. for Refined 
LPA. June 2002. 

EPT: Embedded Plate Technology 
** Includes new bus maintenance facility for TSM Alternative and Refined LPA. 
"* Includes BRT vehicles net cost for advanced technology beyond standard bus cost. 

It is estimated that the total capital costs over the 23-year period would range from about $404 million for the 
No-Build Alternative, to $1.04 billion for the Refined LPA with embedded plate technology (EPT), in constant 
2002 dollars. The cost of the Refined LPA would be approximately $955 million if hybrid-electric rather than 
EPT is chosen as the final vehicle propulsion technology. As shown in Table S.2-1, the biggest cost item for all 
the alternatives would be the acquisition of buses and TheHandi-Van vehicles to serve island-wide transit 
needs. The cost of the BRT components represents only about half of the total cost of the Refined LPA. The 
BRT cod is $442 or $526 million, depending on the final technology selected. 

Z.2.4Operating_andida1ntenancagUktafdasta 

Table S.2-2 presents annual operating and maintenance (O&M) cost estimates for the alternatives. The costs 
are for the forecast year 2025, assuming full development of each alternative, and are expressed In 2002 
dollars. 
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TABLE 2,2-2 
ANNUAL OPERATING AND MAINTENANCE COST SUMMARY, 20251  

(MILLIONS OF 2002 DOLLARS) 

Alternative Bus O&M Cost 
_ 

in-Town BRT 
O&M Cost 

Total Project O&M 
Cost 

No-Build $120.7 — $120.7 	
_ 

TSM $139.8 — $139.8 
Refined LPA $144.3 $7.0 $151.2 

Source: Parsons Brinckerhoff, June 2002. 
Note: 1) Excludes TheHandl-Van O&M cost. 

It is estimated that O&M costs for the No-Build Alternative in 2025 would be about $121 million (in 2002 
dollars). This compares to current operating costs for the existing bus system of about $118 million. Both numbers do not include TheHandi-Van operations. This increase over today's costs is a result of a modest 
expansion of bus service and fleet size even in the No-Build Alternative. Comparing the TSM Alternative to the No-Build Alternative, O&M costs are estimated to increase to about $140 million as a result of the increase in the size of the bus fleet. The $151 million O&M cost for the Refined LPA includes two components, the cost of expanded systemwide bus service and the cost of the In-Town BRT. 

S.3 IMPACTS AND MITIGATION 

This section presents a summary of the significant transportation and environmental impacts associated with each of the alternatives. 

S..11...aransportation_Impacts 

Because of the geographical constraints of the primary transportation corridor (mountains on one side and ocean on the other), travel is concentrated within a linear corridor and focused onto a limited number of 
parallel highway and arterial streets. Even with the planned widen ings and other improvements to the highway system, because of projected growth, congestion is forecast to get even worse than today. Community feedback from outreach activities such as the Trans 2K workshops has indicated that grade-separated 
structures and extensive roadway widening as means to reduce traffic congestion are unacceptable. Instead 
people indicated that they are in favor of solutions that increase the people carrying capacity of the existing transportation infrastructure. Building upon the already successful bus system in Honolulu by taking it to the next level with a bus rapid transit system is a key element in solving future travel needs while preserving 
Oahu's idyllic environment. The Refined LPA would offer a fast, efficient travel mode through the congestion for those choosing to travel by transit, because transit vehicles would use the un-congested exclusive and semi-exclusive transit lanes. 

A significant indicator of regional travel conditions is Vehicle Hours of Delay (VHD), which is the difference in vehicle travel time between free-flow and congested conditions. In 2025 the Refined LPA is projected to have substantially lower daily VHD than the No-Build or TSM Alternatives (17.3 percent less VHD than the No-Build Alternative and 14.8 percent less VHD than the TSM Alternative). This reduced VHD is indicative of less congestion on roadways. 

In 2025 the Refined LPA is forecast to attract 20 percent more riders than the No-Build Alternative and 12 percent more riders than the TSM Alternative. This translates into over 51,400 more transit trips per day than the No-Build and 33,200 more than the TSM Alternative. What is significant about this is that these would all be people diverted from autos to transit, reconfirming that there would be less congestion with the Refined LPA. This means that the Refined LPA will not only benefit transit riders by giving them a less congested route to-and-from the urban core, but will benefit peak period traffic operations on the regional roadway 

Primary Corridor Transportation Project 	 Final EIS November 2002 	 5-8 

AR00047961 



system by reducing the number of autos using it. The benefits would accrue to all traffic on the freeway by shortening the length of time the freeway is congested. 
Additionally, expanding the zipper lane operation to the P.M. peak period will benefit transit riders and carpool occupants with 2 or more riders by providing a less congested path through the heavily traveled H-1 Freeway corridor. An analysis determined that the contra-flow zipper lane could be implemented during the P.M. peak period, while maintaining acceptable traffic flow in the off-peak direction lanes on H-1. 

Traffic impacts were analyzed at intersections all along the in-Town BRT alignment where the BRT would be operating in exclusive or semi-exclusive lanes. The findings are the following: 

Ltilliagitattiliculavardrzeidor. After one lane in each direction converted to exclusive transit use, intersection level of service (LOS) for the Refined LPA will be equal to or better than for the No-Build and TSM Alternatives. This is possible primarily because the Refined LPA is projected to achieve sufficiently higher transit usage to decrease the peak hour, peak direction traffic along Dillingham Boulevard by almost 3,000 vehicles per hour (vph). 

SfIllib_iiing..Skeet Corridor. Peak traffic during the P.M. peak period in 2025 will continue to be Koko Head-bound along South King Street. Similar to the Dillingham Boulevard Corridor, there is projected to be a reduction of traffic volume along the section of South King Street where the BRT will operate due to the diversion of some auto drivers to transit. This diversion will enable the Refined LPA to perform at comparable intersection LOS to the No-Build and TSM Alternatives, after the conversion of two general-purpose lanes; one to semi-exclusive transit use and one to exclusive transit use. 

Kapiolanl Boulevard Corridor.  The Refined LPA will convert two general-purpose traffic lanes to exclusive transit lanes in the middle of Kapiolani Boulevard generally between Pensacola Street and Atkinson Drive, leaving two general-purpose traffic lanes in each direction regardless of the time period. Contra-flow coning for all traffic will continue Koko Head of Atkinson Drive, but will be discontinued between Atkinson Drive and South Street. The Refined LPA is projected to have a worse intersection LOS in 2025 compared to the No-Build and TSM Alternatives, mainly due to the two fewer lanes available to carry traffic in the peak direction. It is projected, however, that Kapiolani Boulevard traffic will still be operating acceptably for urban peak period conditions in the section with BRT lanes. 

Aia Moana,Bouievard Corridor.  During both A.M. and P.M. peak periods in 2025, the Ala Moana Boulevard/Atkinson Drive intersection is projected to be congested for all the alternatives. Given the physical constraints of Ala Moana Center on the mauka side and Ala Moana Regional Park on the makai side, roadway widening is not an option. Only the Refined LPA with its semi-exclusive lane Koko Head-bound and exclusive lane Ewa-bound will allow BRT vehicles, local buses, and tour buses to bypass the congestion and continue to provide service for their patrons. For the section of Ala Moana Boulevard between the Ala Wai Canal and Katie Road, the Refined LPA proposes a 5-10 foot widening by reducing the width of the raised median and narrowing the existing traffic lanes to provide an additional lane in both Ewa-bound and Koko Head-bound directions. The additional lanes would be for BRT vehicles, local buses, tour buses and trolleys, and right turning vehicles. Because of the added capacity of these lanes the congestion will be substantially less with the Refined LPA for all traffic along this section. 

Katie Road Corridor.  The Refined LPA proposes to widen Kalia Road by one lane in each direction, with these lanes being designated as semi-exclusive lanes. BRT vehicles, local buses, private buses, and vehicles turning right into driveways on Kalia Road will be able to use these lanes. Because of the new lanes proposed for Kalia Road, traffic operations are projected to be better in 2025 with the Refined LPA compared to the No-Build or TSM Alternatives. 

Kalakaua Avenue Corridor.  Kalakaua Avenue will be used as the Koko Head-bound segment of the counter-clockwise BRT Loop within Waikiki. During normal peak traffic hours Kalakaua Avenue is not projected to be congested with any of the alternatives. During special events, which occur frequently in 
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Waikiki, Kalakaua Avenue will continue to be congested. During these times the semi-exclusive curb lane will 
allow the BRT vehicles, tour buses, and trolleys a clearer path through the congestion. During special events 
such as parades where all or sections of Kalakaua are closed, the BRT vehicles will be re-routed to Kuhio 
Avenue. 

Kuhio Avenue Corridor.  The Waikiki Livable Communities project has proposed that the existing 
sidewalks be widened on Kuhio Avenue. With sidewalk widening, what would remain is enough roadway 
width to provide two traffic lanes in one direction, one traffic lane in the other direction, and space for median 
left-turn lanes at selected locations. Turnouts would be provided for commercial truck and tour bus loading 
and for local bus stops. In the Refined LPA, two lanes would be oriented in the Ewa-bound direction with the 
curb lane designated as a semi-exclusive lane for BRT vehicles, local City buses, tour buses, trolleys, and 
right-turning vehicles. Koko Head-bound there would be a single general-purpose traffic lane. 

With regard to parking impacts, an efficient transit system will encourage people to use transit rather than 
drive automobiles. As a result, parking demand in the PUC with the Refined LPA should decline along the 
transit spine. Where on-street parking is removed to permit transit lanes for the Refined LPA, new 
neighborhood parking facilities will be considered to replace the on-street parking, but only if they meet other 
livable community objectives and are the result of community-based planning. 

Minor loading zone impacts will occur with the Refined LPA in Downtown and in !wile'. There would be no 
loading zone impacts in Waikiki. For the Downtown and Iwilei loading zones affected, substitute loading areas 
will be developed and coordinated through a community-based planning process. 

The Refined LPA will positively affect the pedestrian environment through stop and sidewalk improvements, 
including Americans with Disabilities Act (ADA) ramps, and safer crosswalks and sidewalks in the vicinity of 
the BRT stops. Moreover, the Refined LPA will provide benefits for pedestrians in a number of ways. Transit 
will use less space to carry more people than automobiles. Environmentally friendly transit vehicles will 
produce less noise and air pollution. These factors will contribute to an improved urban walking experience. 

S.3.2 Fnvironmentat ImpactA 

The environmental analyses that were conducted looked at parameters most pertinent to transportation 
projects, and those parameters that would highlight the differences among the alternatives. The analyses 
addressed potential impacts on sensitive resources and issues identified during the scoping process, which 
took place prior to the issuance of the MIS/DEIS. Analyses also included other studies required by law. 

Land_Use  

The In-Town BRT will provide a permanent, fixed transportation infrastructure within the urban core of 
Honolulu. Its high level of transit service will facilitate transit-oriented development, a mix of residential and 
commercial uses in a pedestrian friendly environment, which is consistent with the Draft Primary Urban Center 
Development Plan (May 2002). 

The Regional BRT will improve connections between Kapolei and the PUC. The City's Ewa Development 
Plan (1997) supports the development of Kapolei as the island's second largest urban center, after the PUC. 
The Refined LPA will provide the strengthened transit connection between Kapolei and the PUC that is 
necessary to facilitate continuing business, commercial and residential development in Kapolei and the Ewa 
Plain. 

In contrast, it is unlikely that the TSM or No-Build Alternatives would encourage and support transit-oriented 
development in the urban core, and these alternatives would be generally less supportive of land use goals of 
the Ewa Development Plan than the Refined LPA. 
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Analyses were conducted to estimate the effects of project construction on the local economy. Using the 
Hawaii Department of Business, Economic Development, and Tourism forecasting methodology it is estimated 
that the elements of the No-Build and TSM Alternatives involving construction would generate 279 and 713 
person-years of construction jobs, respectively. In contrast, it is estimated that 3,737 person-years of 
construction jobs would be created through implementation of the Refined LPA. Since it is expected that 
construction of the Refined LPA would be financed in part by federal discretionary (New Starts) grants, 1,106 
person-years of construction jobs resulting from the Refined LPA would be "new" jobs that would not occur in 
the absence of the Refined LPA. The No-Build and TSM Alternatives are assumed to utilize federal formula 
funds, and therefore would not qualify for FTA New Starts funding. As a result, no new construction jobs 
would result from the use of federal dollars. 

In addition to considering the jobs created directly in construction, analyses were also conducted to estimate 
the indirect and induced jobs. The indirect and induced person-years of jobs that would be created by the No-
Build and TSM Alternatives are estimated to be 704 and 1,797, respectively, whereas it is estimated that the 
Refined LPA would create 9,418 indirect and induced person-years of jobs. 

Fonomic Impacta_Directly Attributable To Trpnsit System 

The Refined LPA will increase employment for bus drivers (bus and In-Town BRT) and mechanics from 1,181 
today to 1,760 by 2025, an increase of approximately 600 jobs or 49 percent. The expanded fleet and new 
BRT system will also generate additional administrative and management jobs. 

nisplanemenN 

None of the alternatives will cause displacement of any residences; however, one property will be affected 
under the Refined LPA. Kapalama Makai, an apartment complex on the comer of Dillingham Boulevard and 
McNeill Street, will need to have its driveway reconfigured and will lose one to two parking stalls. 

The No-Build Alternative, TSM Alternative, and the Refined LPA all assume the construction of the North-
South Road park-and-ride facility. The North-South Road Park-and-Ride will require about four acres of 
agricultural land currently used by an active farm, but the farm would remain viable. There would be no other 
displacements with the No-Build and TSM Alternatives. The Refined LPA will affect 29 additional businesses 
or institutions, which will experience minor losses of parking and/or land area due to street widening. 

EquityAncLEavironmeniallistice 

The Refined LPA will not cause disproportionately high and adverse health or environmental effects on 
minority and low-income populations. Some of the minority and low-income populations would be located 
near elements of the Refined LPA, such as the In-Town BRT. However, the alignment was selected to 
minimize adverse impacts while maximizing travel benefits for the primary corridor's neighborhoods, including 
those occupied by minority and low-income residents. In addition, the improved transit service provided by the 
Refined LPA will improve mobility for minority and low-income residents throughout the primary transportation 
corridor. The No-Build and TSM Alternatives would also not cause disproportionately high and adverse health 
or environmental effects with respect to minority and low-income populations. 

IlisualArariastbatiailearaurcas 

The Refined IPA provides opportunities to enhance the urban form, not only in the urban core, but also 
wherever transit improvements are proposed. Many of the elements of the Refined IPA, such as the In-Town 
and Regional BRT priority lanes, will involve few physical changes other than to the street surface resulting in 
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little or no visual impact to the existing landscape, regardless of land use. Through the use of streetscape 
improvements (e.g. sidewalk paving, landscaping, and street lighting) and passenger amenities at BRT stops, 
the Refined LPA offers an opportunity to enhance the visual quality of the streetscape and improve the 
pedestrian experience. As a result of the project, there would be a greater sense of visual order and unity 
because of the physical improvements and landscape treatments along the alignment. 

Those project elements potentially causing visual impacts will be designed and landscaped to have the least 
possible visual impact by blending in with their surroundings. Project elements such as transit centers and 
transit stops provide urban design opportunities to improve existing streetscapes with cohesively designed 
architectural elements, landscaping street furniture, street trees and lighting. 

Energy Consumption 

The Refined LPA will result in the least amount of direct energy consumption because it would lead to a 
substantial decrease in the vehicle miles of travel (VMT) by autos. In comparison to the No-Build Alternative, 
the Refined LPA will reduce energy consumption by about 215,000 barrels of oil in the design year 2025, 
assuming that hybrid diesel/electric In-Town BRT vehicles are used. In comparison to the TSM Alternative, 
the Refined LPA will reduce energy consumption by about 250,000 barrels of oil under the same conditions. 

Air Quality 

Air quality was analyzed at the intersection or microscale level using measurements of carbon monoxide (CO) 
concentrations. Under worst-case meteorology conditions, all three alternatives would result in CO 
concentrations above the stringent State ambient air quality standards at most locations or intersections 
studied. Worst-case 1-hour concentrations under the Refined LPA are predicted to be generally the same as 
those under either the No-Build or the TSM Alternative, with a few exceptions due to some additional 
automobile queuing expected at these locations. 

The TSM Alternative and Refined LPA would not worsen regional air quality in comparison to the No-Build 
Alternative. 

Noise_and Vibration 

Future noise levels along the alignment of the In-Town BRT system of the Refined IPA will be lower than with 
the TSM and No-Build Alternatives because of the use of electric or hybrid-electric vehicles, which produce 
substantially less noise than standard diesel buses. 

There are no severe noise impacts projected for any sites along the Refined LPA alignment. Assuming use of 
hybrid diesel/electric vehicles, moderate noise impact is projected for one location on the In-Town BRT 
alignment, the Bishop Garden Apartments on Dillingham Boulevard in Kalihi. If the embedded plate 
technology is chosen, no impacts are projected. 

Using the diesel and hybrid diesel/electric technologies in the Regional BRT system, the BRT vehicles 
traveling to and from the Aloha Stadium Transit Center are expected to result in moderate noise impacts at 
the Puuwai Momi Apartments on Salt Lake Boulevard and Kamehameha Highway, and at least one single-
family residence on Luaole Place. The final design phase will include studies to determine more specific noise 
impacts. 

Ground vibration levels caused by the rubber-tired electric or hybrid diesel/electric bus would be minimal and 
would not exceed FTA criteria. Therefore, no vibration impacts are expected under any alternative. 
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Ecosy,stemR 

No state or federally listed, proposed, or candidate threatened or endangered plant or animal species, except the white tern, is likely to be affected within areas proposed for construction under the Refined LPA. The State of Hawaii lists the Oahu population of the white tern (Gygis alba) as endangered. White terns are also a federally protected species under the Migratory Bird Treaty Act. No impacts to these birds are expected under the No-Build and TSM Alternatives. 

A tree survey and Impact analysis for the Refined LPA identified that 154 street tree impacts may occur along the In-Town BRT alignment, of which 34 trees were classified by the project's qualified certified arborist as being notable trees, or trees deemed important to the urban landscape character. The impacts will mostly Involve moving trees further back from the curb along those sections of the alignment where the street needs to be widened. Wherever a tree needs to be removed, a similar species as that tree will be planted in its place. No tree impacts are expected under the No-Build and TSM Alternatives. 

0.11•111, 
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Water 

No major impacts on water resources are expected for any of the proposed alternatives. Increasing transit ridership would reduce non-point source water pollution generated by automobiles. 

Historical Resources 

Adverse effects to archaeological sites are not expected under the No-Build and TSM Alternatives. Also, there are no historic-period resources (historic buildings, structures and objects constructed or erected after western contact) or traditional cultural properties within the Area of Potential Effect (APE) of either alternative. 

Under the Refined LPA, construction of the In-Town BRT may require excavation about two to three feet in depth along the alignment if embedded plate technology Is used. This activity would have a moderate to high probability of uncovering subsurface archaeological resources along certain segments, such as in Chinatown, Kakaako, Ala Moana and Waikiki. The APE of the Refined LPA contains several historic-period resources. Most of them will not be adversely affected because right-of-way is not needed at these sites, nor will they be affected by being in proximity to transit stops. The Refined LPA may cause an °adverse effect" on Chinatown, the Hawaii Capital Historic District and Thomas Square because these resources have visual integrity, which may be affected by the transit stops. Other historic-period resources that may be adversely affected by the Refined LPA include the Kapiolani Boulevard historic landscape because of tree relocations, and lava rock curbs, which are considered historic by the State Historic Preservation Division (SHPD), because they will be temporarily removed during construction of certain transit stops. 

Parkland% 

In general, the Refined LPA, and to a lesser extent the TSM Alternative, would enhance the value of the park and recreational resources in the study area by improving their accessibility for transit users. For example, the Kakaako Makai Branch of the In-Town SRI would provide improved transit service to recreation resources in the Kakaako Makai Community Development District. 

Construction impacts 

The Refined LPA will have the most new construction, therefore having the greatest impact of the three alternatives. For example, transit lanes will be constructed along the alignment of the In-Town BRT within existing streets. Construction Impacts will be temporary and detailed mitigation plans will be developed, Including a plan for maintenance of traffic. An archaeological contingency procedure will be prepared, should unanticipated resources be encountered during construction. 
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The TSM Alternative would include some construction, but mainly involves operational changes to the bus 
system. The No-Build Alternative has the fewest impacts, because it assumes no additional construction from 
the future No-Build condition. 

This section summarizes the mitigation measures proposed by the City to minimize any adverse impacts. 

Relocation 

Since federal funds would be used to assist project construction, the project would be subject to provisions of 
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (49 CFR Part 24, 42 
U.S.C. 4601, et seq.). Although no displacement of businesses or residents is expected, should it become 
necessary, State law on relocations is provided in Hawaii Revised Statutes (HRS) Chapter 111 1  Assistance to 
Displaced Persons. 

Fair market compensation for land, buildings and uses would be provided to property owners directly affected 
by right-of-way requirements. For properties that would experience partial displacement but not relocation, 

7 	mitigation would be provided at project cost, such as reconstruction of a driveway or parking area. 

Visual and Aesthetic Resource  

Project elements such as transit centers and transit stops will be designed to visually blend in with their 
surroundings. In particular, transit stops in or near Chinatown, the Hawaii Capital Historic District, Thomas 
Square, Kapiolani Boulevard, Waikiki Beach, Kapidani Park and UH-Manoa are considered to be in potentially 
sensitive areas and will be designed with sensitivity to be compatible with their surrounding contexts, based on 
public input and conformance with appropriate design standards. 

•••• 
Nola  

Noise mitigation for the Bishop Garden Apartments is not deemed to be feasible and will not be included as 
part of this project, because a wall at this location would Impair driver visibility and interfere with pedestrian 
and traffic movements. Interior sound insulation of the affected apartment units could be a reasonable 
alternative to a noise barrier, including air-conditioning installation and replacement of windows and doors 
facing the BRT alignment. 

Property line noise barriers would be effective In mitigating the noise impacts to the Puuwai Momi Apartments. 
A 10-foot high noise barrier wall is proposed along the affected section of Salt Lake Boulevard. Noise barriers 
would not be feasible in mitigating noise impacts at the single-family residences on Luaole Place, because a 
barrier would likely interfere with traffic and pedestrian movements. Interior sound insulation and installation of 
air-conditioning in affected homes could be a reasonable alternative to a noise barrier for this area. 

Ecosystems 

A survey of the project area will be conducted for white terns and their nests prior to final design. Sensitive 
trees and areas will also be monitored immediately prior to and/or during construction activities that involve 
tree relocation, removal, and/or trimming. All monitoring will be coordinated with the U.S. Fish and Wildlife 
Service (USFWS). DTS will also coordinate tree trimming with the City's Department of Parks and Recreation 
(DPR), which has standard procedures to avoid impacts to white tems and their eggs. 

A tree preservation program will be developed in conjunction with a qualified certified arborist to mitigate 
unavoidable impacts. The tree preservation program will be in accordance with standard procedures used by I 
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the DPR, and community input will play a role in identifying key components of the program. On-site tree 
relocation is the preferred mitigation option wherever possible, but land acquisition by the City may be 
necessary. If a tree must be relocated off-site, the project team under direction from DTS and input from the 
appropriate working groups will identify suitable sites for relocating each individual tree. DTS will replace trees 
that must be removed altogether at a minimum of a one-to-one ratio. 

Water Resources 

Although no impact on water resources is expected, specific sediment and erosion control measures would be 
resolved during final design, and a best management practices plan would be developed to control roadway 
contaminants resulting from additional impervious surfaces as a preventative measure. 

ElistortotAmbaeologicaLaesaurras 

A memorandum of agreement (MOA) pursuant to Section 106 of the National Historic Preservation Act will be 
prepared and will specify that archaeological monitoring be conducted during excavation in areas along the In-
Town BRT alignment with moderate to high levels of probability of uncovering archaeological resources. 
Potential impacts would mostly be related to construction of the embedded plate technology. 

The MOA will also contain stipulations that require consultation with the SHPD and other stakeholders on the 
design of those transit stops that may adversely affect historic properties. The consultation will focus on the 
type, number and size of structures, architectural style, and protection of important viewsheds and historic 
characteristics of affected properties. 

EaLking.andloading2anes 

It is expected that an efficient transit system would encourage people to use transit rather than driving private 
vehicles. Parking demand in the PUC ie expected to decline in general under the TSM Alternative and 
Refined LPA, but especially along the In-Town BRT alignment in the Refined LPA. 

In areas where a large concentration of on-street parking spaces will be affected by In-Town BRT operations, 
replacement parking in new off-street parking facilities will be considered, but only if they meet other livable 
community objectives and are the result of community-based planning. Areas of concern will be addressed on 
a case-by-case basis during the projects final design phase. 

As with parking impacts, loading zone impacts will be addressed in the final design phase using community-
based planning as an integral part of the decision-making process. 

Bicycle Facilities 

The Refined LPA will not affect the provision of bicycling facilities as identified in the State's Pilo:,  Plan Hawaii 
and the City's Honolulu Bicycle Master Plart  In addition, the Refined LPA will allow curbside semi-exclusive 
BRT lanes at various locations to be shared with cyclists. Specific mitigation that is proposed includes 
widening the curbside lanes on Dillingham Boulevard from 14 feet to 18 feet between Middle Street and 
Waiakamilo Road to provide more room for cyclists and motorists to share the lane, and providing a bike lane 
on South King Street between Alapai Street and Pensacola Street. 

Conctrtintiott 

Coordination between project planners and the community will continue during the development and 
Implementation of a Construction Management Plan and Mitigation Program that would address in detail the 
project's construction and construction impact mitigation. 
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A public information program will include education; the presence of representatives at public gatherings; informational materials describing the construction process and its progress; dissemination of information on significant construction activities, detours, and recommended alternative routes; and information pertinent to methods of minimizing public inconvenience. A community advocate selected from the working group organizations will be retained through the construction process to facilitate solutions to specific construction impacts and concerns expressed by affected businesses, organizations and individuals. 

An overall project Maintenance of Traffic Plan will include measures to reduce the need for total street closures during construction, detailed traffic flow patterns and traffic detours, measures to minimize the impact of loss of parking during construction, and programs to increase transit ridership. 

Detailed pedestrian flow patterns will be developed and alternative pedestrian routes will be provided around or through construction areas to provide access to all adjacent structures and affected facilities. 

Access to docks, terminals and other water-related facilities will be maintained through close coordination with all public agencies having harbor-related responsibilities. 

Abatement measures tailored to the source will be implemented for the control of fugitive dust, emissions, noise and vibration. 

Specific plans will be developed during final design for: 
• Sediment and Erosion Control Plan incorporating Best Management Practices (BMPs) to control runoff; • Spill Containment Control and Countermeasure Plan; 
• Solid Waste Management Plan; 
• Contaminant Management Plan detailing contaminant handling procedures and remedial response actions; and 
• Emergency Response Plan to establish procedures should contaminated materials be encountered. 

If a burial or archaeological artifact is uncovered during construction, regardless of archaeological monitoring, work will stop and the SHPD will be notified immediately. 

S.4 FINANCIAL ANALYSIS AND COST-EFFECTIVENESS ANALYSIS 

A comprehensive financial analysis was conducted to identify the major differences in capital and operating costs among the alternatives. The analysis also identified the timing and level of financial commitments needed from federal and local sources, and assessed the City's ability to operate and maintain the transportation network. The financial plans were developed based on the assumptions that the full scope of each alternative must be completed without raising taxes, and that the City's high bond rating must not be affected. 

Funding would be sought from multiple federal and local sources. Construction schedules would be phased according to the availability of funds. Therefore, the construction schedule would be flexible. 

To determine the adequacy of funding sources for the capital and operating requirements of the alternatives, major existing revenue sources were examined. Costs were then compared to the revenues projected to be available from these sources over the 14-year period of Fiscal Year (FY) 2003 to FY 2016 which is the period within which all of the capital improvements except vehicle replacements (and an additional bus maintenance facility in the Refined LPA and TSM Alternatives) would be implemented. Costs and revenues were also compared over the 23-year period of FY 2003 to FY 2025. As defined in the City and County of Honolulu's Revised Charter, fiscal years extend from July 1 through June 30. 
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The Bus Rapid Transit (SRI) systems in the Refined LFA will be implemented over FY 2003-2016. Over the 14-year implementation period, the capital cost of the Refined LPA BRT Program is projected to be $616.7 
million in Year of Expenditure dollars (YOE $). Of this total, $243.2 million will be for the In-Town BRT system, $129.1 million will be for adding Embedded Plate Technology (EFT) to the In-Town BRT system, and $244.4 million will be for the Regional BRT system. 

Also included in the Refined LPA's financial analysis are the capital costs required for the acquisition and replacement of the entire bus and TheHandi-Van fleet and other system-wide improvements. These amount to $426.0 million (in YOE $) over the 2003 - 2016 period in which the Refined LPA BRT Program is implemented. For the 2003 through 2025 forecasting period used for environmental analyses in this Final Environmental 
Impact Statement (FEIS) the capital cost of the bus and TheHandi-Van acquisition and replacement program and other system-wide improvements is projected to be $723.3 million (in YOE $). The total estimated capital 
cost for the Refined LPA including vehicle acquisition and system-wide improvements is therefore $1.04 billion for the period 2003 through 2016, and $1.34 billion for the period 2003 through 2025. These costs are in YOE dollars. 

Tables S.4-1 and S.4-2 summarize the capital and operating and maintenance (O&M) funding required by source for the No-Build Alternative, ISM Alternative, and Refined LPA. Table S.4-1 compares the capital 
funding levels required by source for each alternative over the 14-year, FYs 2003-2016 implementation period. Table 8.4-2 contrasts the O&M funding levels required, by source, for the representative years of FY 2007 and FY 2017. 

TABLE S.4-1 
FUNDING SOURCES FOR CAPITAL COSTS, BY ALTERNATIVE 

FISCAL YEARS 2003-2016 (YOE $, 000) 
_ 

NO-BU LD TSM Refined LPA 
CAPITA!, SOURCES _ 
Facieral Transit Administration 
Sec. 5307 UZA Formula $143200 $152,513 $222,514 

$20,839 Sec. 5309 FGM $20,839 $20,839 
Sec 5309 Bus Capital $8,665 $8,665 $47,744 
Sec. 5309 New Starts — — 1242,000 
Federal Highway Funds 
FHWA — _ _ $11,985 $139,659 
Local Funds 
G.O. Bonds * $138,899 $259,48 $369,917 
TOTAL CAPITAL FUNDS $311.602 $453.486 $1.042,671 
Source: Sharon Greene & Associates, November 2002. 

CapitaLaosts 

YOE = Year of Expenditure. 

Capital cost estimates were prepared using the Preliminary Engineering drawings and current and historical data on national and local construction costs, trends in materials and labor costs from published sources, and contingency factors. Capital cost estimates include the acquisition of transit vehicles as well as construction of fixed facilities. 
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TABLE S.4-2 
FUNDING SOURCES FOR O&M COSTS, BY ALTERNATIVE 

FISCAL YEARS 2007 AND 2017 (YOE $, 000) 

NO-BUILD TSM Refined LPA 
FY 2007 OPERATING REVENUES 

Passenger Fares (Bus) $37.195 $37,252 $39199 

TheHandi-Van Fares $1,705 $1,705 $1,705 
FTA Sec. 5307 UZA Funds (Preventive $18,760 $19,995 $12,838 

General Fund Revenues (for transit support) $93,632 $94,519 $105,645 

TOTAL O&M REVENUES $151.2.92. $153.471 $t§2,387 

FY 2017 OPERATING REVENUES 

Passenger Fares (Bus) $49,976 $51,649 $57,621 

$2,346 TheHandi-Van Fares $2,346 $2,346 
FTA Sec. 5307 UZA Funds (Preventive _ $16114 

$127,608 
$13_,114, 

$141,093 
$11,133 

General Fund Revenues (for transit support) $156,885 

TOTAL O&M REVENUES $196.045 $211.202 $227 984 

Source: Sharon Greene & Associates, November 2002. YOE = Year of Expenditure. 

The alternatives differ with regard to their relative reliance on individual funding sources. Some sources, such as 
FTA Section 5307 UZA Grant and Section 5309 FGM Grant are common to all alternatives and are relatively 
comparable in terms of funding levels. Other sources such as FTA Section 5309 New Starts, GO Bonds, and 
BRT fare revenues, are specific to the TSM Alternative and/or Refined LPA 

The capital cost estimates for the No-Build Alternative, TSM Alternative, and Refined LPA in year of 
expenditure (YOE) dollars over the 14-year implementation period of FYs 2003-2016 are as follows: 

Alternative FYs 2003-2016 Capital Costs (YOE. $ .000) 
No-Build $311.602 
TSM $453.486 
Refined LPA $1,042.671 

The capital cost estimates include allowances for design, construction administration and estimating 
contingency as well as the direct construction costs. The Refined LPA would cost $1,042,671 over the course 
of the 14-year implementation period. Development of a Regional BRT system including a new P.M. zipper 
lane and a new access ramp would cost $244.4 million. Construction of the In-Town BRT system Including 
acquisition of a fleet of high-capacity electric vehicles (30) would cost $372.3 million ($129.1 million of this 
would be for the embedded plate technology). The balance of the capital costs would be used to expand the 
existing maintenance facilities and increase the transit fleet to 794 buses. 

No other major capital projects for the City would be deferred if either the TSM Alternative or Refined LPA 
were selected. One condition of the financial analysis was that adequate capital improvement funds remain 
for other City projects. 
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OpEratiag_andliaintenanceLosta 

Estimates of operating and maintenance (O&M) costs were based on the proposed transit fleet and travel 
characteristics under each alternative. Using constant year 2002 dollars for comparison, the budget for bus 
and paratransit operations during FY 2002 was about $130.3 million. Under the No-Build Alternative, $135.4 
million would need to be budgeted in FY 2017. The TSM Alternative would cost an estimated $145.8 million in 
FY 2017 to operate. Under the Refined LPA, the estimated operating cost would be $157.4 million. 
Expressed in YOE dollars, the corresponding O&M costs in 2017 would be $196.0 million for the No-Build 
Alternative, $211.2 million for the TSM Alternative and $228.0 million for the Refined LPA. 

Table S.4-2 shows the amount of General Fund Revenues and other revenues by source would be required in 
selected representative years to pay for the O&M costs. 

Capital Cost Financing 

The financial plan involves multiple federal and local funding sources. In accordance with City Council policy 
guidance, the financial plan was designed to accommodate as much federal funding as possible. City General 
Obligation (GO) bonds would be used to fund up to 47 percent of the cost of these alternatives. The financing 
plan focuses on the initial capital implementation period (through the year 2016). All of the amounts shown are 
In YOE dollars. 

About $172.7 million of funding for the No-Build Alternative would come from Federal Transit Administration 
(FTA) formula grants. About $138.9 million would be from issuing City GO bonds. 

Financing for the TSM Alternative would require $259.5 million In GO bonds and another $182.0 million in FTA 
formula grants. About $12.0 million would be needed from federal highway sources. 

The Refined LPA would require $291.1 million in FTA formula funds and1242.0 million in FTA New Starts 
grants. A total of $369.9 million In GO bonds would be issued. Federal highway funds would provide another 
$139.7 million, for the Regional BRT improvements. 

Overall Impact On City Rudget 

For FYs 2007-2016, the average annual total City contribution from the General Fund required for the capital 
(including debt service) and operating cost subsidy would be $139.9 million for the No-Build Alternative, 
$152.2 million for the TSM Alternative and $171.1 million for the Refined LPA. 

FrA Cost-Effectiveness 

The Federal Transit Administration measures a project's cost-effectiveness by comparing the cost of a transit 
investment in relation to its ability to attract new riders to transit. Table $.4-3 shows the factors used to 
develop the FTA's Cost-Effectiveness Index (CEO. This index is used by FTA only to compare projects 
throughout the country, and is not an indicator of costs and benefits. 

When alternatives are compared using the GE!, the one with the lower cost per new rider represents the more 
cost-effective alternative. As shown in Table $.4-4, the cost per new rider for the TSM Alternative is $6.25, 
which is more than the cost per new rider for the Refined LPA of $5.01. Therefore, the Refined LPA is more 
cost-effective than the TSM Alternative in terms of capturing new transit ridership over the level of the No-
Build Alternative. In comparison to the transit ridership level that would be achieved with the TSM Alternative, 
the CB of further boosting transit ridership to the level forecast to occur with the Refined LPA would be $4.52. 
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TABLE S.4-3 
FACTORS USED TO DEVELOP F'TA COST-EFFECTIVENESS INDEX 

Factor 
Alternative 

No-Build TSM Refined LPA 
Annualized Capital Cost (2002 dollars) $ 	28,760,000 $ 	37.910,000 $ 	78,400.000 

$ 151,200,000 Total Systemwide Annual Operating 
and Maintenance Cost (2002 dollars) 

$ 120,700,000 $ 139,800,000 

Total Annualized Cost in Forecast 
Year (2002 dollars) 

$149,460,000 $ 177,710,000 $ 229,600,000 

Total Annual Ridership (forecast year) 80,428,040 86,055_200 96.271.560 

Source: Parsons Brinckerhoff, Inc., October 2002. 

TABLE S.4-4 
FTA COST-EFFECTIVENESS INDEX 

Factor 
Comparison 

TSM vs. No- 
Build 

Refined LPA 
vs. No-Build 

Refined LPA 
vs. TSM 

Incremental Annualized Cost $ 28,000,000 $80,000,000 $ 52,000,000 _ 
Incremental Annual Ridership 6,000,000 16,000,000 10,000,000 

Cost-Effectiveness (incremental cost 
per new rider) 

$ 6.25 $ 5.01 $ 4.52 

Source: Parsons BrInc,kerhoff, Inc., October 2002. 

S.5 EQUITY/ENVIRONMENTAL JUSTICE 

Equity is defined as the fairness of the distribution of costs, benefits, and impacts across various population 
subgroups. Fairness is determined by the extent to which the costs and impacts are distributed in a way that 
Is consistent with regional goals. 

S.521 Impart nn I pw Innomp ArPaR 

As stated in Section S.3.3, none of the alternatives would cause disproportionately high and adverse health or 
environmental effects on minority and low-income populations. Since a substantial number of people from 
minority and low-income populations will be located near elements of the Refined LPA, these populations will 
see transit service improve substantially. 

Environrnontal/Sorloehonomic Fquity and_Benefit (Fnvironrntzintal auctinA) 

An equity and benefit analysis from an environmental and socioeconomic perspective was developed based 
on the relative balance between environmental and/or socioeconomic impacts and change in transit 
accessibility. The Refined LPA would result in improved transit accessibility relative to the No-Build and TSM 
Alternatives. 
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S.6 SIGNIFICANT TRADE-OFFS AMONG ALTERNATIVES 

Table S.6-1 summarizes key evaluation factors that best distinguish the alternatives presented in the MIS/DEIS and this FEIS. What is particularly important are the relative trade-offs between the costs of the alternatives and the benefits received for those costs or investments. 

The direct costs and level of some environmental Impacts of the No-Build Alternative would be the least of all the alternatives studied, while travel delays, energy consumption, air pollutant emissions, and quality of life would be the worst. 

Moreover, the No-Build Alternative would not adequately support the purposes and needs of the project. It would not provide a transportation system that would effectively handle present or future levels of travel demand. It would not even maintain current mobility levels. It would not develop attractive travel alternatives to the private automobile, encourage land use development in desired patterns, support implementation of an urban growth strategy that integrates land use and infrastructure planning, nor maintain the existing quality of life. It would only minimally increase the linkage between Kapolei and the Urban Core, and would not improve mobility within the Urban Core. 

The No-Build Alternative would cost $404.4 million in 2002 dollars, which includes replacing buses over a 23- — 	 year period. Because the No-Build Alternative would not generate new federal funds, no additional employment would be created. 

TSUI Alfprnativf; 

Compared to the No-Build Alternative, the TSM Alternative, with its emphasis on enhancing and restructuring bus service, would provide some support to the project's purposes and needs in terms of enhancing people-carrying capacity within the corridor. However, this alternative would not go far in providing an attractive alternative to the private automobile, nor in enhancing desired land use development patterns or the City's urban growth strategy that integrates land use and infrastructure planning. There would be some improvement in the linkage between Kapolei and the Urban Core, butit would not significantly improve mobility within the Urban Core. 

Without the implementation of significant transit-oriented infrastructures, transit operation under the TSM Alternative would not be able to maintain current mobility levels. 

The level of environmental Impact would be greater than under the No-Build Alternative. This alternative would limit the use of an estimated 166 unrestricted parking spaces, mostly on King and Beretania Streets, and affect a number of loading zones. Travel delays would still be lengthy, and energy consumption and air pollutant emissions would increase. 

This Alternative would cost $540.8 million in 2002 dollars, which includes replacing buses over a 23-year period. Since there would be no FTA discretionary (New Starts) funding available for use with the TSM Alternative, there would be no additional jobs created beyond those that would occur with the normal in-flow of federal formula funds to the State. 

S 2 Refined PA 

The Refined LPA represents a major improvement over the No-Build and TSM Alternatives in meeting the project purposes and needs. It would substantially increase people-carrying capacity within the corridor and 
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help focus growth along the alignment of the In-Town BRT. Higher density redevelopment in a transit-supportive manner, particularly at transit centers and transit stops, would be encouraged. This alternative would be more effective than the TSM and No-Build Alternatives in supporting implementation of an urban growth strategy that integrates land use and infrastructure planning. It would help facilitate desired land use development patterns consistent with the vision for the island. 

This alternative would establish transit as an attractive, viable alternative to the automobile. Transit patrons would reap travel time savings. The Refined LPA would cause less motorist delay than either the TSM or No-Build Alternative. The Refined LPA would establish an attractive, high capacity linkage between Kapolei and the Urban Core. It would improve mobility within the Urban Core by improving linkages between key destinations such as Downtown, Kakaako, Kalihi, UH-Manoa, and Waikiki, and would decrease transit travel times between these key destinations. 

There would be no relocations of businesses or residents with the Refined LPA, though some partial displacements will be necessary. Parking provided at transit centers and park-and-ride lots would be greater than with the TSM Alternative, as would the loss of on-street spaces. Interference with loading zones would be greater than with the TSM Alternative. Regional air pollutant emissions would decrease. Impacts on historic resources would be minor. Impacts during project construction would be greater than for the TSM Alternative because of the larger scope and longer duration of construction, particularly the building of the In-Town BRT transit lanes on arterial streets. 

As part of the Refined LPA, transit centers, transit stops, and other project elements would be designed to maintain or improve visual conditions through cohesively designed structures, street furniture, landscaping and lighting. The quality of urban living would improve. 

The cost of this alternative would be $1,038.2 million in 2002 dollars, which includes replacing buses and In-Town BRT vehicles over a 23-year period. The additional federal funds that would be provided under this alternative would create an estimated 3,737 new jobs during construction. Using FTA criteria, the Refined LPA would be more cost-effective in attracting new transit riders compared to the TSM Alternative. 

5.7 REQUIRED PERMITS AND APPROVALS 

The following regulatory approvals and permits for the Refined LPA are ongoing or will be applied for during the project's final design phase. On-going permits and approvals are denoted by an asterisk (a) below. 

Federal 
• U.S. Environmental Protection Agency Section 1424(e) Approval (Sole Source Aquifer)* 
• U.S. Department of Transportation Notice of Proposed Construction Near Airports 
• U.S. Department of Transportation FHWA Approval of Modifications Within Limits of Interstate Highways 
• U.S. Army Corps of Engineers — Clean Water Act Section 404 permit (Nationwide) 

State 
• State Department of Land and Natural Resources, National Historic Preservation Act, Section 106 and HRS Chapter 6E review* 
• Hawaii Community Development Authority — Kakaako 
• State Department of Transportation Permit to Perform Work Upon a State Highway 
• Hawaii Coastal Zone Management Program — Federal Consistency Determination* 
• State Department of Health Noise Permit 
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• National Pollutant Discharge Elimination System (NPOES) Permit 
• Disability and Communication Access Board Approval 

County 
• Development Plan Public Facilities Map Amendment* 
• Special Design District Permit 
• Zoning Waivers for Public Uses, Public Utilities and Walls 
• Sewer Connection Permits 
• Water and Water System Requirements for Developments 
• Building Permit 
• Certificate of Occupancy 
• Combustible and Flammable Liquids Tank Installation 
• Liquefied Petroleum Gases Permit 
• Development Application in Flood Hazard Districts 
• Special Management Area Use Permit 
• Construction Dewatering Permit (Temporary) 
• Grubbing, Grading, Excavation, and Stockpiling Permit 
• Street Tree Review 
• Trenching Permits 
• Street Usage Permit 
• Discharge of Water Permit 

S.8 UNRESOLVED ISSUES 

Most issues raised during the extensive public involvement, coordination, and consultation conducted for this 
project have been addressed in the FEIS, although some Issues remain unresolved. The unresolved issues 
are presented below with a brief discussion regarding resolution of the issue. 

1. BRT Vehinle Technology.  Two electric propulsion technologies are being considered for the In-Town 
BRT vehicles, embedded plate and hybrid diesel/electric. Because the embedded plate technology Is 
still in the final stages of development prior to commercial availability, the City is proposing to use 
hybrid-electric buses initially along the in-Town BRT alignment. In 2008 a decision will be made 
whether to switch to an embedded plate technology, and conversion would happen starting in the year 
2010 and be completed in 2016. This EIS discloses the known impacts of both hybrid and embedded 
plate technology, with the exception of impacts from traction power supply stations (TPSS) associated 
with embedded plate technology. If embedded plate technology is selected, the locations of TPSS will 
need to be identified and their impacts disclosed in a separate document prior to its implementation. 

2. BRT Stop Design  The detailed design of the BRT stops will be completed during the next project 
phase, final design. The final design of BRT stops will continue to involve public and agency input. 

3. Noise Wall Design.  The detailed design of the 10-foot high noise wall required at the Puuwai Morni 
Apartments will be completed during the next project phase, final design. The final design of the noise 
wall will Involve public input. 

4. Tree RelooationR.  The exact locations where affected trees will be replanted will be determined 
during final design. 
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5. nr.outtcL3Nateanpacts. Ground Water Impact Assessment (under Section 1424(e) of the Safe Drinking Water Act) and coordination with the EPA to address potential impacts to the Southern Oahu Basal Aquifer (SOBA) Is being completed by DTS. 

6. • 01 	 • •• 	 ii - oisvoli is • la 	to -  e Li• , 	The MOA between the City and the SHPD will be completed prior to the final design phase. It will incorporate specific procedures to be followed if Kupuna lwi are found during construction plus stipulations regarding consultation with the SHPD and other stakeholders on the design of transit stops that may adversely affect historic properties. 

1■1, 

7. Ha7ardous Materials  Phase I investigations of hazardous material sites will be completed where appropriate during the next project phase, final design. As a result of that investigation, specific recommendations, which could include Phase II sampling would be prepared and executed. 
8. Parking and Loading7onp Mitigatiort  in areas where a large concentration of on-street parking spaces will be affected, replacement parking in new off-street parking facilities will be considered during final design, but only if they meet other livable community objectives and are the result of community-based planning. Likewise, loading zone impact mitigation will be considered during final design and community-based planning will be an integral part of the final design phase to address mitigation measures for loading zone impacts. 

9. section 404 permit (Nationwide)  New piers may be necessary for a bridge widening at the Walawa Interchange, but the need for new piers will not be determined until the final design phase. If necessary, a Clean Water Act Section 404 permit will be obtained from the U.S. Army Corps of Engineers (ACOE). 

, 
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CHAPTER 1 PURPOSE AND NEED 

1.0 CHAPTER INTRODUCTION, OVERVIEW, AND ORGANIZATION 

Introduction 

This document is the Final Environmental Impact Statement (FEIS) for the Primary Corridor Transportation 
Project, prepared pursuant to Chapter 343 of the Hawaii Revised Statutes. It is the culmination of four years 
of planning and analysis, of public input, and of review and adoption by the Honolulu City Council and the 
Oahu Metropolitan Planning Organization (OMPO). Not everyone is in agreement with every aspect, but that 
is to be expected for a project covering the range and diversity of urban landscapes that it will serve. Many 
changes have occurred as a result of the public and policy inputs received during this time. 

The FEIS responds to all comments received in response to either the Major Investment Study/Draft 
Environmental Impact Statement (MIS/DEIS) [August 2000] or the Supplemental Draft Environmental Impact 
Statement (SDEIS) [March 2002]. A brief history of significant dates and actions taken during the four years is 
contained below. 

The City and County of Honolulu Department of Transportation Services (DTS) and the U.S. Department of 
Transportation (U SOOT), Federal Transit Administration (PTA) distributed the Primary Corridor Transportation 
Project MIS/DEIS to agencies and the public in August 2000. Following the release of the MIS/DEIS, there 
was an agency and public review period from August 23, 2000 to November 6, 2000. 

The project public hearing was held on October 12, 2000 at the Neal Blaisdell Center. in addition, the 
Transportation Committee of the Honolulu City Council sponsored four public hearings within the projects 
study area after the MIS/DEIS was issued. The City Council selected the Bus Rapid Transit (BRT) Alternative 
as the Locally Preferred Alternative (LPA) on November 29, 2000, by adopting Resolution No. 00-249. 

During the IPA discussion, the City Council asked the DTS to continue public dialogue on the project. 
Community working groups were formed to provide a forum for dialogue between project sponsors and 
neighborhood, civic, business and other organizations so that environmental and transportation issues and 
refinements to project proposals could be discussed. The working groups also provided the community with 
an opportunity to obtain a greater in-depth understanding about BRT and what it means for the community. 
The working groups were generally organized by geographic area: Pearl City/Aiea, Kalihi, 
Downtown/Kakaako, Mid-Town/University, and Waikiki. The working groups met between February 2001 and 
April 2002. 

Several refinements were identified as a result of the working groups, the most significant of which are: 

I. Add a new In-Town BRT branch running from the lwilei Transit Center through Aloha Tower 
Marketplace and Kakaako Makai, 

2. Reroute a short section of the In-Town BRT alignment from Ward Avenue to Pensacola Street, and 
3. Replace the Kaonohi Street and Radford Drive ramps to the H-1 Freeway and the Kamehameha 

Drive-1n transit center with a ramp at Luapele Drive to connect to the Aloha Stadium Transit 
Center/Park-and-Ride. 

These project refinements resulted in the DTS initiating a Supplemental DEIS (SDEIS) process, which the City 
Council endorsed on August 1, 2001 (Resolution No. 01-205). The SDEIS was distributed in March 2002. 
The public and agency review period was from March 22, 2002 to May 7, 2002. The public hearing was held 
on April 20, 2002 at the Hawaii Convention Center. 
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The FEIS incorporates findings from the SDEIS and updates to land use forecasts for Oahu prepared 
subsequent to the MIS/DE1S. Also reflected in the FEIS is the set of highway projects established in the 
recently updated Oahu Regional Transportation Plan [ORTP, or Transportation for Oahu Plan 2025 (TOP 
2025)]. The Oahu Metropolitan Planning Organization (OMPO) Policy Committee adopted the updated ORTP, 
including the LPA transit project, on April 6, 2001. The OMPO Policy Committee adopted the Oahu 
Transportation Improvement Program (OTIP, project code C28) on September 19, 2001, with both the 
Regional and In-Town elements of the BRT Alternative as approved projects. 

The BRT Alternative analyzed and described in this FEIS is referred to as the Refined LPA. 

In addition to this FEIS, DTS plans to release a second FEIS in the near future that would be in compliance 
with federal requirements pursuant to the National Environmental Policy Act (NEPA). 

Overview. 

Oahu's primary transportation corridor, which stretches from Kapolei in the west to the University of Hawaii-
Manoa (UH-Manoa) and Waikiki in the east (see Figure 1.0-1), is the location of the vast share of the total 
travel occurring on the island. Existing transportation infrastructure in this corridor is overburdened handling 
current levels of travel demand. Travelers experience substantial traffic congestion and delay at most times of 
the day, on weekdays and weekends. 

Congestion takes time away from other activities and creates a burden on the economy. Congestion wastes 
fuel, produces excess air pollutants, decreases roadway safety and causes stress. It reduces Oahu's 
attractiveness as a visitor destination and lowers residents' quality of life. Future growth will further increase 
traffic congestion and delay. The quality of life for Oahu's residents and visitors will continue to decrease 
unless the transportation system in the primary transportation corridor is modified to better accommodate 
existing and future travel necessary for daily fife. 

Investment is required to improve the efficiency of the corridors transportation infrastructure. A more efficient 
transportation system in the corridor will enhance mobility, reduce travel time and improve the quality of life for 
Oahu's residents and visitors. The purpose of the Primary Corridor Transportation Project is to examine 
candidate investments that would improve the efficiency of the transportation system in the primary 
transportation corridor, and the connections between the corridor and the rest of the island. 

For the past four years, the City and County of Honolulu (City) has conducted the 21 °  Century Oahu visioning 
process, including its transportation component, Oahu Trans 2K. Oahu Trans 2K has been the most 
extensive community-based transportation planning effort in the City's history and it is the principal public 
outreach medium for the Primary Corridor Transportation Project (More information on Oahu Trans 2K is 
provided in Appendix A). Thousands of people from every community on Oahu attended over 100 Oahu 
Trans 2K meetings and workshops, and worked to find solutions to mobility problems that have grown steadily 
worse over the past three decades. Participants studied maps, identified their unmet mobility needs and 
discussed ways to meet them. 

From the outset, the Oahu Trans 2K workshops produced widespread agreement on certain fundamental 
issues. First, participants agreed that traffic congestion in the primary transportation corridor Is a problem. 
This perception was confirmed by the traffic analysis performed subsequently. There was agreement that 
something must be done to make it better. Second, people felt strongly that improvements must be 
reasonably affordable. Third, while there is an important role for roadways, there was agreement that building 
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new or widening existing highways cannot solve the traffic problem because there is inadequate space for new or wider streets. Moreover, participants agreed that extensive double-decking of existing streets is unacceptable for aesthetic and environmental reasons. Fourth and finally, participants agreed that transportation must be viewed within a framework that includes quality of life and other benefits. Any particular transportation investment is not seen as an end in itself ., it is viewed as one component in a network of islandwide transportation improvements that will help improve mobility, shape the island's growth patterns, and stimulate livable communities. 

Mobility and transportation must be combined with livability goals. Oahu's citizens have supported a vision of the City's future that focuses on preserving the quality of life, protecting the health of the environment, and providing for growth necessary for prosperity. A network of transportation improvements is needed to address mobility and growth objectives of each of the island's communities. 

Organization  

This Chapter is organized to provide the reader with an understanding of the overall project purposes and the needs being addressed. Section 1.1 provides a summary of the purposes that a transportation investment in Oahu's primary transportation corridor should satisfy. Section 1.2 establishes the basis for concluding that transportation improvements are needed. Section 1.2 begins by describing existing and future land use in the corridor. Land use is described because travel behavior and the demand for travel are derived from the spatial pattern of land uses. Section 1.2.2 describes the existing transportation infrastructure in the corridor because it is this infrastructure that must satisfy the travel demand created by the land use pattern. Section 1.2.3 then presents measures of transportation system performance used to assess how well the existing Infrastructure handles travel demand, now and in the future. Analyses are provided for roadway infrastructure and the public transit system. This Section concludes that an investment in transportation infrastructure must be made to handle present and future levels of travel. Based, then, on the shortcomings of the existing' transportation infrastructure, Section 1.2.4 elaborates on the requirements that an investment in transportation infrastructure should satisfy to remedy deficiencies. Section 1.3 discusses how an investment in transportation infrastructure in the primary transportation corridor is consistent with prior government plans and is derived from an extensive public outreach program. Section 1.4 closes the Chapter with a description of the formal process now underway to implement the Refined LPA. 

1.1 PURPOSE 

The early Oahu Trans 2K workshops established the broad points of agreement that a transportation investment is needed to achieve mobility, growth, and livability objectives. Working from these points of broad agreement, project planners have applied engineering, technology and operational approaches to develop a program that reflects the community consensus on transportation policy. The first product of this effort was the Islandwide Mobility Concept Plan  (IMCP) March 1999 1 , which laid out a comprehensive framework for future transportation on Oahu. The IMCP identified three prime goals, and nine subgoals, for any transportation plan for Honolulu: 

1. Improve In-Town Mobility 

• Subgoal A: Enhance urban roadways to embrace pedestrians, cyclists and transit users 

• Subgoal B: Develop high-capacity, frequent transit service through the urban core 

gem••• 

yr 

1  The IMPC was updated in August 2001. 
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2. Strengthen Islandwide Connections 

• Subgoal A: Maximize the efficiency of the public transportation system 

• Subgoal B: Manage existing roadway capacity 

• Subgoal C: Maintain and strengthen regional highway connections 

• Subgoal D: Improve the linkage between city centers in the RUC and Kapolei 

3. Foster Livable Communities 

• Subgoal A: Connect and reinforce local neighborhoods 

• Subgoal B: Improve accessibility for all 

• Subgoal C: Leverage transportation investments to promote economic development 

Guided by the three goals in the 1MCP, and through continued public involvement and technical analysis, the 
following set of purposes was identified for the Primary Corridor Transportation Project. 

1. Increase the people-carrying capacity of the transportation system in the primary transportation 
corridor by providing attractive alternatives to the private automobile 

With the sheer number of people living and working in Honolulu's urban core, a key strategy to mitigate traffic 
congestion is to get people out of their cars while they move around. This requires that alternative modes 
such as walking, bicycling and using public transit be given greater priority. Major destinations in the urban 
core include Downtown, Waikiki, Kalihi, Kakaako and UH Manoa. Providing improved transit, bicycle, and 
pedestrian linkages to, from and between these major destinations is crucial to Honolulu's future. 

If current levels of mobility and quality of life are to be maintained or improved, we need strategies to increase 
people-carrying capacity instead of increasing vehicle capacity. Ever-increasing demands will be placed on 
the primary transportation corridor's roadways, which are already congested by existing levels of 
transportation demand. Unless trends toward higher automobile usage can be altered, travel times and hours 
spent on congested highways will increase. Conversion of land from agriculture and open space into suburbs 
will require more and more local streets, and major roadway expansion. Caught in traffic, buses will operate 
more slowly and less efficiently than today, decreasing in reliability and attractiveness. This is the negative 
scenario to be avoided through enlightened investment. 

Transportation capacity can be increased through multi-modal solutions planned in an integrated fashion. 
These include roadway, transit, bicycle, pedestrian and other elements. In order to increase the people-
carrying capacity of the transportation system, the present automobile orientation must move to a more 
balanced mix of transportation modes. 

Increased travel demand can be accommodated through roadway construction, and roadway improvements 
are often the most appropriate response to a transportation problem. However, roadway widening or adding 
multiple roadway levels in the dense and geographically constrained PUC would be costly and disruptive, and 
would consume valuable land. Public input overwhelmingly indicates that for the PUC, roadway construction 
on the scale that would be required to satisfy projected travel demand is not a preferred alternative. 

Primary Corridor Transportation Project 
	

1-5 
	

Final EIS 
November 2002 

AR00047986 



In a preferred scenario, public transit is used in higher proportion to move people in a more space-efficient manner. Improved transit offers the ability to expand people-carrying capacity sufficiently to meet rising levels of future travel demand. The transit system must be made convenient for the user, offering reasonable and dependable travel times. This will allow transit to be attractive and compete successfully with the automobile to slow the growth in demand for highway travel. 

The transit system needs to operate as independently as possible from the congestion affecting general-purpose traffic. Then, transit can achieve the speeds and reliability required to attract ridership to transit, and to provide the additional people-carrying capacity needed to improve the overall level of transportation service within the primary transportation corridor. Freed from the congestion and delays of the roadway network, transit vehicles would be able to move quickly, reliably, and efficiently, and would be an attractive alternative to automobile travel. 

Increasing the people-carrying capacity of the transportation system in the primary transportation corridor by providing attractive alternatives to the private automobile would satisfy Goal I in the IMCP — Improve In-Town Mobility and subgoals A and B. It would also meet the IMCP's Goal 2— Strengthen Islandwide Connections, subgoals A and B. It would also meet the IMCP's Goal 3— Foster Livable Communities, subgoals A and B. 
2. Support desired development patterns 

The City's land use policy for the primary transportation corridor requires that transportation and land use be planned and developed together to implement a comprehensive urban growth strategy. Integrated land use and transportation development will result in a pattem of land uses where many more trips than at present could be made by walking, bicycle, or neighborhood transit systems. 

Transportation projects provide urban design opportunities to reinforce community livability. Transit-oriented planning targets a shift from auto-oriented, dispersed, single-use development to a land use pattern with a mix of activities that promotes walking and that focuses on a central transit facility. Transit-oriented, mixed-use developments can reduce vehicular travel and congestion by making it easier to make trips on foot or bicycle. 

Transportation facilities and services are needed that can serve as the nucleus of new development in conformance with the land use visions articulated in the Ewa and the draft Primary Urban Center (PUC) Development Plans (DPs). The PUC DP Public Review Draft states that an improved transit system can help re-focus growth in the desired development pattern. It calls for pedestrian-scale development, which has convenient walking access to transit. The PUC DP Public Review Draft states: "A tight integration of land use and transportation policies is required to attain the full development of the Primary Urban Center." 

New transportation infrastructure must be built at a human scale, generally within the existing streets. The goal is livable, mixed-use communities provided with improved mobility and with less need to use an automobile. 

Supporting desired development patterns would satisfy Goal I in the IMCP — Improve In-Town Mobility and subgoals A and B. It would also meet the IMCP's Goal 2— Strengthen islandwide Connections, subgoals A, C and D. It would also meet the IMCP's Goal 3— Foster Livable Communities, subgoals A and C. 
3. Improve the transportation linkage between Kapolel and Honolulu's Urban Core 

Kapolei is intended by the State and the City to be a center of growth and development, as it becomes the "Secondary Urban Center of Oahu. The emergence of Kapolei as a new city center represents a fundamental shift in travel patterns. Now is the time to ensure this is done in a multi-modal manner. 

Designation of Kapolei to be a fully developed city is in itself a traffic mitigation strategy, designed to reduce the dominant travel pattern in and out of Honolulu. Kapoiei already contains vibrant and unique 
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neighborhoods, high quality design, diversified employment, parks, open space and recreational resources, and further development is expected to continue these trends. The vision for Kapolei is a place where people live, work, shop, socialize, and recreate within the area and where alternative forms of transportation to the private automobile can access these facilities. Already the State has completed an office building for over 1 1000 State employees relocated from other areas on Oahu. With a new civic center, the City has also relocated many employees to Kapolei. Other existing and future economic development activities include hotel and recreational facilities in Ko Olina, expansion of Kalaeloa-Barbers Point Harbor, redevelopment of Kalaeloa (the former Barbers Point Naval Air Station), world-class sports facilities, and a new University of Hawaii (UH) West Oahu campus. Jobs and other attractions in Kapolei will attract "reverse travel" to this part of Oahu from outside areas. 

A transit-based travel option, with frequent express service to and from Downtown and connections to strategically located transit centers, is a necessary transportation element to link Oahu's first and second cities, and will encourage their coordinated growth. 

An improved transportation linkage between Kapolei and Honolulu's Urban Core would satisfy Goal 2 in the IMCP — Strengthen Islandwide Connections and each of its four subgoals. It would also meet the IMCP's Goal 3 — Foster Livable Communities, subgoals B and C. 

4. Improve the transportation linkages between communities in the PUC 

Improving transportation linkages within the PUC is key to increasing the attractiveness of in-town living, thereby helping to focus growth in the PUC. Mobility within the PUC must be convenient and efficient to meet current and future travel demands. 

The 1992 City and County of Honolulu General Plan has a policy that would result in the PUC having almost half of Oahu's 2010 population. In addition, over 50 percent of the projected new Job growth will be concentrated within the PUC. The PUC will remain the center for employment, cultural activities, educational opportunities, regional shopping, and recreation. It will continue to serve as a major hub for commuters, students and other individuals from all parts of the island. 

A high capacity transit spine through the PUC would enhance in-town mobility and provide transit connections between the many travel markets that exist within the Urban Core. The transit spine would support existing activities and assist in creating new ones through redevelopment. 

Improving the linkages between communities in the PUC satisfies Goal 1 of the IMCP — Improve In-Town Mobility and both of its subgoals. It will also address Goal 2— Strengthen Islandwide Connections (subgoals A I & B), and Goal 3— Foster Livable Communities, including each of its three subgoals. 

1.2 NEED FOR TRANSPORTATION IMPROVEMENTS 

1.2.1 Description of the Study Corridor 

The primary transportation corridor is a mix of existing residential and economic centers and areas designated by government plans to become residential and economic centers. The level of transportation service within the corridor, and between the corridor and other parts of Oahu, is vital to the economic well being of the island and the quality of life of Oahu's residents. With future growth being directed by government plans to occur in this corridor, the level of activity within the corridor, already substantial, is expected to increase. 

The primary transportation corridor extends from Kapolei in the Ewa District of Oahu to the University of Hawaii at Manoa and Waikiki in the east. The eastAvest (Koko Head/Ewa) length of the corridor is approximately 26 miles. The north/south (mauka/makai) width is a maximum of four miles, bounded by the 
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Koolau Mountain Range and the coastline. The corridor is by far the most urban region on Oahu and in the 
State, encompassing more than 56 percent of the island's population and more than 80 percent of its 
employment. 

1) 	EAstIng Land Use 

Oahu is divided into eight community oriented planning areas. The primary transportation corridor includes 
portions of three planning areas — the Primary Urban Center (puc), Ewa, and Central Oahu (see Figure 1.2- 
1). These community oriented planning areas are either already substantial centers of population and 
employment (e.g., PUC), or are on their way to becoming urban centers in the future (e.g., Ewa). The Ewa 
and PUC plans are called Development Plans (DP) because growth in these areas is anticipated over the next 
20 years. The Central Oahu plan is called a Sustainable Community Plan (SCP) because it is a relatively 
stable area. 

Figure 1.2-2 shows the locations of the neighborhoods discussed in this Section. 

Primary Urban Center (PUC) Development Plan (DP) Area 

The PUG extends from Waialae-Kahala to Pearl City and lies between the Koolau Mountain Range and the 
coastline. The PUC features the most diverse land uses on the Island, including residential, military, industrial, 
commercial, and open space. 

The PUG is by far the most populated planning area with 426,313 people (over 48 percent of the island total) 
in 2000. The PUC is also the center of government, business, economic, and cultural activities in the State, 
including most of the major employment centers on the island, such as much of the Pearl Harbor Naval 
Station, Honolulu International Airport, Downtown Honolulu, Fort Shatter, Hickam Air Force Base, Ala Moana 
Center, and Waikiki. Economic activity is located primarily in the relatively narrow strip between Kalihi-Palama 
and Kaimuki, the urban core of Honolulu ("Urban Cores or "Heart of Honolulu"). in 2000, the PUC contained 
379,802 jobs, or 78 percent of the total employment on the island. 

Central Oahu Sustainable Community Plan (SCP) Area 

The Central Oahu SCP Area contains the wide, plateau between the Waianae and Koolau mountain ranges. 
While only the makai portion of the Central Oahu SCP Area is within the primary transportation corridor, this 
portion includes Walpahu, Kunia, Waikele, and Waipio. These are some of the fastest growing parts of the 
Central Oahu SCP Area where much new housing has been developed. In addition, Waipio, Waikele, and 
Kunia each contain a large commercial shopping center Waipio Shopping Center, Costco, Waikele 
Center/Waikele Premium Outlets, and Royal Kunia Shopping Center. The latter three draw tourists and 
shoppers from other parts of the island. 
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Ewa Development Plan (DP) Area 

Much of the Ewa DP Area is within the primary transportation corridor, and is now experiencing urban growth. The State of Hawaii and the City are encouraging the development of this region as Oahu's "Secondary Urban Center", largely with new master-planned communities. Destinations include Barbers Point Harbor, Kalaeloa (the former Barbers Point Naval Air Station), a civic center with State and City offices, schools, the Ko Olina 
Resort, and a water theme park. 

2) 	Future Development 

The State and City, have a development policy encouraging growth in only two areas: the PUC and Ewa. One of the objectives of this policy is to minimize suburban sprawl and the associated costs of extending public 
infrastructure and services into presently undeveloped areas. The goal of preserving open space given the limited land area of Oahu, is not only a governmental policy, it is a widespread public sentiment frequently repeated during the public outreach activities that have been conducted during project planning. It is captured by the slogan "Keep the Country Country". 

Oahu's population increased at an average annual rate of 1.63 percent during the twenty-year period from 1970 to 1990. Although this growth rate has slowed to less than one percent per year between 1990 and 2000, the population of Oahu is still expected to exceed one million people by 2025 (see Table 1.2-1). 

TABLE 1.2-1 
PROJECTED POPULATION SUMMARY FOR OAHU 

2000 
Forecast 

2025 Increase From 2000 
PUC 

Waikiki 21,900 24,120 2,220 
Other PUC 404,413 470,311 65,898 

Ewa 68,092 114,005 45,913 
Other 378,510 421,371 42,861 
Total 872,915 1,029,807 156,892 

Source: 	Transportation for Oahu Plan, TOP 2025, April 6, 2001. 

The majority of the population growth between now and 2025 is forecasted to occur at the two ends of the primary transportation corridor. As shown in Table 1.2-1, the fastest growing area will be Ewa/Kapolei. More than 114,000 people are expected to be living in the Ewa DP area in 2025, a growth of 67 percent in 25 years. The PUG will also experience significant growth, increasing by over 68,000 people. The Central Oahu 
population is projected to increase from 148,380 in 2000 to 172,977 in 2025, a gain of over 16 percent (Transportation for Oahu Plan, TOP 2025, April 6, 2001). 

Accompanying the anticipated growth in population will be an increase in employment. Employment increased at an average annual rate of 4.13 percent from 1970 to 1990. The present employment projection is based on a 1.1 percent annual increase, resulting in forecasted job growth of over 30 percent between 2000 and 2025. 

As shown in Table 1.2-2, the number of jobs on Oahu is projected to increase by approximately 152,000 between 2000 and 2025. About 51 percent of these new jobs will be located in the PUC. Almost 30 percent of the employment growth islandwide is also expected to occur in Ewa/Kapolei, consistent with government growth policies to concentrate development in the PUC and Kapolei. 
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TABLE 1.2-2 
PROJECTED EMPLOYMENT SUMMARY FOR OAHU 

Forecast . 2000 2026 Increase From 2000 
PUC 

Waikiki 40,997 49,175 8,178 _ Other PUC 338,805 408,670 69,865  Ewa 14,898 56,634 41,736 Other 90,792_ 	122,998 32,206 Total 485,492 	637,477 161,986 
Source: Transportation for Oahu Plan, TOP 2025, April 6, 2001. 

The PUC Development Plan (PUC DP) Public Review Draft includes the forecast that the PUC will capture 45 to almost 50 percent of Oahu's population growth over the next ten years (approximately 43,500 new households and 70,000 new residents). Directing residential growth to the PUC requires development of a high-quality, attractive urban lifestyle including opportunities for people to live, shop, work, and socialize all within a particular neighborhood or geographic area, without the need to travel long distances. A consequence of preserving open space in the country is that existing urban areas in the PUC must be redeveloped, and become attractive urban areas for living and working. 

To achieve this vision, improvements must be encouraged in older neighborhoods to attract new residents.' The PUC DP introduces the concept of higher-density housing supported by extensive urban amenities. 
Primary Urban Center (PUCI Development Plan (DPI Area  

Elements of urban life that must be enhanced to attract new residents include quality housing; high-quality public spaces that are used as neighborhood focal points; livable neighborhoods where streets are used as public places; and enhanced transportation service, including pedestrian and bicycle facilities, so one does not have to use a car to have mobility and perform the daily functions of work, shopping, education and recreation. 

Redevelopment in the PUC is designated primarily for the area makai of the H-1 Freeway between Middle Street and Kapahulu Avenue. A secondary growth/redevelopment area is located between Nee and Pearl City. These areas have the most favorable conditions for accommodating new housing, and 90 to 95 percent of the expected growth in population by 2025 is expected to occur within these redevelopment areas. 
Central Oahu Sustainable Community Plan (SCP) Area  

A revised Central Oahu Sustainable Communities Plan (Central Oahu SCP) has gone through the Planning Commission review and approval process and is at the City Council for adoption. The Waipahu portion of the Central SCP Area that is in the primary transportation corridor is slated for development. 
Ewa Development Plan (DP) Area  

Kapolei is intended by the State and the City to be a center of growth and development, as it becomes the "Secondary Urban Center" of Oahu. The vision for Kapolei is a place where people live, work, shop, socialize, and recreate within the area, without needing to travel long distances, and where alternative forms of transportation to the private automobile can access these facilities. 

Designation of Kapolei to be a fully developed city is in itself a traffic mitigation measure, reducing the dominant flow to and from Honolulu. The intent is that Kapolei's economic development will complement and support economic activity in the Urban Core, not compete with it. Therefore, the transportation linkage between Kapolei and the Urban Core, already important, will grow in importance. 
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1.2.2 Existing Transportation Facilities And Services In The Corridor 

This Section discusses the existing infrastructure responsible for satisfying the travel demand in the corridor, 
and the next Section assesses how well this Infrastructure is satisfying current travel demand. In brief, 
transportation service is provided by roadways, public bus service and special transportation facilities, which 
encourage high-occupancy vehicles. Maps of the existing roadways, bus routes and other elements of the 
transportation system are provided in Chapter 3. 

1) Roadway Network 

The roadway network in the primary transportation corridor is concentrated in the area between the mountains and ocean, with the dominant highways generally paralleling the coastline. The principal Ewa/Koko Head 
roadway is the Interstate H-1 Freeway, which runs from Kapolei to Kahala. Moanaiva Freeway, which runs from the Halawa Interchange to Kahauiki Interchange, also runs Ewa-Koko Head. The H-2 Freeway services traffic between MililaniNVahiawa and Pearl City, and the H-3 Freeway is a trans-Koolau roadway between 
Windward Oahu and Halawa. In addition, there is an extensive network of arterial and local roadways. 

2) Public Transit System 

The City currently provides fixed-route public transit service on Oahu. It is converting from a radial route 
structure to a hub-and-spoke structure. This hub-and spoke program is a major overhaul of the existing bus service operations. Starting with Leeward Oahu, the program goal is to convert the existing, primarily radial bus route architecture into a hub-and-spoke system that connects the different communities throughout the 
Island. Such a system includes limited stop bus service all day long and enhanced neighborhood shuttle 
services. All 18 Leeward routes were converted in 2000. All 20 Central routes will be converted in 2003. 

TheBus, as this service is called, maintains a current fleet of 525 buses deployed on 88 routes extending to 
urban, suburban and rural areas throughout the island. The bus network includes five route types: 
• Urban Trunk service is the direct bus service along the Ewa/Koko Head arterials of the central portion of 

the PUC, operating with a high level-of-service and connecting neighborhoods on both sides of 
Downtown. More than half of the system's daily board ings are on urban trunk routes. A special type of 
urban trunk service is the new Route A and Route B service (called "CityExpressf*), which provides 
limited stop service from Waipahu to UH-Manoa, and the Route C "CountryExpressl" service that 
provides limited stop service along the Waianae coast 

• Urban Collector service provides access to the transit system from neighborhoods surrounding 
Downtown Honolulu that are not directly served by urban trunk routes. 

• Suburban Trunk service provides a direct connection between suburban neighborhoods and Downtown Honolulu. 
• Suburban Feeder service provides access to the transit system for neighborhoods outside the PUC not served by suburban trunk routes. 
• Express routes provide direct, limited stop service between certain suburban neighborhoods and major 

activity centers within the PUC, generally limited to peak hours. 

TheBus route network focuses transit service to dominant employment and retail centers in the PUC, while 
providing service along major arterial streets en route to these centers. Because of the locations of these 
centers, the area from Middle Street to Kahala has the most frequent bus coverage, with many of the bus lines coming together on a few parallel roadways. 

Transit service to/from suburban areas is served by express bus service during the morning and afternoon 
peak periods, while these areas are served by regular route trunk lines during off-peak periods. 
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In addition, the City provides a comparable paratransit service, called TheHandi-Van, to complement the fixed route bus service. TheHandi-Van serves semi- and non-ambulatory disabled persons who cannot utilize The Bus. 

TheBus vehicles are serviced at two maintenance facilities, one in Pearl City and the other in Kalihi-Palama. 

3) Special Transportation Facilities 

To facilitate bus service and improve the person-carrying capacity of major roadways, special lanes have been constructed for buses and other high-occupancy vehicles (HOVs). H-1 includes a Koko Head-bound 
contrafiow lane (zipper lane) that operates during the a.m. peak period from Managers Drive to the Pearl Harbor Interchange, with a concurrent flow shoulder lane extension to Keehi Interchange. Several major arterial roadways are coned to create contraflow travel lanes during peak periods, and there are exclusive bus only lanes on Hotel Street in Downtown and on a section of Kalakaua Avenue in Waikiki. 

4) Bicycle Facilities 

Bicycle facilities in the study area include a collection of routes, lanes, and paths. The longest, and one of the most heavily used, Is the Pearl Harbor Bike Path. Other major bike facilities include a path on Bougainville Drive/Nimitz Highway from Radford Drive to Middle Street; lanes on Nimitz Highway from Waiakamilo Road to Bishop Street; a route on Young Street; lanes on University Avenue from KapioIan' Boulevard to Dole Street; paths along the Ala Wei Golf Course and Park; and paths along Kapiolani Park. Bike Plan Hawaii  (April 1994), prepared by the State of Hawaii Department of Transportation (HOOT), and the Honolulu Bicycle 
Master Plan  (April 1999), prepared by the DTS, link existing and future bicycle facilities to create a network that can be used for recreation and commuting. 

Other bicycle facilities include bicycle parking in many areas in Downtown Honolulu. The City has placed bike racks on all of the City buses, with hookups to the bus bicycle racks now at 1,100 per day. 

1.2.3 Measures of Transportation System Performance 

This Section describes the quality of current and future service provided by the roadway and transit 
components of the primary transportation corridor's system. The assessment of future performance assumes growth and development occur as predicted, and implementation of highway improvements expected to occur as discussed in the TOP 2025. The assessment of future system performance assumes transit system coverage would be expanded to accommodate population growth. 

1) 	Roadway Performance 

Existing Roadway Performance 

Travel demand within the primary transportation corridor currently overburdens the roadway system, 
particularly for the travel markets between suburban/Ewa/Kapolei areas and the Urban Core, and within the Urban Core. Symptoms of system inadequacy include congestion, delay, fuel waste, excess air pollutants and other detractions from the quality of life. 

While resident households, port operations, airport activities, other commercial activities and visitors all generate travel on Oahu, travel by members of resident households represents over 90 percent of total traffic volume and transit ridership. In 2000, Oahu residents made more than 2.7 million trips on an average weekday. Of these, approximately 962,000 were work trips (TOP 2025, April 6, 2001). Downtown Honolulu, by far the largest single employment concentration on Oahu, attracted 105,000 of the work trips (11 percent). Many work trips were also attracted to the Airport/Pearl Harbor area, Kakaako, and Waikiki. Many trips to 
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work began in the residential areas of Aiea, Ewa, Kalihi, and Kaneohe. Over the next 25 years, these travel origin-destination combinations will continue to be important as the PUC grows and develops. 

Historically, travel on Oahu has increased more rapidly than population. As shown in Table 1.2-3, while Oahu's population increased 14.9 percent from 1980 to 2000, daily vehicle miles traveled increased by more than 47.5 percent. This rapid increase in travel has caused roadway congestion, as demonstrated by the over 36 percent growth in daily vehicle hours traveled during the same period. 

TABLE 1.2-3 
OAHU POPULATION AND DAILY TRAVEL CHARACTERISTICS 

Year Population 
Vehicle Miles 

Traveled 
Vehicle Hours 

Traveled 
1960 500,409 4,301,370 N/A _ 1980 762,565 8,741,110 328,900 _ 2000 876,156 12,900,015 449,910 

Source: Oahu Me ropolitan Planning Organization from US Census Data and Travel 
Demand Model; Parsons Brincicerhoff, Inc., 1999 and 2001; and 
http://guickfacts.census.goy/gfd/meta/1ong68166.htm.  

Table 1.2-4 shows Honolulu compared to similar sized urban areas. The travel rate index (TRI) measures how much longer a trip takes on a congested facility compared to the travel time when the road is not congested. For the 17 years between 1982 and 1999, Honolulu travelers experienced more roadway congestion than similar-sized cities across the U.S. Congestion has gotten progressively worse in Honolulu, Increasing from nine percent in 1982 to 22 percent in 1999. 

TABLE 1.2-4 
TRAVEL RATE INDEXI  

1982 1986 1990 1996 1997 1999 Honolulu 1.09 1.12 1.21 1.21 1.22 1.22 Average Medium-Sized Urban Area 1.05 1.07 1.11 1.16 1.17 , 	1.18 
Source: 	Texas Transportation Institute, Urban Roadway Congestion-Annual Report. 1998  and The 2001 Urban  Mobility Report  Texas A&M University, 1999 and May 2001. 
Notes: 	1 TRI is a measure of how much longer a trip takes during congested conditions compared to the same trip during uncongested conditions. A TRI of 1.2 means the trip during a congested period takes 20 percent longer than during an uncongested time. 

Population between 500,000 and 1,000,000. 

Honolulu's arterial street system reflects the same high levels of congestion when measured in person-miles (one person traveling one mile on a roadway). In 1990, 71 percent of person-miles traveled on arterial streets were on congested roadways, but by 1996 the percentage had increased to 78 percent. 

Delays resulting from roadway congestion are equivalent to the loss of almost three working days for every Oahu resident each year, or roughly four working days for every driver in Honolulu in the past few years. The annual delay per resident for Honolulu is shown in Table 1.2-5. 

Further, vehicles idling on congested roadways waste fuel, costing money and contributing to air pollution and global warming. In 1999, 19 million gallons of fuel were wasted by cars stuck in traffic in Honolulu, amounting to 30 gallons of fuel wasted for every Oahu resident (see Table 1.2-6). This fuel waste is up from 11 gallons per resident in 1982. 
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TABLE 1.2-5 
ANNUAL DELAY PER OAHU RESIDENT (HOURS) 

1982 1986 _ 	1990 1995 1997 1999 	i 

Honolulu 6 10 	, 17 19 19 19 

Source: Texas Transportation Institute, The 2001 Urban Mobility Report,  Texas A&M University, May 
2001. 

TABLE 1.2-6 
ANNUAL WASTED FUEL (MILLIONS OF GALLONS) 

1982 1986 1990 1995 1997 1999 
Honolulu 6 10 18 21 21 21 

Source: Texas Transportation Institute, The 2001 Urban Mobility Report,  Texas A&M University, May 
2001. 

Combining these various measures of transportation system performance produces a "cost of congestion." 
The annual "cost of congestion" in 1999 for Honolulu was $240 million (The 2001 Urban Mobility Report, 
Texas Transportation Institute, May 2001). 

Stepping this cost down to a per capita basis, the annual cost of congestion was $345 in 1999 per capita in 
Honolulu. This cost represents a substantial drag on the local economy. The annual cost of congestion was 
only $90 per capita in 1982. 

Reliance on the automobile has also resulted in the demand to convert land for parking. Based on an average 
of 2.17 automobiles per household, 350,000 private automobiles are estimated to be based in the PUC. On 
average, every vehicle requires 350 square feet for parking, totaling 2,800 acres of land in residential areas for 
parking, some of which could otherwise be used for parks and affordable housing, or other purposes. This 
2,800 acres figure does not include parking lots at employment sites, retail outlets, or recreation venues. 

In summary, the existing transportation system struggles to serve the present level of travel demand in the 
primary transportation corridor, subjecting travelers to substantial congestion, delay and waste of fuel. 
Existing shortcomings will become more pronounced with growth. 

Future Highway Performance 

Travel demand between suburbaniEwa/Kapolei areas and the Urban Core, and within the Urban Core, will 
continue to tax the highway system, even with the roadway improvements presently planned. Growth in 
resident travel relates to growth in population and employment. Table 1.2-7 summarizes the projected growth 
In resident vehicular travel demand between 2000 and 2025. (In accordance with FTA guidelines, the 
planning horizon for a possible transit investment is 25 years from the present.) Travel demands in the am. 
and p.m. peak periods (which vary by roadway segment) are projected to grow by over 22 percent. 

TABLE 1.2-7 
TOTAL RESIDENT VEHICLE TRIP TRAVEL DEMAND 

A.M. Peak Period P.M. Peak Period 
2000 393,864 489,125 
2025 485,199 604,429 
Growth 91,335 115,304 
Percent Growth 	, 23% 24% 

Source: Oahu Metropolitan Planning Organization Travel Demand Model and Parsons Brinckerhoff, 2002. 
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Table 1.2-8 shows the projected growth in travel by Oahu residents between 2000 and 2025 categorized by 
key travel markets. 

TABLE 1.2-8 
RESIDENT PERSON TRIP TRAVEL DEMAND WITHIN SELECTED TRAVEL MARKETS 

Travel Market 
Daily Person Trips 

2000 2025 Difference Percent Change 
28% Within Urban Core 1,112,243 1,420,592 308,349 

Suburban to Urban Core 622,023 664,842 42,819 7% 
Ewa/Kapolei to Urban Core 54,182 69,156 14,974 28% 
Suburban to Ewa/Kapolei 81,602 167,917 86,315 106% 

Source: Oahu Metropolitan Planning Organization Travel Demand Model and Parsons Brinckerhoff, 2002. 

The travel market between suburban areas and Ewa/Kapolei will be the most rapidly growing on a percentage 
basis. However, over one-half of the island's travel will continue to occur wholly within the PUG, heavily 
concentrated in an Ewa-Koko Head direction, with intra-PUC travel expected to increase by over 300,000 trips 
per day. Even with the significant reorientation of travel patterns to and from the Ewa/Kapolei area, there is 
substantial projected growth in travel between the PUG and Kapolei, and within the PUC. This large increase 
in travel within the PUC is a major reason why the capacity to handle In-town mobility must substantially 
increase through the improvement of transit service. The relationship between travel demand and roadway 
capacity may be illustrated through the analysis of screenlines, imaginary lines drawn at strategic locations. 
Traffic volumes on roadways crossing the defined screenlines are summed to produce a total travel demand 
across a screenline. This screen line travel demand is compared to the total roadway capacity across the 
screenline, derived by summing the capacities of the key roadways as they cross the screenlines. Ratios of 
travel demand to roadway capacity (volume/capacity ratios) are then calculated to assess highway 
performance at the screenlines. A volume/c.apacity ratio of 1.00 indicates that the roadway capacity of the 
screenline is completely utilized, while a volume/capacity ratio greater than 1.00 indicates that significant 
vehicular delay would occur because of roadway congestion. These volume/capacity ratios are frequently 
related to an index called level-of-service (LOS), which ranges from A (free-flow) to F (congested flow). 

Tables 1.2-9 and 1.2-10 summarize 2000 and 2025 peak period data at selected screenlines, focusing on 
traffic flowing in the Ewa-Koko Head direction. Figure 1.2-3 illustrates the location of these screenlines. 

TABLE 1.2-9 
COMPARISON OF YEAR 2000 AND YEAR 2025 SCREENLINE LOS 

A.M. PEAK HOUR INBOUND TO DOWNTOWN 

Screenline Year 2000 Year 2025 
Vehicle 
Volume 

Capacity V/C 
Ratio 

LOS Vehicle 
Volume 

Capacity V/C 
Ratio 

LOS 

Kahe Pt. 1,892 3,200 0.59 A 3,004 3,200 0.94 E 
Ewa 4,783 6,800 0.70 C 8,617 11,700 0.74 C 
Waikele 7,278 9,750 0.75 C 12,973 11,500 1.13 F 
Kalauao 16,030 15,900 1.00 F 25,089 17,650 1.42 F 
Moanalua 17,527 20,400 0.86 F' _ 22,072 22,100 1.00 F' 
Kapalama 15.758 16,800 0.94 E 23,595 20,500 1.15 F 
Nuuanu 15,627 18,600 0.84 F 21,196 18,600 1.14 F 
Ward 12,097 18,900 0.67 F' 21,132 18,900 1.09 F 
Manoa-Palolo 15,332 21,150 0.72 F' 20,800 21,150 0.98 F 
Kapakahi 5,296 5,400 0.98 E 6,039 5,400 1.12 F 

ource: Parsons Bnnckerhoff Inc., May 2002 
Note: LOS F caused by downstream congestion backing up across screeniine. 
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At key screenlines between the Waiawa Interchange (H-1/H-2 junction), through the Urban Core and into East 
Honolulu, the LOS analysis indicates that many roadways are significantly over capacity under existing 
conditions. This finding on the current level of transportation service supports the analysis reported in the 
previous section, that the existing transportation infrastructure is severely taxed even under current levels of 
travel demand. Further, even including the near-term improvements to the transportation system presently 
programmed, volume/capacity ratios are projected to worsen between 2000 and 2025. 

TABLE 1.2-10 
COMPARISON OF YEAR 2000 AND YEAR 2025 SCREENLINE LOS 

P.M. PEAK HOUR OUTBOUND FROM DOWNTOWN 

Screenline Year 2000 Year 2025 

Vehicle 
Volume 

Capacity VIC 

_ 	Ratio 
LOS Vehicle 

Volume 
Capacity VIC 

Ratio , 

LOS 

Kahe Pt. 1,875 3,200 _ 0.59 A 3,683 3,200 1.15 F 

Ewa 4,435 6,800 0.65 B 9,497 11,700 0.81 0 

Walksle 7,011 9,750 0.72 	_ C 10,489 12,500 0.84 D 

Kalauao 14,677 14,150 1.04 F 21,936 17,650 _1.24 F 

Moanalua 14,620 18,200 0.80 F 1  20,599 19,900 1.04 F 

Kapalama 14,535 17,700 0.82 F 1  21,266 _ 21,800 0.98 E 

Nuuanu 15,628 18,100 0.86 F 1  21,193 18,100 1.17 I F 

Ward 15,329 _ 22,200 0.74 F 1  21,592 22,200 1.00 F 

Manoa-Palolo 12,643 21,050 0.60 F 1  21 994 21,050 1.04 F 

Kapakahi 4,348 4,050 1.07 F 4,963 4,050 1.23 F 

Source: Parsons Brinckerhoff, Inc., May 2002. 
Note: 	LOS F caused by downstream congestion backing up across the screenline. 

Within the Urban Core of Honolulu, much of the roadway performance is controlled by conditions at key 
intersections. If intersections are congested, the total trip time is lengthened even if traffic flows smoothly 
between the intersections. 
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Table 1.2-11 summarizes 2000 and projected 2025 peak hour intersection LOS at key intersections within the I Urban Core. Many of the intersections are approaching capacity under existing conditions, and intersection 
performance is projected to worsen between 2000 and 2025 because travel within the Urban Core is projected I 
to grow. 

TABLE 1.2-11 
COMPARISON OF EXISTING AND FUTURE INTERSECTION LOS 

Intersection Peak Time Period 2000 2025 
Kalihi Street & 
Dillingham Boulevard 

A.M. C F 
P.M. E F 

Kalihi Street & 
N. King Street 

A.M. D F 
P.M. D F 

Bishop Street & 
S. King Street , 

A.M. D F 
P.M. D F 

Punchbowl Street & 
S. King Street 

A.M. D F 
P.M. C F 

Punchbowl Street & 
Ala Moana Boulevard 

A.M. B C 
P.M. D F 

Kalakaua Avenue & 
Kapiolani Boulevard 

A.M. C F 
P.M. E F 

Nimitz Highway & 
Sand Island Access Road 

AM. F F 
P.M. F F 

Source: Parsons Brinckerhoff, Inc., May 2002. 

In summary, the highway screenline and the Urban Core intersection analyses indicate that highway users 
currently experience substantial traffic congestion. Even with the assumed improvements to the transportation 
system (these assumed improvements are contained in the No-Build Alternative as discussed further in 
Chapter 2), peak hour conditions for 2025 vehicular traffic would be even worse than 2000 conditions because 
of growth in travel demand. Thus, an approach of increasing person-capacity is needed. 

The travel conditions indicated by the screenline and intersection LOS results in average islandwide auto 
speeds of 28.95 miles per hour (mph) and 29.01 mph during the A.M. peak period and P.M. peak period, 
respectively. Table 1.2-12 summarizes projected year 2025 peak period auto travel times between selected 
origins and destinations. 

The regional auto travel times are lower during the AM. peak period than during the P.M. peak period, 
because autos traveling during the A.M. peak period would benefit from the contra-flow zipper lane/shoulder 
lane operation on H-1 Freeway, between the Paiwa Interchange and the Keehi Interchange. The zipper 
lane/shoulder lane operation does not currently operate during the P.M. peak period and is not assumed to 
operate in this time period in the future. 

2) 	Public Transit Performance 

TheBus had approximately 213,000 boa rdings per day in 2000. Measured in passengers per revenue-mile 
and operating expenses per passenger, TheBus is one of the most productive and efficient bus systems in the 
U.S. In 1994 and again in 2000 the City bus system received a "Best Transit System in America Award" from 
the American Public Transit Association. 

•■•• 
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TABLE 1.2-12 
YEAR 2026 PEAK PERIOD AUTO TRAVEL TIMES 

(Travel Time in Minutes) 

Trip 
Origins/Destinations 

A.M. Peak 
Period 

P.M. Peak 
Period 

Downtown-Kapolei 44.6 57.1 

Downtown-Mililani 46.4 58.4 

Downtown-Waikiki 12.7 13.8 

Downtown-U.H.-Manoa 12.9 12.7 

Downtown-Middle St. TC 13.4 11.0 

Source: Parsons Brinckerhoff, Inc., November 2002. 
Note: IC = Transit Center 

Travel time direction is inbound to Downtown in the A.M. peak 
period and outbound from Downtown in the P.M. peak period. 

TheBus has excellent service coverage and there is significant passenger demand. Many express and trunk 
routes experience substantial overcrowding. On an average day across the system, there are over 30 
instances of waiting passengers being passed up because buses are full. Bunching of buses caught in traffic 
congestion causes schedules to be unreliable. Because buses must compete for roadway space with other 
vehicles, increasing capacity on bus routes is difficult. With the high level of traffic congestion on today's 
highway system, and increased traffic congestion forecasted for the future, the ability of the bus system to 
continue providing the service it does today is limited. The ability of the system to improve the level of service 
to reduce current overloads and meet future travel demand would be even more limited. 

In summary, unless significant changes are made to enhance the transit system, increasing congestion on the 
roadway system will constrain the ability of TheBus to provide convenient and reliable mobility options for 
those who can choose between transit and driving. With roadway congestion continuing to worsen, average 
bus speeds and on time performance will be poor as long as buses operate in mixed traffic. Ridership growth 
will be more difficult to achieve under such circumstances. The ability of TheBus to absorb future travel 
demand, much less improve the current level of service for transit patrons, is limited if the system continues to 
be operated in congested traffic. 

1.2.4 Zonal Requirements for Travel Within the Corridor 

Not only must the network increase its capacity to move people, but the types of transportation service to be 
provided must be reflective of the unique transportation needs that exist on a subarea basis. 

Figure 1.2-4 displays three distinct travel zones or market areas within the primary transportation corridor. 
Zone I extends from Kapolei to Middle Street, and contains three subzones: Kapolei/Ewa, 
Watpahu/Waikele/Pearl City, and Salt Lake/Airport. Zone ll encompasses Downtown Honolulu, extending 
from Middle Street to the University of Hawaii. Zone III covers Waikiki as well as overlapping with parts of the 
Urban Core. A fourth zone includes the rest of the island outside of the primary transportation corridor. In 
developing transportation alternatives to address future demand, the travel patterns and unique needs of the 
individual zones and subzones must be understood so the alternatives that address the mobility issues of the 
corridor also match localized needs for transportation service. 

Zone I, the region of the Secondary Urban Center, has the principal travel requirements of more frequent 
express service from Kapolei to Downtown Honolulu, intrazonal circulation, and connections to the rest of 
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Oahu. Since Kapolei will support jobs and a range of cultural, educational, and other activities, residents need 
to be able to meet many of their needs by traveling wholly within the City of Kapolei. In addition, jobs and 
other attractions in Kapolei will attract "reverse travel" to this part of Oahu from outside areas. 

The Waipahu/Waikele/Pearl City subzone of Zone I is a suburban area, including the regional shopping hubs 
of Waikele Center/Waikele Premium Outlets and Pear!ridge Center. Therefore, the WaipahuNValkele/Pearl 
City subzone's primary travel needs are connections to the Urban Core for residents who work in town, a 
connection to Kapolei, and connections into this subzone to access the shopping centers. 

The Salt Lake/Airport subzone of Zone I contains the largest housing areas for military families, and 
employment centers such as the Honolulu International Airport and the Mapunapuna industrial area. Pearl 
Harbor is a major employer and visitor attraction. Connections to this subzone from all parts of the island will 
continue to be critical for commuters and airport users, and connections from all over Oahu to Pearl Harbor 
will be important. 

• Zone Ills Honolulu's Urban Core, where the travel needs relate to convenient and efficient in-town mobility 
associated with din-town" living. Many trips could be made by walking, bicycling or public transportation. Since 

• Zone II will remain the primary center for employment, cultural activities, educational opportunities, regional 
shopping, and recreation, it will continue to serve as a major hub for commuters, students, and other 

• individuals from all parts of the island. With major redevelopment planned for Kakaako, an opportunity exists 
to coordinate transit plans with Kakaako development plans so that mobility and livability objectives are fully 
realized. 

Zone III comprises Waikiki and its 21,900 residents, 31,300 hotel rooms, 40,997 employees, plus numerous 
retail, entertainment, and recreational attractions. Waikiki has the highest concentration of trip making per 
square mile of any area on the island, with population and employment projected to increase further by 2025. 
While many trips stay within Waikiki and are made by walking or transit, most Waikiki residents work, go to 
school or have health care and other needs outside of Waikiki. They therefore require good connections to 
Downtown and other parts of the PUC. Also, most of the employees who work in Waikiki live elsewhere, and 
need good transportation access to places of employment. Waikiki's concentration of recreational activities, 
restaurants, nightlife, parks and beaches attract residents from around the island. 

1.3 PLANNING CONTEXT 

This Section discusses the context within which planning for transportation improvements in the primary 
transportation corridor has been occurring. Section 1.3.1 discusses how an investment in transportation 
infrastructure in the primary transportation corridor would be consistent with government plans. Section 1.3.2 
was added to the FEIS and explains the transportation planning process. Section 1.3.3 discusses the public 
outreach activities that DTS has conducted, starting in the Fall of 1998. Input from the Oahu Trans 21< series 
of meetings has been critical in establishing consensus on key issues and in developing and evaluating 
alternative transportation solutions for the corridor, as described in more detail in Chapter 2. Section 1.3.2 
also describes the development of the Islandwide Mobility Concept Plan (IMCP), an important document that 
integrated public input into transportation goals and objectives for the island. 

1.3.1 Transportation Improvements In Relation to Government Plans 
.■■• 

The purposes and needs presented so far in this Chapter have been discussed for many years, and 
government planning has long recognized them in transportation goals and objectives for the island, although 
not necessarily stated in the current terminology of sustainability. 

Transportation planning in the primary transportation corridor involves several local, State, and federal 
agencies, primarily the DTS, the HDOT, and the Oahu Metropolitan Planning Organization. The 
transportation-related goals and objectives developed by planning agencies are summarized in Table 1.3-1. 
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Since the 1960s, public transit has been acknowledged as a key component of local and State plans to meet 
transportation demands in urban Honolulu. Therefore, in addition to the previously presented quantitative 
analysis showing the need for transit to address the inadequacy of the existing roadway system to satisfy 
existing and future travel demand, improvements in the transit system conform to long-standing government 
policies. Specifically, the Transportation for Oahu Plan, TOP 2625  (April 6, 2001) includes the Regional and 

In-Town Bus Rapid Transit (BRT) components. The need for the BRT in the PUC corridor emerged from a 
transportation system planning process. 

In addition to the goals in Table 1.3-1, the goals and objectives in the City and County of Honolulu's Islandwide 
Mobility Concept Plan  (March 1999, updated August 2001) present a vision for integrating transportation and 
land use planning. This plan, which grew out of the public involvement activities conducted for this project 
(described further in Appendix A), emphasizes the role of transportation in helping build, strengthen, and 
connect communities throughout Oahu; focusing growth in designated areas; and enhancing the island's 
overall quality of life. 

The range of government goals and objectives reflected in Table 1.3-1 were used to evaluate the alternatives 
before the Refined LPA was selected for implementation. 

1.3.2 Oahu's Transportation Planning Process 

This section presents a brief explanation of the transportation planning process in Oahu. This section was 
added to the FE1S in response to comments received on the MIS/DEIS and SDEIS. The information 
presented was extracted from the Transportation for Oahu Plan, TOP 2025, which was approved by the Oahu 
Metropolitan Planning Organization (OMPO) on April 6, 2001. 

1.3.2.1 Transportation for Oahu Plan (TOP) 2025 Background 

he OMPO, the designated metropolitan planning organization for Oahu, is responsible for the metropolitan 
transportation planning process requirements. The United States Department of Transportation mandates 
these requirements for establishing the eligibility of metropolitan areas for federal funds earmarked for ground 
transportation systems. One requirement is that each major urban area develops a multi-modal long-range 
plan that documents ground transportation projects selected for federal funding for a minimum time horizon of 
20 years. The TOP 2025 was developed within the context of the comprehensive, cooperative and continuing 
(3C) planning process established and carried out by OMPO and its participating agencies. OMPO is the 
officially designated regional agency that must ensure that the 3C process addresses all federal concerns 
regarding various transportation modes on Oahu while satisfying the transportation needs of the state and 
county. 

Current federal surface transportation legislation, enacted in 1998 as the Transportation Equity Act for the 21 st  
Century (TEA-21), requires transportation strategies in metropolitan regions to address several planning 
factors. This federal law also expanded public participation in the transportation planning process and 
required increased cooperation among the jurisdictions that own and operate the region's transportation 
system. 

TEA-21 requires that the following seven planning factors be considered (Title 23, U.S.C., Section 134, 
Metropolitan Planning, (0 Scope of Planning Process): 

■••1 
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TABLE 1.3-1 
LOCAL AND STATE TRANSPORTATION GOALS AND OBJECTIVES FROM PLANS 

City and County of Honolulu, General Plan for the City and County of Honolulu (Adopted 1992) 

• 

• 

To create a transportation system which will enable people and goods to move safely, efficiently, and at a 
reasonable cost; serve all people, including the poor, the elderly, and the physically handicapped; and 
offer a variety of attractive and convenient modes of travel. 

To maintain transportation and utility systems that will help Oahu continue to be a desirable place to live 
and visit _ 

City and County of Honolulu, Primary Urban Center Development Plan (Public Review Draft, May 2002) 

• Develop a balanced transportation system that reduces reliance on cars and improves alternate modes 
connecting neighborhoods and activity centers. 

• Implement land use strategies to achieve a balanced transportation system. 

• Improve the public transit system, including development of a rapid transit component 

• Implement Transportation Demand Management (TDM) strategies. 
• Review existing plans and establish priorities for roads and road improvements. 

• Implement the Honolulu Bicycle Master Plan. 

• Enhance and improve pedestrian mobility. 

City and County of Honolulu, Ewa Development Plan (Adopted August 1997) 

• Certification of adequate transportation access and services before zoning approval of new residential and 
commercial development 

• Planned rapid transit corridor to connect the City of Kapolei with Waipahu arid onward to the Primary 
Urban Center. 

• Improved linkages within the region, including to and across the former Barbers Point Naval Air Station. 

• Design master planned residential communities to support non-automotive travel. 

State of Hawaii, Hawaii State Plan (Adopted January 30, 1989) 

• An integrated multi-modal transportation system that services statewide needs and promotes the efficient, 
economical, safe, and convenient movement of people and goods. 

• A statewide transportation system consistent with planned growth objectives throughout the State. 
• Design, program, and develop a multi-modal system in conformance with desired growth and physical 

development as stated in Chapter 226, HRS. 
• Coordinate State, County, Federal, and private transportation activities and programs toward the 

achievement of statewide objectives. 
• Encourage a reasonable distribution of financial responsibilities for transportation among participating 

governmental and private parties. 
• Promote a reasonable level and variety of mass transportation services that adequately meet statewide 

and community needs. 
• Encourage transportation systems that serve to accommodate present and future development needs of 

communities. 
• Promote programs to reduce dependence on the use of automobiles. 

• Encourage the design and development of transportation systems sensitive to the needs of affected 
communities and the quality of Hawaii's natural environment. 

• Encourage safe and convenient uses of low-cost, energy-efficient, non-polluting means of transportation. 
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TABLE 1.3-1 (CONTINUED) 
LOCAL AND STATE TRANSPORTATION GOALS AND OBJECTIVES FROM PLANS 

Oahu Metropolitan Planning Organization Transportation for Oahu Plan, TOP 2025 (Adopted April 6, 
2001) 

• Develop and maintain Oahu's islandwide transportation system to ensure safe, convenient, and 
economical movement of people and goods. 

• Develop and maintain Oahu's transportation system in a manner that maintains environmental quality and 
community cohesiveness. 

• Develop and maintain Oahu's transportation system in a manner that is sensitive to community needs and 
desires. 

• Develop a travel demand management system for Oahu that optimizes use of existing transportation 
resources. 

1. Support the economic vitality of the metropolitan area, especially by enabling global competitiveness, 
productivity and efficiency. 

2. Increase the safety and security of the transportation system for motorized and non-motorized users. 

3. Increase the accessibility and mobility options available to people and for freight. 

4. Protect and enhance the environment, promote energy conservation and improve quality of life. 

5. Enhance the integration and connectivity of the transportation system, across and between modes, for 
people and freight. 

6. Promote efficient system management and operation. 

7. Emphasize the preservation of the existing transportation system. 

Federal regulations require Oahu's regional transportation plan to have a minimum 20-year planning horizon, 
be fiscally constrained and be updated at least every five years. (Refer to 23 CFR, Part 450 for details of the 
federal regulations.) To conform to the requirement for a 20-year planning horizon, the TOP 2025 has a 
planning horizon of the year 2025. To comply with the requirements that the regional transportation plan be 
fiscally constrained, the plan includes an analysis of financial resources reasonably expected to be available to 
fund the transportation infrastructure projects that are included in the plan. Lastly, the TOP 2025 will need to 
be updated during 2005. 

The TOP 2025 goals and objectives were developed at the study outset and reflect the issues and concerns 
raised by study participants. The following issues were part of the previous long-range transportation plan for 
Oahu, 2020 Oahu Regional Transportation Plan (2020 ORTP) and were judged to continue to be reasonable 
for the TOP 2025 planning process: 
• Transportation Services 

• Quality of Life 

• Community Responsibility 

• Demand Management 

The OMPO Policy Committee adopted a system goal for each of the four major issues for the TOP 2025. A 
series of objectives were then developed that would accomplish each of the system goals. The 2020 ORTP 
System Goals and Objectives were used as a starting point for the discussions; the objectives adopted by the 
OMPO Policy Committee for the TOP 2025 reflect the current philosophy of OMPO for the future 

1••■•■• 
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transportation network of Oahu. The seven planning factors dictated by the TEA-21 legislation were also 
reviewed in formulating the final goals and objectives for the TOP 2025. 

The TOP 2025 consists of projects that fall into the following general categories to help achieve the adopted 
goals and objectives for the TOP 2025: 
• Congestion Relief Projects 

• Transit and Alternative Modes Projects 

• Operations and Safety Projects 

• Second Access Projects 

• Second Access Projects 

• Projects that Support Community Planning Goals 

• Projects that Provide Local Circulation and/or Community Access 

1.3.2.2 Identifying Projects for Consideration in the TOP 2025 

One hundred fifty-three (153) projects were identified as candidate projects using recommendations from the 
technical staffs of several involved agencies (including projects from the 2020 ORTP), public comments and a 
technical analysis of future travel demand with the 2025 Baseline condition. 

Based on a future travel demand forecast, the projects to address the capacity deficiencies were identified. A 
project description was developed for each identified project (in many instances, this project description 
consisted of a refined definition based on previous planning efforts), and the entire list of potential projects 
was reviewed. Similar and related projects were combined into a single project. As a result, the initial list of 
153 projects was consolidated into a list of 101 projects. This list of projects and the associated projects 
descriptions were presented to the public: in a series of Regional Meetings. 

1.3.2.3 The Transportation for Oahu Plan (TOP) 2026 

The candidate projects were grouped into six categories based on the project intent. The intent responds 
directly to project goals and objectives and serves as a useful means for organizing the projects for 
discussion. These six categories are used in the following paragraphs to describe the projects selected for 
the TOP 2025. The OMPO Policy Committee also included consideration of system preservation needs in 
their deliberations. 

Many projects addressed goals and objectives that overlap the categories that were used for the TOP 2025 
evaluation. For example, a project that relieves congestion will often improve safety and operations. Similarly, 
a project that provides improved transit service and offers an alternative mode to the traveling public will often 
divert trips from autos to transit, thus relieving traffic congestion. This discussion recognizes the overlap of 
project intent but focuses on the primary purpose of each project. 

At the same time, while a primary purpose of a project may be to relieve automotive congestion or improve 
automotive safety and operations of existing streets, any and all improvements funded in the TOP 2025 will be 
constructed so that transportation efficiency and safety is improved for all roadway users, including motorists, 
bicyclists, pedestrians and transit riders. These projects include, but are not limited to placement of guard 
rails, curbing, signage, lane or road widenings and street realignments. 
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Congestion Relief Projects  

Congestion Relief projects were conceived primarily to increase the vehicle-carrying capacity of Oahu streets and highways. They are proposed for facilities and areas with existing levels of severe congestion and locations where travel demand projections show that congestion will worsen over the next 20 years. Adding lanes to freeways and arterials or making improvements to major interchanges are typical of this category of projects. 

Transit and Alternative Mode Projects 

.4.44•44 

A number of projects were proposed to provide alternative modes of transportation to the single-occupancy automobile and to use the street and highway infrastructure more efficiently. Bus Rapid Transit (BRT), expanded bus service, paratransit service, vanpool programs, ferry service, bike paths and routes and pedestrian facilities are in this category. Managing travel demand includes many of these alternative modes but also includes strategies to change work behavior (telecommuting, variable work hours and four-day workweeks, among others). 

Operations and Safety_Proiects 

Many of the projects were proposed to improve the safety and operations of existing streets and freeways. Intersection improvements, the addition of continuous left turn lanes, street realignments, street or highway widenings, Intelligent Transportation Systems, interchange modifications, freeway ramp and transition lane modifications and general safety improvements fall in this category. 
Second Access Projects 

Portions of Oahu have limited access to the remainder of the island. Oftentimes, a single facility connects numerous homes and businesses to the larger community. A hostage incident, a major traffic accident, high water or a landslide have and continue to isolate citizens from emergency services, work, school and grocery shopping. In some instances, projects to connect minor "back" roads can provide a second way into and out of an area at a relatively low cost. In other instances, a major new facility would be required to cross one of Oahu's mountain ranges. These projects were not generally perceived as having large traffic carrying capacity, being capable of moving traffic at high speeds, or generally being used on a daily basis. Rather, these projects would provide second access to an area when the primary access is out of service. 
Proiects in Support of Community Planning Goals 

1441., 

* 

1144.4., Several types of projects were considered to support a diverse set of community planning goals. This diversity of goals is entirely appropriate given the varied nature of the communities on Oahu, such as new residential and commercial areas, expanding industrial facilities, growing retail areas, and existing developed areas. 
Community planning efforts for the Ewa area have identified the need for additional street and highway facilities in the high growth Ewa and Kapolei areas. Projects that are most likely to be consistent with the master plan under development for this area were proposed for TOP 2025, and many are included in the final TOP 2025. 

Another type of project within this category is the replacement of the bridge crossing the Kalihi Channel to Sand Island with a tunnel to facilitate movement of freighters into and out of Honolulu Harbor with greater efficiency and capacity. 

Beautification projects also may relieve traffic congestion or improve safety or operations, but have as their primary goal the support of community planning goals. 
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Proiects that Provide Local Circulation and/or Community Access 

A number of projects were conceived to improve local circulation. In some instances, these projects add new access to an area, such as the Waikiki access from H-1 Ewa-bound or the second access to Leeward Community College. In other instances, the proposed projects close a gap in the street network, such as the Moanalua Road extension, or revise circulation patterns, such as the changes in one-way/two-way operations for Punchbowl and the Piikoi/Pensacola pair. These projects are designed to improve local traffic flow rather than affect regional travel patterns. However, since these projects play an important role in local circulation and access to communities, they merit inclusion in the regional plan. 

Projects Included in the TOP 2025 

Table 1.3-2 lists the projects selected for inclusion in the TOP 2025 as those that should be given the highest priority for implementation within the constraint of project revenues. The table identifies the general geographic area of the island where the proposed project will be located. 

1.3.2.4 Conclusion 

With the TOP 2025 improvements, the future transportation system on Oahu is projected to perform substantially better than a scenario without the proposed improvements. Transit ridership increased by more than 14 percent under the scenario with the TOP 2025 improvements. For the two strongest indicators of congestion on the roadway system (vehicle hours traveled and vehicle hours of delay), the TOP 2025 transportation system performs at congestion levels that are significantly less than the scenario without the Improvements. Under the scenario with the TOP 2025 improvements, vehicle hours traveled are projected to decline by 12 percent and the vehicle hours of delay on the roadway system are projected to decline by 23 percent. 

Performance of the TOP 2025 with respect to meeting the identified goals and objectives was also evaluated. All objectives were met by the proposed list of transportation improvements. 

The financial analysis demonstrates that the TOP 2025 highway and transit projects for the fiscally constrained regional transportation plan will have sufficient revenues through a combination of existing revenue sources and additional revenue assumed to be in place over the next 20 years. The total Identified funding needs included the estimated cost of the TOP 2025 projects of slightly more than $3.6 billion along with system preservation needs for state highways Identified as an additional $1.05 billion over the life of the 25-year plan. 

The total identified need of almost $4.7 billion exceeded the revenues that could be assumed to be in place from only existing sources. 

In addition to the traditional FHWA, FTA, state and local contributions to TOP 2025 projects, two other sources of revenues were identified. The first is developer contributions, which may Involve private financing of selected elements of projects, facilities or land donations. The other additional revenue source results from the typical Increases in the tax rates of state highway funding. 

The assumptions used to project the additional State Highway Special Fund revenues are reasonable based on historical trends in tax rate increases over the last 25 years. Likewise, the assumption of an average developer contribution of 20 percent of potential developer-funded projects, which will be developed in a forum 
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TABLE 1.3-2 
TOP 2025 PROJECTS 

Area* Category** 
Project 
Number Project Description 

Estimated 
Cost 

(Millions of 
Year 2000 $)  
$ 	70.2 

Oahu _ Transit/Alt I-1 _ Implement State Bicycle Plan 
Oahu Transit/Alt 1-2 Implement Van Pool Program $ 	2.5 Oahu Ops/Safety 1-3 Intelligent Transportation Systems $ 	110.0 Oahu Ops/Safety , 1-4 Travel Demand management _ $ 	114.7 CO* Ops/Safety 	1  C-5 Farrington Hwy. EB vertical realignment near 

Waipahu Dept Rd. 
$ 	20.0 

CO Ops/Safety C-7 Kamehameha Kw. widening Ka Uka to Lanikuhana $ 	97.5 CO C Relief C-10 Kunia Rd. widening H-1 to vicinity of Anonui St. $ 	25.9 CO Local Circ C-15 Waipahu Depot Rd. widening makai of Farrington 
Hwy. 

$ 	3.6 
CO Local Circ C-16 Waipahu St. eastward extension to Waihona St. $ 	4.5 _ CO Ops/ Safety C-17 Waipahu St. left turn lanes $ 	9.4 EHon* C Relief P-38 Kalanianaole Hwy. extend A.M. contrafiow lane to 

Keahole St. 
$ 	1.2 

EHon Ops/Safety P-47 Kalanianaole Hwy. Rock fall Protection at Makapuu $ 	20.0 Ewa Ops/Safety E-1 H-1 Makakilo Interchange new WB on-ramp $ 	10.9 Ewa C Relief  
Comm. Plan 

E-2 
E-3 

H-1 Kapolei Interchange new interchange  
H-1 ['algal Interchange improvements (connects to 
E-10) 

$ 	44.3  
$ 	8.5 

Ewa 

Ewa Comm. Plan E-5 Farrington Hwy. widenin_g_Kalaeloa to Kamokiia 4.9 Ewa Ops/Safety E-6 Farrington Hwy. widening Kapolei Golf Course to Fort 
Weaver Rd. 

$ 	31.6 
Ewa Comm. Plan E-8 Fort Barrette Rd. widening Farrington Hwy. to F.D. 

Roosevelt Blvd. 
$ 	21.5 

Ewa C Relief E-9 Fort Weaver Rd. widening Farrington Hwy. to Geiger 
Rd. 

$ 	38.6 
Ewa Comm. Plan E-10 Manua St. new roadway Malakole St. to Farrington 

Hwy. $ 	13.1 
Ewa Comm. Plan , E-11 Kalaeloa roadway improvements $ 	26.9 Ewa Comm. Plan E-12 Kalaeloa Blvd. corridor improvements $ 	13.1 Ewa Comm. Plan E-13 Kapolei Pkwy. completion (Kapolei to Ewa Bch.) 28.5 Ewa Comm. Plan E-14 Makakilo Dr. extension (second access) $ 	8.5 Ewa Comm. Plan E-15 Mauka Frontage Rd. Makakilo Dr. to Kalaeloa Blvd. $ 	6.4 Ewa Comm. Plan ' E-17 North-South Road Kapolei Parkway to H-1 (includes 

new interchange with H-1) 
$ 	90.0 	' 

Koolau. 
(Wind- 
ward) 

Ops/Safety K-2 Kahekili Hwy. Improvements Haiku Rd. to 
Kamehameha Hwy. (Note: Improvements will 
include contraflow in existing right-of-way between 
Haiku Road and Hui lwa Street, intersection 
Improvements at Hui lwa and Kamehameha Highway 
and other improvements.) 

$ 	3.5 

Koolau. & 
NS* 
(Wind- 
ward) 

Ops/Safety K-15 Kamehameha Hwy. Safety Improvements (Note: 
Safety improvements to include turn lanes, 
guardrails, signage, crosswalks, etc. to improve 
safety and do not include widening except where 
needed for storage/turn lanes safety improvements.) 

$ 	100.0 

•■••• 
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TABLE 1.3-2 (CONTINUED) 
TOP 2025 PROJECTS 

Area* 	Category** 
Project 
Number Project Description 

Estimated 
Cost 

(Millions of 
Year 2000 $) , NS 	2" Access N-3 Waimea Bay Access Rd. emergency connectors $ 	20.0 

PUC* 	Ops/Safety P-0 
Baseline 

Interstate Route H-1, EB off-ramp to Punahou St. 
(funded before 2001 but included for completeness 

Funding 
completed 

PUC 	Transit/Alt P-1 Honolulu Bicycle Master Plan (Note: $20 million cost 
shown for TOP 2025 is a portion of the $78.7 million 
for all elements of the Master Plan 

$ 	20.0 

PUC 	Transit/Alt P-2a Regional Bus Rapid Transit $ 	268.0 PUG 	Transit/Alt P-2b In-town Bus Rapid Transit and Bus/Handi-Vans $ 	821.1 PUC 	Trans it/Alt P-3 Express Commuter Ferry $ 	20.0 
PUG 	C Relief P-6 

Baseline 
H-1 WB Widening Waimalu viaduct to Pearl City off- 
ramp 

$ 	45.0 

PUC 	C Relief P-7 H-1 EB widening Waiawa to Halawa $ 	216.8 PUC 	C Relief P-8 H-1 WB widening Vineyard to Middle $ 	121.3 PUC 	Ops/Safety P-9 H-1 WB weaver modification Lunalilo to Vineyard off- 
ramp 

$ 	21.0 

PUG 	Ops/Safety P-10 H-1 EB widening Ward to Punahou, close Piikoi on- 
ramp 

$ 	21.0 

PUC 	Ops/Safety P-11 H-1 University Interchange modification $ 	20.7 PUG 	Ops/Safety P-12 H-1 WB widen Waipahu off-ramp $ 	8.4 PUC 	Local Circ P-14 Second access to Leeward Community College $ 	6.0 PUG 	Local Ciro P-22 Moanalua Rd. extension Waimano Home Rd. to 
Waihona St. 

$ 	4.9 

PUC 	C Relief P-23 Nimitz Hwy. improvements Keehi to Pacific St. $ 	192.7 PUG 	Local Ciro _ P-28 Piikoi Pensacola one-way couplet (reverse) $ 	3.6 PUC 	Local Circ P-29 Punchbowl Street conversion to two-way operation $ 	2.0 PUC 	C Relief P-32 Fort Armstrong Tunnel 300.0 PUC 	Ops/Safety P-34 Sand Island Access Rd. widening $ 	4.4 PUG 	Comm. Plan P-35 Sand Island Bridge (replace with tunnel) $ 	200.0 PUG 	Local Circ P-36*** Waikiki access from H-1 Ewa-Bound $ 	90.9 
PUC 	Comm. Plan P-40 Kamehameha Hwy. beautification project (Waiawa to 

Pearl Harbor) 
$ 	30.1 

PUG 	C Relief P-41 
Baseline 

Puuloa Rd. widening - Salt Lake Blvd. to Nimitz Hwy. $ 	21.6 

PUG 	C Relief P-42 H-1 Widening (westbound) through Waiawa 
Interchange 

$ 	21.3 

PUC 	C Relief P-43 H-1 Widening (westbound) Waiau to Waiawa 
Interchange 

$ 	59.5 

PUC 	C Relief P-44 Waiawa Interchange Improvements $ 	21.3 PUC 	C Relief P-45 
Baseline 

H-1 Eastbound: Widen by one lane from Middle St. to 
Vineyard Blvd 

$ 	30.0 

PUC 	C Relief P46 
Baseline 

Salt Lake Blvd. widening: Lawehana St. to Ala Lilikoi 
(widen from 2 to 4 lanes) 

$ 	31.0 

Walanae 	2" Access W-2 Waianae Emer. ency Access Road system $ 	9.3 Waianae 	Ops/ Safety W-5 Farrington Hwy. realignment around Makaha Bch. 
Park 

$ 	35.1 

Primary Corridor Transportation Project 
	

1-31 
	

Final EIS November 2002 

AR0004801 2 



TABLE 1.3-2 (CONTINUED) 
TOP 2026 PROJECTS 

Area* Category** 
Project 
Number Project Description 

Estimated 
Cost 

(Millions of 
Year 2000 $) 

Waianae Transit/Alt W-7 
Baseline 

Leeward Bikeway, Waiplo Point Access Rd. to 
Lualualei 

$ 	3.0 

Waianae Ops/Safety W-8 Farrington Hwy. Safety improvements (Note: Cost 
estimate reflects intersections improvements only. 

$ 	25.0 

Total for All Projects: $ 3,624.8 
Source: Transportation of Oahu Plan TOP 2025, Oahu Metropolitan Planning Organization, April 6, 2001. 
Notes: * CO = Central Oahu 

PUC = Primary Urban Center 
NS = North Shore 
EHon = East Honolulu 
NB = Northbound 
SB = Southbound 
EB = Eastbound 
WE = Westbound 

**Categories: 
C Relief = Congestion Relief Projects 
Transit/Alt = Transit and Alternative Modes Projects 
Ops/Safety = Operations and Safety Projects 
2nQ  Access = Second Access Projects 
Comm. Plan = Projects that Support Community Planning Goals 
Local Ciro = Projects that Provide Local Circulation and/or Community Access 

***P-36 
Project P-36 was designated by the Policy Committee as the lowest priority for selected projects, and 
extensive review and study will be required. 

outside of the TOP 2025, is also valid. As a result of these assumptions and the projections of federal, state 
and local highway funding levels, the revenues are sufficient to fund the TOP 2025 recommendations. 

The TOP 2025 recommendations define a transportation system for Oahu's future that will help to achieve the 
four goals adopted for the plan. The projects included in the TOP 2025 achieve these goals within the fiscal 
constraints of funding that will be available within the 25-year time frame of the plan. 

1.3.3 Oahu Trans 2K Public Outreach Planning Process 

The Oahu Trans 2K series of participatory workshops (the islandwide transportation component of the 21 st  
Century Oahu visioning program) began in the Pall of 1998, and has thus far included five rounds of 
community outreach meetings. Together, DTS and HOOT went out to the public to provide background 
Information on mobility issues and listen to the public. The meetings were widely advertised and well 
attended. These meetings represented a continuation and acceleration of public outreach meetings that had 
begun on a more informal basis a year earlier. 

During Round 1 of the meetings (September/October 1998), participants viewed an introductory video and 
presentation boards showing possible solutions to transportation problems. Participants were then 
encouraged to brainstorm about neighborhood and islandwide transportation issues and possible solutions. 
They made comments directly onto large area maps. The results of this round of meetings were compiled into 
a database of 2,400 specific ideas, and were used to develop a draft islandwide mobility concept 
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In Round 2 of the meetings (November/December 1998), participants viewed a video summarizing the Round 1 process and a short presentation that outlined the draft islandwide mobility concept, which was developed from the Round 1 input. With the assistance of trained facilitators, participants gathered in groups organized by neighborhood to review workbooks tailored to each transportation planning zone. 

After two rounds of community-based meetings, the input obtained was incorporated into the Islandwide  Mobility Concept Plan,  which was prepared and issued in March 1999 and reprinted with updates in August 2001. This plan articulated three central goals: 
• Improve in-town mobility; 
• Strengthen islandwide connections; and 
• Foster livable communities. 

The Round 3 meetings were held during March/April 1999 in combination with the meetings of 19 vision teams across the island. Information presented included the Islandwide Mobility Concept Plan  and transit alternatives for a high-capacity transit spine in the primary transportation corridor. The Round 3 meetings also announced the upcoming formal scoping for the Major Investment Study/Draft Environmental Impact Statement (MIS/DEIS), which occurred in May 1999. 

In Round 4 of the meetings (October 1999), the plans for public transit, as discussed in the first three rounds of meetings, were presented for questions and discussion. Discussion included the operation of the passenger loading platforms in the middle of the street, center-running transit operations in comparison to curbside-running, the use of "high-tech" approaches to provide schedule and waiting time information to transit users, possible features of transit vehicles, and route alignment details. 

A Round 5 Oahu Trans 2K meeting was held on August 14, 2001 at Neal Blaisdell Center (NBC). This community open house included informational displays on different aspects of the BRT system and the Oahu Trans 2K program, specifically the project refinements developed by the Pearl City/Aiea, Kalihi, Downtown/Kakaako, and Mid-Town/University Working Groups. An Informational briefing on the Working Group process and BRT project refinements was presented. 

Five rounds of community-based meetings showed that there is a strong interest in transit technology, how a new transit technology would Integrate into the community and with the existing bus system, and the funding aspect of the project. 

1.4 ROLE OF THE FEIS IN PROJECT DEVELOPMENT 

This Section provides a brief overview of the formal transportation project development process and the role of the FEIS in that process in compliance with the statutory requirements of the Hawaii Environmental Impact Statement (EIS) Law (Chapter 343, Hawaii Revised Statutes [HRS1). 

An MIS was a prescribed federal planning study that is conducted as one of the first steps in project development when a need for a major metropolitan transportation investment is identified and federal funding • is potentially involved. A transportation solution can consist of roadway, transit, pedestrian, and other elements singly or in combination. The MIS evaluates alternative transportation solutions to the mobility • problems of the corridor. 

A DEIS addresses the potential environmental impact of a project, and meets the environmental review requirements of the Hawaii EIS Law. Combining the MIS with the DEIS allows for a more comprehensive analysis of possible environmental impacts and alternatives, and facilitates project delivery. No program decisions can be finalized until these processes are completed. 
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The DEIS process begins with scoping, followed by preparation of the document. The formal scoping meeting 
for the DEIS was held on May 11, 1999. 

In accordance with the Hawaii EIS Law, the EIS Preparation Notice was published in the April 23, 1999 The 
Environmental Notice. 

The DTS and FTA distributed the Primary Corridor Transportation Project, Maior Investment Study/Draft 
Environmental Impact Statement IMIS/DEIS1  (August 2000) to agencies and the public in August 2000. 
Following the release of the MIS/DEIS, there was an agency and public review period from August 23, 2000 to 
November 6, 2000. 

The Locally Preferred Alternative (LPA) may be one of the alternatives addressed in the DEIS, a modification 
of one of those alternatives, or a hybrid combining the best features of several. Subsequent to the release of 
the MIS/DEIS and the public and agency comment period, the City Council selected the BRT Alternative as 
the LPA. The identification of the LPA is a signal to the FTA that sufficient local consensus exists on a particular project alternative to proceed to the Preliminary Engineering/Final Environmental Impact Statement 
(PE/FEIS) phase and beyond the environmental review process. 

The City Council approved local funds for the PE/FEIS effort In the 2001 City Capital Improvement Program budget. Federal funds were programmed in the 2001 OMPO Overall Work Program and TIP, and FTA has approved grants for the work. Financial analysis determined that sufficient revenues will be available for TOP 
2025 highway and transit projects including the BRT project. By being included in the TOP 2025, the BRT Alternative is eligible to be included in future TIPs. 

As a result of the Working Groups and comments received on the MIS/DEIS, the DTS proposed to amend the LPA to include new and modified components, which the City Council approved on August 1, 2001. Since the refinements were proposed after the MIS/DEIS was completed and distributed and because the refinements were anticipated to have environmental impacts that were not disclosed in the MIS/DEIS, a Supplemental 
Draft Environmental Impact Statement (SDEIS) was prepared. 

The SDEIS was distributed in March 2002. The public and agency review period was from March 22, 2002 to May 7, 2002. The public hearing was held on April 20, 2002. 

Following the public comment period for the SDEIS, this FEIS was prepared. The FEIS responds to all 
comments received on the MIS/DEIS and SDEIS. The release of this FEES will be announced by publishing a Notice of Availability (NOA) in The Environmental Notice. 

Pursuant to Chapter 343 HRS, the Governor of the State of Hawaii accepts the FEIS, completing the 
environmental review process under the State EIS Law. Publication of acceptance of the FEIS by the 
Governor Is followed by a 60-day legal challenge period. 

A separate FEIS that complies with the NEPA requirements will be prepared. 

••••■•11 
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CHAPTER 2 ALTERNATIVES CONSIDERED 

2.0 CHAPTER OVERVIEW AND ORGANIZATION 

Overview 

This Chapter defines the three alternatives analyzed in this FEIS. It also describes other alternatives that 
were considered but eliminated due to failure to satisfy purpose and need requirements and/or due to other 
concerns such as public opposition, significant environmental impacts and lack of financial feasibility. 

The three alternatives that meet the four purpose and need requirements stated in Chapter 1, although to 
varying degrees, are: 
• The No-Build Alternative: The No-Build Alternative consists of a reconfiguration of the present bus 

network to a hub-and-spoke pattern, with modest expansion of bus service in developing areas (e.g., 
Kapolei) to maintain existing service levels. 

• Transportation System Management (TSM) Alternative: This is a required alternative in the Federal 
Transit Administration (FTA) process. In addition to the reconfiguration of the present bus route 
network to a hub-and-spoke network, this alternative includes expansion of service by 14 percent 
over the No-Build Alternative, plus some bus priority treatments on arterials in the Primary Urban 
Center (PUC) and in Leeward Oahu. 

• Refined Locally Preferred Alternative (Refined LPA): This alternative builds on the hub-and-spoke 
bus system in the other alternatives, and adds Regional and In-Town Bus Rapid Transit (BRT) routes. 
The Regional BRT element includes a continuous H-1 BRT Corridor from Kapolei to Downtown using 
an a.m. and p.m. contraflow zipper lanes and express lanes. The In-Town BRT component is a high 
capacity transit spine from Middle Street to Downtown, a University Branch from Downtown to UH-
Manoa, a Downtown to Waikiki via Kakaako Mauka Branch, and a Downtown to Waikiki via Kakaako 
Makai Branch. 

All three alternatives include the recently updated regional highway plan contained in the Oahu Metropolitan 
Planning Organization's (OMPO's) Transportation for Oahu Plan (TOP 2025). 

Organization 

Section 2.1 summarizes the development and evaluation of candidate alternatives that were considered to 
meet the purpose and need requirements. It describes the development of the three alternatives carried 
forward for detailed assessment. Section 2.2 provides a physical description of the three alternatives. 
Sections 2.3 and 2.4 present capital and operating cost information on each alternative. Section 2.5 presents 
the proposed implementation schedule for each alternative. Section 2.6 describes the alternatives that were 
analyzed and eliminated. 

2.1 EVOLUTION OF THE ALTERNATIVES CARRIED FORWARD 

The alternatives described in this Chapter evolved over the course of developing the FEIS through an iterative 
process wherein a wide-range of options was progressively analyzed in increasing detail until it was 
winnowed down to the three "best fir alternatives. 

Even after the initial alternatives were winnowed down to the best fit alternatives, they underwent continual 
refinement using input from many sources including the Oahu Trans 2K meetings, formal "scoping" meetings 
held for the general public and agencies (described in Chapter 1), and working group meetings and other 
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agency and public input. Public and agency involvement activities that have been conducted to date are 
discussed in more detail in Appendix A. Section 2.6 provides additional information on the evaluation of 
options, and how the options being carried forward were selected. 

The first step in the evolution of the alternatives involved combining information gathered from public and 
agency outreach with the results of prior studies to identify a broad range of alternatives for consideration in 
addressing the project purposes and needs. Public input was obtained primarily through the 21st Century 
Oahu Visioning Process and its transportation component, Oahu Trans 2K. The 21 s1  Century Oahu Visioning 
process began in September 1998, and consisted of a series of neighborhood-based community meetings 
designed to enhance public input in planning a vision for Oahu communities. 

To date, the Oahu Trans 2K process has involved four rounds of public meetings in 19 districts throughout the 
island, a single, fifth round meeting held at Neal Blaisdell Center, and a series of meetings with working 
groups representing five geographic subdivisions of the primary transportation corridor. The first two rounds 
of meetings resulted in the lsiandwide Mobility Concept Plan  (1999) 1 . This Plan, described in Chapter 1, 
crystallized transportation goals and objectives for the island, and outlined transportation alternatives for the 
primary transportation corridor. 

In addition to public and agency input, alternatives were developed based on site visits, review of City and 
State plans, existing and projected land use and travel demand patterns, environmental constraints, and other I 
research. Transportation alternatives were configured to support land uses that would boost transit ridership 
and sustain livable communities. This will maximize the efficiency and effectiveness of the transportation 
system, and create a mutually supportive transportation system and land use development pattern. 

After Rounds 1 and 2 of the Oahu Trans 2K meetings, public and agency input was combined with technical 
analysis to define an initial set of alternatives: No-Build, Enhanced Bus/Transportation System Management 
(TSM), Bus Rapid Transit (BRT), and Light Rail Transit (LRT) (see Figure 2.1-1). These alternatives were 
defined as follows: 

• The No-Build Alternative consisted of the existing bus system plus expansion of bus service in 
developing areas (e.g., Kapolei) to maintain as consistent a level of bus service as today. 

• Transportation System Management, or TSM, refers to a package of relatively low to moderate cost 
measures designed to make more efficient use of the existing transportation infrastructure. The 
Enhanced BusITSM Alternative reconfigured the present predominately radial bus route network to a 
hub-and-spoke network. 

• The BRT Alternative built on the TSM Alternative, and included bus priority measures and a trolley 
system between Downtown Honolulu and Waikiki. 

• The LRT Alternative analysis considered the costs and impacts of introducing a new mode, an at-
grade light rail system. Three alignment alternatives were reviewed. The base alternative ran 
between Middle Street and UH-Manoa. A second alternative extended from Middle Street to 
Pearlridge, and a third extended still farther to Waipahu. An alignment along Nimitz Highway fronting 
the Airport was also compared to an alignment on Salt Lake Boulevard. 

• The concept for a direct connection between Keehi Interchange and Kakaako via Sand Island was 
developed to provide a more direct and scenic gateway entry to Waikiki and Kakaako for visitors and 
others from the Airport and points Ewa. This was called the Sand Island Scenic Parkway, or S1SP. 
Options were analyzed for pairing SISP with the BRT and LRT Alternatives. 

1  Updated in August 2001. 
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Transportation Demand Management (TOM) measures were included in all the alternatives being developed. TOM measures are strategies that reduce or shift the time of travel by private automobile, and include such measures as vanpooling (subsidized vehicles used for commuter ride-sharing), and parking constraints or surcharges. The same TOM assumptions are incorporated in all of the alternatives, such as continued growth of the vanpool program and growth in bicycle and pedestrian travel. 

The initial alternatives above (No-Build, Enhanced Bus/TSM, BRT and LRT, and the SISP concept) were described in the Environmental Impact Statement Preparation Notice (EISPN) which was published in April 1999. This is a formal public notification that is a part of the environmental review process, and is discussed in more detail in Chapter 1. 

After publication of the EISPN, public comments were reviewed and detailed technical analyses were performed to evaluate these alternatives. This included route alignment engineering, travel demand forecasting, environmental studies, cost estimating, and preliminary financial studies. Based on these technical studies and the comments received on the EISPN, the initial alternatives were reconfigured to enhance their efficiency, cost-effectiveness, and ability to support mobility, land use and quality of life goals. 

Section 2.6 contains a discussion of the comments pertaining to alternatives that were received in response to the EISPN. The best features of the initial alternatives were combined to create improved alternatives. A new BRT Alternative was developed as a hybrid, containing the best features of the initial BRT and LRT Alternatives. The LRT Alternative was dropped because analyses revealed that BRT using electric-powered or hybrid-electric-powered vehicles could accomplish virtually all of the objectives of LRT at substantially less cost. In addition, highway alternatives to the Regional and In-Town BRT and LRT systems were identified and subsequently eliminated from further consideration as alternatives. 

The alternatives carried forward through Rounds 3 and 4 of the Oahu Trans 2K process were: 
1. No-Build: Similar to the initial No-Build Alternative; 
2. TSM: A refinement of the initial Enhanced Bus/TSM Alternative; 3. BRT: A hybrid alternative containing the best features of the initial BRT and LRT Alternatives; and 4. BRT/SISP: A combination of the BRT Alternative with Sand Island Scenic Parkway. 

In Rounds 3 and 4 of the Oahu Trans 2K meetings, the above revised alternatives were presented, and public input confirmed the major concepts and provided additional input on the alternatives that were used to further refine them. 

Subsequent to the Round 4 Oahu Trans 2K meetings it was decided, based upon input from coordinating public agencies, to move the Sand Island Scenic Parkway element forward apart from the transit alternatives being considered in the MIS/DEIS. Separating SISP from the transit element permitted a decision on the "Locally Preferred" transit alternative while SISP moves through the regional planning and then project development processes. 
The three alternatives that were studied in the MIS/DEIS were: 
• No-Build Alternative: The No-Build Alternative consisted of expansion of bus service in developing areas to maintain existing service levels by adding buses and developing new routes. 
• Transportation System Management (TSM) Alternative: The primary features of this alternative were the reconfiguration of the present bus route network to a hub-and-spoke network, and bus priority treatment on some In-Town streets. 
• Bus Rapid Transit (BRT) Alternative: This alternative built on the hub-and-spoke bus system in the TSM Alternative, and added Regional and In-Town BRT routes. The Regional BRT element included a continuous H-1 BRT Corridor from Kapolei to Downtown using a.m. and p.m. zipper lanes and new express lanes. The In-Town BRT component was comprised of a high capacity transit spine from Middle Street to Downtown, a University Branch from Downtown to UH-Manoa, and a Downtown to Waikiki Branch via Kakaako Mauka. 

_ 

- 
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Since the update to the highway element of the OMPO regional transportation plan was still under study at that time, only short-term highway projects included in OMPO's Transportation Improvement Program were reflected in the MIS/DEIS. 

Following publication of the Primary Corridor Transportation Proiect. Maior investment Study/Draft Environmental Impact Statement IMIS/DEIS1  (August 2000), there was a public review period from August 23, 2000 to November 6, 2000. In addition to the MIS/DEIS public hearing, special public hearings were conducted by the Honolulu City Council Transportation Committee on September 25 and October 5, 19, and 26, and November 14, 2000. On November 29, 2000, the Honolulu City Council selected the BRT Alternative as the Locally Preferred Alternative (LPA). 

At the time of adopting the LPA, the City Council asked the DTS to continue public dialogue on the project. Community working groups were formed to provide a forum for open discussion between project sponsors and neighborhood, civic, business, government and other organizations so that environmental and transportation issues and refinements to project proposals could be discussed. The working groups also provided the community with an opportunity to obtain a greater in-depth understanding about BRT and what it means for their community. The working groups were generally organized by geographic area. They included Pearl City/Aiea, Aliamanu/Salt Lake/Foster Village, Kalihi, Downtown/Kakaako, Mid-Town/University, and Waikiki. 

Working Group members were responsible for attending meetings, reporting back to their representative organizations, and bringing that feedback to the Working Group meetings. The Pearl City/Nee, Kalihi, Downtown/Kakaako, and Mid-Town/University Working Groups had several, separate meetings between February and June 2001. Waikiki Working Group meetings were conducted from August 2001 through April 2002 and the Aliamanu/Salt Lake/Foster Village Working Group had one meeting in July 2002. 

As a result of the Working Groups and comments received on the MIS/DE1S, the DTS proposed to refine the LPA to include new and modified components, which the City Council endorsed on August 1, 2001. It was decided that a new In-Town BRT branch be added to serve Aloha Tower Marketplace and the Kakaako Makai area; that a small segment of the UH-Manoa Branch should be realigned from Ward Avenue to Pensacola Street between South King Street and Kapiolani Boulevard with a new transit stop along South King Street at Pensacola Street; and to eliminate the proposed H-1 Regional BRT ramps at Kaonohi Street and Radford Drive and replace them with a new H-1 BRT ramp near Aloha Stadium at Luapele Drive. Additionally, it was decided that the Kakaako Mauka Branch and Kakaako Makai Branch would use Alakea and Bishop Streets instead of Richards Street in response to comments received from area residents. Realigning the Kakaako Mauka Branch will also create two new transit stops, one on Alakea Street and one on Bishop Street. 

Since the refinements were being proposed after completion and distribution of the MIS/DEIS and because the refinements were anticipated to have environmental impacts that were not disclosed in the MIS/DEIS, a Supplemental Draft Environmental Impact Statement (SDEIS) was prepared. Its content and process followed Section 11-200-26 of the Hawaii Administrative Rules (HAR). The results of the SDE1S are reflected in this FEIS. A description of the Alternatives, including the Refined Locally Preferred Alternative (LPA) follows in Section 2.2. 

2.2 DEFINITION OF ALTERNATIVES 

This section contains detailed descriptions of the physical features of the three alternatives. 

2.2.1 No-Build Alternative  

The No-Build Alternative (see Figure 2.2-1) serves as a possible alternative for selection by decision makers 

	1 as well as the baseline against which to compare the other alternatives. It includes existing transportation 
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Since the update to the highway element of the OMPO regional transportation plan was still under study at that time, only short-term highway projects included in OMPO's Transportation Improvement Program were 
reflected in the MIS/DEIS. 

Following publication of the Primary Corridor Transportation Project, Major Investment Study/Draft 
Environmental Impact Statement NIS/DEIS'  (August 2000), there was a public review period from August 23, 2000 to November 6, 2000. In addition to the M1S/DEIS public hearing, special public hearings were 
conducted by the Honolulu City Council Transportation Committee on September 25 and October 5, 19, and 26, and November 14, 2000. On November 29, 2000, the Honolulu City Council selected the BRT Alternative as the Locally Preferred Alternative (LPA). 

At the time of adopting the LPA, the City Council asked the DTS to continue public dialogue on the project. Community working groups were formed to provide a forum for open discussion between project sponsors 
and neighborhood, civic, business, government and other organizations so that environmental and 
transportation issues and refinements to project proposals could be discussed. The working groups also 
provided the community with an opportunity to obtain a greater in-depth understanding about BRT and what it means for their community. The working groups were generally organized by geographic area. They 
included Pearl City/Aiea, Aliamanu/Salt Lake/Foster Village, Kalihi, Downtown/Kakaako, Mid-Town/University, and Waikiki. 

Working Group members were responsible for attending meetings, reporting back to their representative organizations, and bringing that feedback to the Working Group meetings. The Pearl City/Aiea, Kalihi, 
Downtown/Kakaako, and Mid-Town/University Working Groups had several, separate meetings between 
February and June 2001. Waikiki Working Group meetings were conducted from August 2001 through April 2002 and the Aliamanu/Salt Lake/Foster Village Working Group had one meeting in Jury 2002. 

As a result of the Working Groups and comments received on the MIS/DEIS, the DTS proposed to refine the LPA to include new and modified components, which the City Council endorsed on August 1, 2001. it was decided that a new 1n-Town BRT branch be added to serve Aloha Tower Marketplace and the Kakaako Makai area; that a small segment of the UH-Manoa Branch should be realigned from Ward Avenue to Pensacola Street between South King Street and Kapiolani Boulevard with a new transit stop along South King Street at Pensacola Street; and to eliminate the proposed H-1 Regional BRT ramps at Kaonohl Street and Radford Drive and replace them with a new H-1 BRT ramp near Aloha Stadium at Luapele Drive. Additionally, it was decided that the Kakaako Mauka Branch and Kakaako Makai Branch would use Alakea and Bishop Streets instead of Richards Street in response to comments received from area residents. Realigning the Kakaako Mauka Branch will also create two new transit stops, one on Alakea Street and one on Bishop Street. 

Since the refinements were being proposed after completion and distribution of the MIS/DEIS and because the refinements were anticipated to have environmental impacts that were not disclosed in the MIS/DEIS, a Supplemental Draft Environmental Impact Statement (SDEIS) was prepared. Its content and process 
followed Section 11-200-26 of the Hawaii Administrative Rules (HAR). The results of the SDEIS are reflected in this FEIS. A description of the Alternatives, including the Refined Locally Preferred Alternative (LPA) 
follows in Section 2.2. 

2.2 DEFINITION OF ALTERNATIVES 

This section contains detailed descriptions of the physical features of the three alternatives. 

2.2.1 No-Build Alternative  

The No-Build Alternative (see Figure 2.2-1) serves as a possible alternative for selection by decision makers as well as the baseline against which to compare the other alternatives. It includes existing transportation 
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facilities and conversion of the present predominately radial route structure to a hub-and-spoke configuration. 
Also included are highway improvement projects, which have been identified by OMPO in the TOP 2025. 
Expansion of the bus fleet to maintain current transit service levels, especially in developing areas such as 
Kapolei, is also part of this alternative. The term "No-Build" is somewhat misleading, because this alternative 
includes the construction of long-range highway projects and modest expansion of transit service to 
accommodate future growth. 

1) Baseline Transportation Improvement Projects 

The No-Build Alternative includes the highway projects identified in OMPO's TOP 2025. This baseline 
highway network is also part of the TSM and Refined LPA Alternatives. (See Figure 2.2-1A.) The 2025 
highway network is included even in the No-Build Alternative so that the impact assessments are focused 
only on the differences in the transit elements amongst the Alternatives. Included in the baseline highway 
improvements is the extension of express (HOV) lanes (town bound and outbound) in the median of the H-1 
Freeway between Managers Drive and Kapolei. These express lanes were shown in the MIS/DEIS and 
SDEIS as part of the BRT Alternative. Since these lanes are now part of the OMPO TOP 2025 they are 
instead shown as a baseline highway project that will be implemented as a separate project. 

The No-Build Alternative also includes implementation of the State and City bicycle master plans (shown later 
in Section 3.2.4) and various programmed pedestrian improvements. The No-Build Alternative and all of the 
other alternatives capture the intent to create a more bicycle and pedestrian-friendly environment. These 
pedestrian and bicycle improvements are part of the baseline condition included in all of the alternatives. 

2) Transit Network 

The No-Build Alternative (Figure 2.2-1) includes reorientation of the present bus route structure from a radial 
service pattern to a hub-and-spoke network. The reason reconfiguration to a hub-and-spoke network is 
included for the No-Build Alternative in the FEIS, yet was not included in the MIS/DEIS, is that the City has 
already started implementation of this reconfiguration. The conversion to a hub-and-spoke network had not 
been committed to when the M1S/DEIS was prepared. The hub-and-spoke network is also part of the TSM 
Alternative and the Refined LPA. 

The objectives of the hub-and-spoke network are to reduce overall travel times, improve schedule reliability, 
improve operational efficiency and improve off-peak service. Other benefits of a hub-and-spoke network are 
expansion of corridor capacity and improved transit network connectivity. While a hub-and-spoke system can 
increase the number of transfers, this is mitigated by having timed-transfers and lower overall travel times for 
many trips. 

.; 

Hub-and-spoke networks provide an integrated system of convenient and accessible circulator, local and 
express routes, organized around transit centers and transfer points. The bus routes are the "spokes" of the 
hub-and-spoke system, and the transit centers and transfer points are the "hubs* where people make 
intermodal and intramodal transfers. There would be a hierarchy of community and regional transit centers, 
and neighborhood transfer points, each drawing from different size service areas. 

The transit centers that have already been committed as part of the hub-and-spoke network and have been 
include in the Oahu Transportation Improvement Program, FY 2002 —2004, would remain a part of the No-
Build and TSM Alternatives, and the Refined LPA. These transit centers are denoted in the description of 
alternatives as being implemented by DTS as a separate project. 

Frequent express and limited-stop buses would operate between the regional transit centers. Circulator 
routes provide service between a transit center and a neighborhood or commercial district The circulator 
buses would be smaller vehicles providing mobility within neighborhoods, and delivering transit patrons to a 
transit center or transfer point for connections to line haul routes. Local routes would link multiple transit 
centers or transfer points and provide service along major streets. Routes in Leeward Oahu have already 
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been reconfigured to a hub-and-spoke configuration and routes in Central Oahu are in the process of conversion. 

The size and mix of buses needed in the fleet that are shown in Table 2.2-1 are based on the number of buses needed for operations in the peak period as projected using the travel demand forecasting models. This "peak pull-out" can occur in either the morning or afternoon peak period. The peak pull-out is defined as the sum of the buses required in the peak period on each route. The total fleet size is the peak pull-out demand plus 15 percent spares. 

TABLE 2.2-1 
NO-BUILD ALTERNATIVE 2025 FIXED-ROUTE BUS NETWORK 

Route Structure 
Circulator Routes 28 
Local Routes 25 
Express Routes 33 
Limited-Stop Routes 3 
TOTAL 89 

Fleet Size (Including spares) ._ Minibus (30-foot) 108 
Standard 40-foot Bus 485 
Articulated Bus (60- 
foot) 

32 

TOTAL 625 
, Daily TripUweekdayl 
A.M. Peak Period - 

1,284 
Off-Peak Period 1,698 
P.M. Peak Period 1,223 
Daily Operations (weekday) , 
Revenue Bus Miles 62,560 
Revenue Bus Hours 4,470 

Daily Ridership Forecast (weekday) 
Total Linked Trips 	I 	 261,130 

Source: Parsons Brinckerhoft June 2002. 

Methodology 

The peak pull-out on a route is determined by calculating the bus capacity needed to accommodate the forecasted passenger load at the peak load point on the route. The first step is to calculate the number of bus trips needed in the peak hour to accommodate the load. If the peak load point demand can be handled at the assumed frequency of service with minibuses (assumed capacity of 42 for this analysis), then minibuses are assigned to the service. If standard buses are needed (assumed capacity of 70 for this analysis), then standard buses are assigned; if articulated buses are needed (assumed capacity of 100 for this analysis), then articulated buses are assigned. Since articulated buses cost more to operate than standard buses, articulated buses are assigned to a route only if more than one bus trip is saved in comparison with the number of trips required by standard buses. There are exceptions to this: First, some routes, because of topography, are assigned hill-climber minibuses, and standard buses and articulated buses are not considered. Second, some circulator routes are assigned minibuses automatically. Third, some routes, particularly those traveling on narrow streets, are identified as inappropriate for articulated buses. 

If the demand at the peak load point is sufficiently low that even minibuses at the coded frequency of service provide too much capacity, then less frequent service (i.e. a fewer number of bus trips) may be assigned. However the frequency is not lowered below what is considered minimum service for the type of route. 
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If the demand at the peak load point is too high to be accommodated by an articulated bus at the frequency of 
service assumed in the travel demand model, then more frequent service (i.e. a larger number of bus trips) is 
assigned. 

Once the number of bus trips and equipment is defined for a route, the number of vehicles that is required is 
calculated, based on the roundtrip travel time for the route, including layover time. 

Definitions 

- 

- 

- 

Circulator Routes:  Circulator bus routes provide mobility within neighborhoods and connections to more 
regional bus routes. The No-Build Alternative includes the "Hub-and-Spoke" circulators recently implemented 
in the Waianae Coast, Kapolei-Makakilo, and Waipahu areas. Urban collector routes generally provide 
service within neighborhoods every 15 to 30 minutes during peak periods and every 30 to 60 minutes during 
off-peak periods. Suburban feeder routes generally operate every 60 minutes. 

Local Routes:  The existing urban and suburban trunk routes would continue to provide local service 
throughout Oahu. Urban trunk lines provide concentrated service through Honolulu, creating combined 
peak-period headways of less than five minutes along several major streets. Suburban trunk routes provide 
direct but multi-stop connections between the Primary Urban Center (PUC) and communities in Ewa, Central 
Oahu, Windward Oahu, and East Honolulu. They operate every 10 to 20 minutes during peak periods and 
every 20 to 30 minutes during off-peak periods. 

Express Routes:  Express routes between suburban communities and Honolulu/Kapolei during peak commute 
periods would continue to supplement local service. Express routes provide direct, non-stop connections 
between outlying suburban neighborhoods and major activity centers within the PUC and Kapolei. All 
express bus service is scheduled during or around peak periods. 

Limited-Stop:  The existing CityExpress! (Route A) would continue to provide limited-stop service every 
7.5 minutes between Middle Street and the University of Hawaii (UH), and every 15 minutes between 
Waipahu and Middle Street. CityEvressl (Route B) would continue to offer limited-stop service between 
Middle Street and Waikiki. Route B service frequency would be every 15 minutes, 7 days a week. 
CountryExpress! (Route C) would also maintain its limited-stop service between Makaha, Kapolei, Downtown 
Honolulu and Ala Moana Center, using the H-1 Freeway between Kapolei and Kalihi. A trip between Kapolei 
and Downtown would last roughly 35 minutes. Route C would continue to run every 30 minutes, 7 days a 
week. 

Table 2.2-2 shows the transit centers and park-and-ride facilities Incorporated into the No-Build Alternative. A 
hierarchy of regional and community transit centers and neighborhood transfer points would be established. 	I 

Regional transit centers would be large-scale facilities serving multiple trip purposes and would meet the 
needs of larger geographic areas of the island. These facilities would typically serve a variety of transit 
services including circulator, express and local bus routes. Typical amenities include numerous off-street bus 
bays around a waiting area, information kiosks, restrooms, commercial services, and kiss-and-ride areas. 
While there are no new Regional Transit Centers proposed in the No-Build Alternative, typically Regional 
Transit Centers when built in outlying locations would also include park-and-ride lots. 

Community transit centers would be medium-sized facilities that meet the needs of a number of nearby 
neighborhoods. These facilities would primarily serve passengers transferring between different community 
circulators and one or more local and express services. A community transit center would typically be located 
off-street and proximate to larger-scale commercial activities such as shopping centers. Features typically 
include multiple bus bays around a sheltered structure, seating, route signage and information, and vending 
and other small-scale commercial services. 

- 
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TABLE 2.2-2 NO-BUILD ALTERNATIVE TRANSIT CENTERS, TRANSFER POINTS AND PARK-AND-RIDE FACILITIES I 
Regional Transit Center Community Transit 

Center 
Neighborhood Transfer 

Points 
Park-and-Ride Facility 

Alacoi * Middle Street ** Wahiawa Town** Wahiawa * _ Ala Moana Center * Waipahu * Mililani Town** Mililani Mauka * Aloha Stadium** Kapolei Kailua** Royal Kunia * Wei** Kaimuld" Hawaii Kai * Pearl City/Aiea** Waianae North-South Road Kaneohe** 
Source: Parsons Brinckerhoff, June 2002. 

*Denotes an existing facility 
**Will be implemented by DTS as a separate project 
Italicized Transit Centers denote that parking would be provided. 

Neighborhood transfer points would be small facilities designed to meet the transit needs of nearby residents. They would primarily serve passengers transferring between neighborhood circulator routes and one or more local or express routes. Ideally a neighborhood transfer point would be located near other neighborhood services such as grocery stores, dry cleaners, and other convenience functions. These transfer points could be on-street with bus turnouts or off-street around an island platform .. Key features would include bus turnout lanes, shelter for waiting transit patrons, lighting, sidewalks and bicycle racks. 
3) Transit Technology 

The No-Build Alternative assumes the continued use and expansion of the existing bus fleet, which presently consists mostly of 40-foot standard diesel buses and 60-foot articulated diesel buses. The technologies in the No-Build Alternative are minibuses, and standard and articulated buses with conventional diesel propulsion. 

While minibuses could use alternative fuel sources, including electric batteries or propane, standard and articulated buses, particularly the ones on long-haul routes, would need to be diesel or hybrid diesel/electric because of the mountainous terrain and limited range of battery-powered vehicles. Hybrid diesel/electric buses are electrically propelled vehicles in which the electricity is produced by an on-board generator (alternator) powered by a diesel engine. 

4) Park-And-Ride Lots 

Intermodal access to the transit network would continue to be provided at four existing park-and-ride lots (Wahiawa Armory, Mililani Mauka, Royal Kunia, and Hawaii Kai). Parking would also be provided at some of the transit centers that DTS would implement as separate projects associated with the hub-and-spoke network. These include the Aloha Stadium, Iwilei, and Middle Street Transit Centers. A new park-and-ride lot would also be provided along North-South Road and at the Kapolei Transit Center. 
5) Maintenance Facilities 

The 2025 bus fleet would be accommodated at the Kalihi-Palama and Pearl City Bus Maintenance Facilities. To meet forecasted transit demand, the mix of equipment would change to the distribution shown in Table 2.2-1. 

6) Vanpool 

Vanpool Hawaii is an existing program that subsidizes the use of 7-passenger (and higher capacity) vans as a traffic alleviation measure. In 2001, the program supported 164 vehicles. Continued growth in the number of 
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vans on Oahu is expected. For a $50 fee per passenger per month, vanpool participants receive the use of a 
vanpool van. Participating drivers are expected to recruit at the start-up of the vanpool group until it sustains 
a full ridership level within a few months after start-up. The program pays for all of the operational and 
maintenance expenses, including insurance (but not fuel and parking). The driver can use the van as a 
personal vehicle after commuting hours and on weekends. The program is currently funded with Federal 
Highway Administration (FHWA) and State of Hawaii matching funds. Passenger revenues are returned to 
the state to offset its costs. In 2001, the vanpool program cost $1.7 million and realized $642,000 in 
revenues. 

The Hawaii Department of Transportation (HOOT) currently administers the vanpool program through a 
contract with a private operator. HDOT considers the vanpool program to be a demonstration program and is 
not interested in running the program permanently. Since the City could administer the vanpool program, 
management of the Oahu component of the vanpool program by the City is included as part of the No-Build 
and other alternatives. Since the combination of federal grants and participant revenues could potentially fully 
fund the vanpool program, the transfer of vanpool administration to the City is assumed not to impose any 
financial obligation on the City. 

7) 	Mitigation Measures Requiring Permanent Construction 

Mitigation measures would be implemented for the baseline highway projects. Because the detailed impacts 
have not yet been identified, many of these mitigation measures have not yet been developed. Since the 
baseline highway projects and their associated mitigation measures are included in all of the alternatives, the 
mitigation measures for these projects would be constant in all alternatives, and would not help differentiate 
among them. 

2.2.2 Transportation System Management (TSM) Alternative 

TSM strategies are low to moderate cost improvements designed to increase the efficiency of the existing 
transportation infrastructure. TSM measures typically include elements such as traffic engineering and 
signalization, transit operational changes and modest capital improvements. Besides being a potential 
alternative for selection by decision makers, the TSM Alternative serves as a benchmark against which more 
extensive build alternatives can be evaluated for their cost-effectiveness. 

The TSM Alternative is an intermodai alternative (see Figure 2.2-2). it includes reorientation of the present 
bus route structure from a predominantly radial service pattern to a hub-and-spoke network, extension of the 
H-1 A.M. zipper lane, bus priority treatments on selected arterials, and a significantly expanded fleet over the 
No-Build Alternative to provide more convenient service. The objectives of the hub-and-spoke bus network 
are to reduce overall travel times, improve schedule reliability, improve operational efficiency and improve off-
peak service. 

The transit centers and transfer points that serve as hubs and are included in the No-Build Alternative are 
also included in the TSM Alternative. There would also be an additional transit center in Waianae. 
Additionally, the Middle Street and Kapolei transit centers would be larger. 

Parking lots and garages at certain transit centers and stand-alone park-and-ride facilities would provide 
intermodal access to the hub-and-spoke network. Supplementing the existing park-and-ride lots (Wahiawa, 
Mililani Mauka, Royal Kunia, and Hawaii Kai) would be new parking facilities that are part of the new transit 
centers implemented as separate projects associated with the hub-and-spoke network. These include the 
Waianae, Kapolei, Aloha Stadium, Middle Street, lwilei, and Kaneohe Transit Centers. In addition there 
would be a new park-and-ride lot near the proposed H-1 Interchange at North-South Road. Each facility 
would accommodate 100 to 750 parking spaces. Table 2.2-3 shows the transit centers, transfer points and 
park-and-ride facilities incorporated into the TSM Alternative. 

OM% 
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TABLE 2.2-2 
NO-BUILD ALTERNATIVE TRANSIT CENTERS, TRANSFER POINTS AND PARK-AND-RIDE FACILITIES 

Regional Transit Center 
, 

Community Transit 
Center 

Neighborhood Transfer 
Points 

Park-and-Ride Facility 

Alaoai * Middle Street " Wahiawa Town** Wahiawa * Ala Moana Center " Waipahu * Mililani Town** Mililani Mauka * Aloha Stadium** Kapolei Kailua** Royal Kunia * 
iwiler* Kaimuki** Hawaii Kai * 
Pearl City/Aiea** Waianae North-South Road 
Kaneohe** 

Source: Parsons Brinckerhoff, June 2002. 
*Denotes an existing facility 
Will be implemented by DTS as a separate project 

Italicized Transit Centers denote that parking would be provided. 

Neighborhood transfer points would be small facilities designed to meet the transit needs of nearby residents. They would primarily serve passengers transferring between neighborhood circulator routes and one or more local or express routes. Ideally a neighborhood transfer point would be located near other neighborhood services such as grocery stores, dry cleaners, and other convenience functions. These transfer points could be on-street with bus turnouts or off-street around an island platform. Key features would include bus turnout lanes, shelter for waiting transit patrons, lighting, sidewalks and bicycle racks. 

3) Transit Technology 

The No-Build Alternative assumes the continued use and expansion of the existing bus fleet, which presently consists mostly of 40-foot standard diesel buses and 60-foot articulated diesel buses. The technologies in the No-Build Alternative are minibuses, and standard and articulated buses with conventional diesel propulsion. 

While minibuses could use alternative fuel sources, including electric batteries or propane, standard and articulated buses, particularly the ones on long-haul routes, would need to be diesel or hybrid diesel/electric because of the mountainous terrain and limited range of battery-powered vehicles. Hybrid diesel/electric buses are electrically propelled vehicles in which the electricity is produced by an on-board generator (alternator) powered by a diesel engine. 

4) Park-And-Ride Lots 

intermodal access to the transit network would continue to be provided at four existing park-and-ride lots (Wahiawa Armory, Mililani Mauka, Royal Kunia, and Hawaii Kai). Parking would also be provided at some of the transit centers that DTS would implement as separate projects associated with the hub-and-spoke network. These include the Aloha Stadium, !Mei, and Middle Street Transit Centers. A new park-and-ride lot would also be provided along North-South Road and at the Kapolei Transit Center. 

5) Maintenance Facilities 

The 2025 bus fleet would be accommodated at the Kalihi-Palama and Pearl City Bus Maintenance Facilities. To meet forecasted transit demand, the mix of equipment would change to the distribution shown in Table 2.2-1. 

6) Vanpool 

Vanpool Hawaii is an existing program that subsidizes the use of 7-passenger (and higher capacity) vans as a traffic alleviation measure. In 2001, the program supported 164 vehicles. Continued growth in the number of j 
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vans on Oahu is expected. For a $50 fee per passenger per month, vanpool participants receive the use of a 
vanpool van. Participating drivers are expected to recruit at the start-up of the vanpool group until it sustains 
a full ridership level within a few months after start-up. The program pays for all of the operational and 
maintenance expenses, including insurance (but not fuel and parking). The driver can use the van as a 
personal vehicle after commuting hours and on weekends. The program is currently funded with Federal 
Highway Administration (FHWA) and State of Hawaii matching funds. Passenger revenues are returned to 
the state to offset its costs. In 2001, the vanpool program cost $1.7 million and realized $642,000 in 
revenues. 

The Hawaii Department of Transportation (HDOT) currently administers the vanpool program through a 
contract with a private operator. HDOT considers the vanpool program to be a demonstration program and is 
not interested in running the program permanently. Since the City could administer the vanpool program, 
management of the Oahu component of the vanpool program by the City is included as part of the No-Build 
and other alternatives. Since the combination of federal grants and participant revenues could potentially fully 
fund the vanpool program, the transfer of vanpool administration to the City is assumed not to impose any 
financial obligation on the City. 

7) 	Mitigation Measures Requiring Permanent Construction 

Mitigation measures would be implemented for the baseline highway projects. Because the detailed impacts 
have not yet been identified, many of these mitigation measures have not yet been developed. Since the 
baseline highway projects and their associated mitigation measures are included in all of the alternatives, the 
mitigation measures for these projects would be constant in all alternatives, and would not help differentiate 
among them. 

2.2.2 Transportation System Management 7..(LSM  Alternative  

TSM strategies are low to moderate cost improvements designed to increase the efficiency of the existing 
transportation infrastructure. TSM measures typically include elements such as traffic engineering and 
signalization, transit operational changes and modest capital improvements. Besides being a potential 
alternative for selection by decision makers, the TSM Alternative serves as a benchmark against which more 
extensive build alternatives can be evaluated for their cost-effectiveness. 

The TSM Alternative is an intermodal alternative (see Figure 2.2-2). It includes reorientation of the present 
bus route structure from a predominantly radial service pattern to a hub-and-spoke network, extension of the 
H-1 A.M. zipper lane, bus priority treatments on selected arterials, and a significantly expanded fleet over the 
No-Build Alternative to provide more convenient service. The objectives of the hub-and-spoke bus network 
are to reduce overall travel times, improve schedule reliability, improve operational efficiency and improve off-
peak service. 

The transit centers and transfer points that serve as hubs and are included in the No-Build Alternative are 
also included in the TSM Alternative. There would also be an additional transit center in Waianae. 
Additionally, the Middle Street and Kapolei transit centers would be larger. 

Parking lots and garages at certain transit centers and stand-alone park-and-ride facilities would provide 
intermodal access to the hub-and-spoke network. Supplementing the existing park-and-ride lots (Wahiawa, 
Mililani Mauka, Royal Kunia, and Hawaii Kai) would be new parking facilities that are part of the new transit 
centers implemented as separate projects associated with the hub-and-spoke network. These include the 
Waianae, Kapolei, Aloha Stadium, Middle Street, Iwilei, and Kaneohe Transit Centers. In addition there 
would be a new park-and-ride lot near the proposed H-1 interchange at North-South Road. Each facility 
would accommodate 100 to 750 parking spaces. Table 2.2-3 shows the transit centers, transfer points and 
park-and-ride facilities incorporated into the TSM Alternative. 
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TABLE 2.2-3 
TSM ALTERNATIVE TRANS1T CENTERS, TRANSFER POINTS, AND PARK-AND-RIDE FACILITIES 

Regional Transit Center COMMUNITY 
TRANSIT CENTER 

Neighborhood 
Transfer Points 

Park-and-Ride Facility 

Alaoai * Waianae** Wahiawa Town** Wahiawa * 
Ala Moana Center* Waipahu " Mililani Town** Mililani Mauka * 
Kapolei lwiler* Kailua** North-South Road 
Aloha Stadium** Kaneohe** Kaimuki** Royal Kunia * 
Middle Street ** Pearl City/Alea** Hawaii Kai * 

Source: Parsons Brinckerhoff, June 2002. 
*Denotes an existing facility 
Will be implemented by DTS as a separate project from the TSM Alternative. 

Italicized Transit Centers denote that parking would be provided. 

Table 2.2-4 summarizes the 2025 Transit Network for the TSM Alternative. 

TABLE 2.2-4 
TSM ALTERNATIVE 2025 FIXED-ROUTE BUS NETWORK 

Route Structure 
Circulator Routes 28 
Local Routes 25 
Express Routes 36 
Limited-Stop Routes 3 
TOTAL 92 

Fleet Size (includin9 spares) 
Minibus (3-foot) 129 
Standard 40-foot Bus 518 
Articulated Bus (60- 
foot) 

53 

TOTAL 700 
Daily Trips (weekday 
A.M. Peak Period 1,440 
Off-Peak Period 1,952 
P.M. Peak Period 1,388 
Daily Operations (weekday) 
Revenue Bus Miles 77,790 

Bus Hours _Revenue 5,220 
Daily Ridership Forecast (weekday) 

Total Linked Trips 	I 	 270,060 

Source: Parsons Brinckerhoff, June 2002. 

1) 	Baseline Transportation Improvement Projects 

The TSM Alternative assumes the same baseline highway projects included in the No-Build Alternative, in 
other words the highway improvements in OMPO's TOP 2025 (see Figure 2.2-1A). 

The TSM Alternative also assumes implementation of the State and City bicycle master plans and various 
programmed pedestrian improvements. This Alternative captures the intent to create a more bicycle and 
pedestrian-friendly environment. 
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2) 	Transit Network 

Under the TSM Alternative, the existing radial bus route structure would be converted to a hub-and-spoke 
system. The present long suburban trunk routes to Downtown would be converted to shorter circulator and 
local routes serving regional transit centers. Connections between local, express, and limited-stop services 
would be made at the regional transit centers. The community and neighborhood transit centers would also 
enhance access to the transit network by providing a convenient location for timed-transfers to longer 
distance routes. 

Circulators 

The TSM Alternative includes 28 circulator routes, including the 18 existing urban collector and suburban 
feeder routes. Recently implemented "Hub-and-Spoke" circulator routes within the Waianae Coast, Kapolei, 
and Waipahu areas are also included. Two existing urban and suburban trunk routes in Pearl City and Salt 
Lake would become circulators to feed improved limited-stop and express services. Circulators in commercial 
areas would generally offer service every 15 to 30 minutes, but neighborhood circulators could have up to one 
hour headways. Circulators would be scheduled to facilitate transfers with limited-stop and express services 
running between transit centers. 

Local Routes  

The 25 local routes in the TSM Alternative would be developed primarily from existing urban and suburban 
trunk routes. To access improved express and limited-stop services between transit centers, most of the 
existing suburban routes from Ewa and Central Oahu would terminate at the Waipahu, Aloha Stadium, or 
Middle Street Transit Centers where patrons would transfer to express services into Downtown. Routes from 
Windward Oahu would end at Ala Moana Center. In general, local routes would provide peak-period service 
every 5 to 15 minutes, and off-peak service every 15 to 30 minutes. 

Express Routes 

The TSM Alternative includes 36 express routes that would provide direct service between suburban 
communities and major destinations in Kapolei and the PUC, primarily during peak periods. Targeted to long 
distance commuters, most express routes would operate only in the direction of peak commuter movements, 
although some would operate inbound and outbound during the same peak period. The Alapai Transit Center 
would remain the primary hub for peak-period express routes between suburban communities and Downtown 
Honolulu, and most of these services would operate every 10 to 30 minutes during the peak period. 
Lower-demand routes would operate two to four trips per day. 

Consistent with the vision of Kapolei as a major employment center by 2025, new express services would 
operate every 20 to 40 minutes throughout the day to and from Kapolei. 

Limited-Stop Services 

The existing CityExpress/ (Route A) from Waipahu to UH-Manoa via Pearlridge would continue to provide 
fast, frequent cross-town service through Downtown Honolulu. Service to UH-Manoa would be provided 
every 15 minutes from Waipahu and every 7.5 minutes from Middle Street. Route A would be supplemented 
by other limited-stop service through the entire PUC, including City Express! (Route B) and CountryExpress! 
(Route C). City Express! (Route 13) would continue to offer limited stop service between Middle Street and 
Waikiki. Route B service frequency would be every 15 minutes, 7 days a week. CountryExpressl (Route C) 
provides fast service from Makaha to Downtown Honolulu and Ala Moana Center. Route C would operate 
every 30 minutes -every day. A trip between Kapolei and Downtown would last roughly 35 minutes. 
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3) Transit Technology 

Similar to the No-Build Alternative, the transit technologies provided in the TSM Alternative are minibuses and 
40-foot standard and 60-foot articulated buses. While minibuses could use alternative fuel sources, including 
electric batteries or propane, standard and articulated buses, particularly the ones used on long-haul routes, 
would need to be diesel or hybrid diesel/electric because of the mountainous terrain and limited range of 
battery-powered vehicles. 

4) Bus Priority/Express Improvements 

To give priority to buses and other transit vehicles, special lane and traffic signal improvements would be 
provided on H-1 and key segments of congested arterial streets. In the TSM Alternative there would be 
approximately 47 miles of bus priority lanes in the PUC and Ewa to provide faster and more reliable bus 
operations. 

The proposed bus priority measures include the following: 

• The existing zipper lane provides a morning peak period inbound contraflow lane for multiple 
occupant vehicles with three or more occupants from 5 to 7 a.m., and with two or more occupants 
from 7 to 8 a.m. between Managers Drive in Waipahu and the Pearl Harbor Interchange. With the 
TSM Alternative, the existing zipper lane will be extended an additional 2.8 miles from Radford Drive, 
onto the H-1 airport viaduct, to Keehi Interchange (Nimitz Highway), creating an 11.6-mile-long 
morning peak period zipper lane. The extended zipper lane would connect to the A.M. contraflow lane 
on Nimitz Highway proposed by HDOT. 

• Semi-exclusive bus lanes would be placed on King Street and Beretania Street, between Middle 
Street and Kalakaua Avenue. They would also be implemented on Kapiolani Boulevard between 
South Street and Atkinson Drive in the peak direction only. (Semi-exclusive bus priority lanes are 
lanes that would be reserved for buses, although vehicles turning into and out of driveways and 
turning right at intersections would be permitted to use them.) These bus priority facilities would 
generally operate only during peak periods. 

• Bus priority treatments such as queue jump lanes (a queue jump lane is a short exclusive lane that 
allows buses to move to the head of a line of traffic) and traffic signal priority would be implemented 
on Middle Street, King Street, Beretania Street, Kapiolani Boulevard, Ala Moana Boulevard, and 
Kuhio Avenue. 

• In Ewa, bus priority lanes would be incorporated into Kapolei Parkway, North-South Road and a 
section of Farrington Highway between Fort Barrette Road and Kunia Road. 

• A mauka-bound queue jump lane would be provided on Kunia Road between Farrington Highway and 
the H-1 Freeway. 

• Preferential bus treatments, including queue jump lanes and traffic signal priority systems, would be 
provided on Kamehameha Highway between Waimano Home Road and Moanalua Freeway. 

• Fort Weaver Road between Geiger Road and Farrington Highway would be widened to 
accommodate new express lanes for buses and vehicles carrying two or more persons. 

5) 	Maintenance Facilities 

The 2025 bus fleet would be maintained at the Kalihi-Palama and Pearl City Bus Maintenance Facilities. 
Construction of a third smaller facility would be needed to accommodate the larger fleet. The need for a third 
bus facility is not anticipated until approximately 2016. Therefore, site selection for the facility will be made at 
a later date. 

1".. • 
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6) 	Mitigation Measures Requiring Permanent Construction 

Mitigation measures would be implemented for the baseline highway projects. Because the detailed impacts 
have not yet been identified, many of these mitigation measures have not yet been developed. Since the 
committed projects and their associated mitigation measures are included in all of the alternatives, the 
mitigation measures for these projects would be constant in all alternatives, and would not help differentiate 
among them. 

No mitigation measures that could entail permanent construction are anticipated. 

2.2.3 Refined Locally Preferred Alternative fLPA) 

The Refined LPA is a multi-modal alternative that provides a more balanced transportation system than the 
present automobile-dominated situation. A hub-and-spoke bus network similar to the TSM Alternative would 
connect with the Regional and In-Town Bus Rapid Transit (BRT) systems, integrating the hub-and-spoke 
network with a fast, high-capacity transit system spanning the primary transportation corridor (see Figure 2.2- 
3). The In-Town BRT system will provide high capacity, frequent, in-town transit service spanning Honolulu's 
Urban Core (Middle Street, through Downtown Honolulu, to UH-Manoa and Waikiki). The Regional BRT 
system will incorporate regional transit routes that utilize bus priority facilities (express lanes) on the H-1 
Freeway, creating an H-1 Freeway BRT Corridor, with priority treatment for regional transit vehicles at 
selected ramps and arterials to facilitate movement between the H-1 Freeway BRT Corridor and the corridor's 
transit centers. The Refined LPA incorporates a very aggressive level of transit service to draw people out of 
single-occupant automobiles. 

The Regional BRT system will complement and augment the In-Town BRT system. At the Middle Street 
Transit Center, most of the regional local buses will terminate, while most of the regional express routes will 
continue into town using the In-Town BRT priority lanes. The Regional BRT vehicles that continue into town 
will continue along the UH-Manoa and Kaimako Mauka branches and operate as In-Town BRT vehicles to the 
termini of these routes. With this approach, many passengers will not have to transfer at Middle Street. 
Through integrated planning and use of timed-transfers at outlying transit centers, route duplication will be 
reduced, system capacity will be increased and schedule reliability will be improved. These operational 
attributes are key ingredients of effectiveness. Together, the Regional and In-Town BRT systems will provide 
an integrated transit system enhancing mobility within the primary transportation corridor, and between the 
primary transportation corridor and other parts of the island. 

1) Committed Transportation Improvement Projects 

The Refined LPA assumes the same baseline highway projects included in the No-Build Alternative (see 
Figure 2.2-1A). 

The Refined LPA Alternative also assumes implementation of the State and City bicycle master plans and 
various programmed pedestrian improvements. This Alternative also captures the intent to create a more 
bicycle and pedestrian-friendly environment. 

2) Transit Network 

The Refined LPA includes the baseline reorientation of the present bus route structure from a radial service 
pattern to a hub-and-spoke network. Hub-and-spoke networks provide an integrated system of convenient 
and accessible circulator, local and express routes, organized around transit centers and transfer points. The 
bus routes are the "spokes" of the hub-and-spoke system, and the transit centers and transfer points are the 
"hubs" where people make intermodal and intramodal transfers. 
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There would be a hierarchy of community and regional transit centers, and neighborhood transfer points, each drawing from different size service areas. The transit centers that have already been committed as part of the hub-and-spoke network and have been include in the Oahu Transportation Improvement Program, FY 2002 — 2004, would remain as part of the Refined LPA. The projects denoted as being implemented by DTS as a separate project from the Refined LPA include these transit centers. 

Integration of the Regional and In-Town BRT systems will occur through an islandwide network of transit centers. Four regional transit centers (Kapolei, Aloha Stadium, Middle Street, and Alapai) will provide high-capacity transfer points for patrons to access the Regional and In-Town BRT systems. The Waianae, Waipahu, Pearl City/Aiea, Waiau, and Kaneohe community transit centers will enhance connections to local and express buses into Downtown, while community transit centers on the In-Town BRT alignment (Iwilei and Ala Moana Center) will provide mauka-makai connections with the In-Town BRT system. Enhanced local circulation and access to the BRT system will be provided at four neighborhood transfer points (Wahiawa Town, Mi!lien' Town, Kailua, and Kaimuki). Table 2.2-5 shows the transit centers and transfer points incorporated into the Refined LPA, and which ones will be implemented by DTS as separate projects associated with the hub-and-spoke network. These separate projects will be built independent of a decision to proceed with the Refined LPA. Also shown in Table 2.2-5 are five park-and-ride facilities that will be part of this alternative. Each park-and-ride facility will accommodate 100 to 1 1 000 parking spaces. 
With the Refined LPA many of the transit centers and park-and-rides will be larger and/or take on a different role because of the higher level of service than with the TSM Alternative. 

TABLE 2.2-5 REFINED LPA TRANSIT CENTERS, TRANSFER POINTS AND PARK-AND-RIDE FACILITIES 
Regional Transit 

Center 
Community Transit 

Center 
Neighborhood Transfer 

Points 
Park-and-Ride 

Facility  
Wahiawa * 

Ala pal * ■•••11.m.•••■•■■ Waianae** Wahiawa Town** Kapolei Waipahu * Mililani Town** Mililani Mauka * Aloha Stadium ** Pearl City/Alea** KaiWe** North-South Road Middle Street ** Waiau ** Kaimuki** Royal Kunia " lwilei** 
Hawaii Kai * Ala Moana Center * 

Kaneohe** 	 _. 
Source: ParsonsSrinckerhoft June 2002. 
* Denotes an existing facility 
* *Will be implemented by DTS as a separate project from the Refined LPA Italicized Transit Centers denote that parking would be provided. 

As with the No-Build and TSM Alternatives, the existing radial network of bus routes will be reconfigured to a hub-and-spoke configuration. Local bus routes through the Urban Core will be modified to minimize overlap with the In-Town BRT. A summary of the 2025 Transit Network for the Refined LPA is provided in Table 2.2-6. 

Circulator Routes: Circulator bus routes will provide access from transit centers into neighborhoods and commercial districts and include existing urban collector and suburban feeder routes. Recently implemented "Hub-and-Spoke" circulator routes within the Waianae Coast, Kapolei, and Waipahu areas are also included. Certain local routes would be converted into circulators to feed the In-Town BRT. Circulator routes in rural and suburban areas will connect to express and local services, as they do today. In-town circulators will generally operate every 15 to 30 minutes, but some neighborhood circulators will have up to one-hour headways. 
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TABLE 2.2-6 
REFINED LPA 2025 FIXED-ROUTE BUS NETWORK 

Route Structure 
Circulator Routes 30 
Local Routes 20 
Express Routes 30 
Limited-Stop Routes 2 
TOTAL 82 

Fleet Size (including spares) 
Minibus (30-foot) 200 
Standard 40-foot Bus 412 
Articulated Bus (60- 
foot) 

152 

In-Town BRT Vehicles 30 
TOTAL 794 

Daily Trips weekday) 
A.M. Peak Period 2,325 
Off-Peak Period 2,942 
P.M. Peak Period 2,145 

Daily Operations (weekday) 
Revenue Bus Miles 84,440 
Revenue Bus Hours 5,300 

Daily Ridership Forecast (weekday) 
_ Total Linked Trips _ 	t 	 312,570 
Source: Parsons Brinokerhoff, June 2002. 

Local Routes:  The Refined LPA includes local bus routes that connect suburban communities with the In-
Town BRT. Connections to the In-Town BRT will occur at the Middle Street Transit Center for the majority of 
bus service from Leeward and Central Oahu and at the Union Mall Transit Stop for bus service from 
Windward Oahu. Most local buses that currently enter Waikiki from its Koko Head side will terminate at 
Kapahulu Avenue near the Honolulu Zoo. Most local buses that currently enter Waikiki from its Ewa side will 
terminate at Saratoga Road. The In-Town BRT and the existing Routes B, 2, and 13 will service passengers 
from the terminating routes, thereby reducing the number of transit buses passing through Waikiki. 
Systemwide, peak-period local service will generally be provided every 5 to 15 minutes, with off-peak service 
every 15 to 30 minutes. 

Express Routes:  Express buses provide rapid point-to-point service, typically between suburban and 
downtown areas. Express buses can perform limited collection and distribution functions in suburban and 
downtown areas, but travel directly between these areas in the line-haul portion of the trip. 

During peak periods, express routes will supplement local services from suburban communities to Downtown 
and Kapolei. Express service from Ewa and Central Oahu will use the H-1 Freeway BRT Corridor. Some of 
the express routes will continue into town along the In-Town BRT alignment (these are discussed under 
Regional BRT Routes), and others will continue via other routings (H-1 or Nimitz Highway). The express 
buses that use H-1 or Nimitz Highway will connect to the In-Town BRT in Downtown. Express routes from 
Windward Oahu and East Honolulu will continue to serve the Alapal Transit Center and UH-Manoa Transit 
Stop. Most express services will operate every 10 to 30 minutes during peak periods, although some express 
routes serving rural areas will operate less frequently (50- to 75-minute headways during peak periods). 

Consistent with the vision of Kapolei as a major employment center, new express service will be provided 
between Kapolei and Pearl Harbor, Waikiki, Mililani and Wahiawa. This restructured network will replace five 
existing express routes to Aloha Stadium, Pearl City, Waipahu, and Kalihi. 
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Limited-Stop Services 

The existing CityExpress! (Route A) from Waipahu to UH-Manoa via Pear!ridge will continue to provide fast, 
frequent cross-town service through Downtown Honolulu. Service to UH-Manoa will be provided every 15 
minutes from Waipahu and every 7.5 minutes from Middle Street. One change to Route A will be the use of 
King Street/Beretania Street instead of Kapiolani Boulevard between Downtown and U.H.-Manoa to avoid 
duplicating service provided by the In-Town BRT. City Express! (Route B) will continue to offer limited-stop 
service between Middle Street and Waikiki. Route B service frequency will be every 15 minutes, 7 days a 
week. The existing CountryExpress! (Route C) that provides fast service from Makaha to Downtown Honolulu 
and Ala Moana Center will become part of the Regional BRT, providing essentially the same service as it 
does today but having the benefit of becoming part of the BRT system within the Urban Core of Honolulu. 

3) 	Regional BRT System 

The Refined LPA will create an H-1 BRT Corridor consisting of existing and new express and zipper lanes, 
allowing Regional BRT and express buses from Ewa and Central Oahu to bypass peak period traffic 
congestion on their way to Downtown in the morning and returning from Downtown in the evening. Priority 
treatments at ramps will be provided for BRT vehicles to easily move between selected transit centers and the 
H-1 BRT Corridor. Other multiple occupancy vehicles will also benefit by being able to use the proposed 
improvements to the H-1 Corridor. 
Regional BRT Routes 

Several regional transit routes will serve as the Regional BRT. These routes will provide access to the Urban 
Core of Honolulu using freeway and arterial priority express lane treatments such as the zipper lane and 
contra-flow lanes. Once they reach the Middle Street Transit Center, these regional BRT routes will join and 
augment the In-Town BRT vehicles, essentially becoming part of the In-Town BRT system. They will operate 
along the In-Town BRT alignment in the priority lanes. Four regional routes are proposed: Makaha regional, 
Wahiawa regional, Ewa Beach/Waipahu regional, and Pearl City regional. The Makaha regional will be very 
similar to the existing CountryExpressI (Route C) but will have the advantage of utilizing the In-Town BRT 
priority lanes. The Wahiawa regional will provide regional service from Wahiawa and Milliard and continue as 
part of the UH-Manoa In-Town BRT branch. The Ewa BeachiWaipahu regional will provide Regional BRT 
service from Ewa Beach and Waipahu, continuing through town via the Kakaako Mauka alignment. The Pearl 
City regional will originate in the Waimano Home Road area of Pearl City and provide access into town via the 
Luapele Ramp at Aloha Stadium. 

H-1 BRT Corridor 

There are three elements to the H-1 BRT Corridor: H-1 zipper lane extension, new afternoon zipper lane, and 
on/off ramp improvements to access the zipper lanes. These elements will create an H-1 BRT Corridor, a 
continuous, fast corridor between Kapolei and Middle Street for BRT vehicles. The elements of the H-1 BRT 
Corridor are: 
1. The existing zipper lane provides a morning peak period inbound contraflow lane for multiple occupant 

vehicles with three or more occupants from 5 to 7 a.m. and with two or more occupants from 7 to 8 a.m., 
between Managers Drive in Waipahu and the Pearl Harbor interchange. Under the Refined LPA, the 
existing zipper lane will be extended an additional 2.8 miles from Radford Drive, onto the H-1 airport 
viaduct, to Keehi Interchange (Nimitz Highway), creating an 11.6-mile-long morning peak period zipper 
lane. 

2. An outbound, afternoon peak period contraflow zipper lane will be built for vehicles with multiple 
occupants. The outbound zipper lane will be created by providing a second movable barrier that will 
replace the existing fixed median barrier on H-1 in some places. The new afternoon peak period zipper 
lane on the makai side of the freeway will provide a 6.6-mile Ewa-bound zipper lane between Radford 
Drive and the Waiawa Interchange. 
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3. Special ramp improvements proposed as part of this project and ramp improvements planned by the 
HOOT will allow Regional BRT buses to use the zipper lane and for these buses to easily move between 
the H-1 BRT Corridor and selected transit centers and park-and-rides. These ramp improvements are 
discussed below: 

Napolei:  New on- and off-ramps between the H-1 BRT Corridor and a proposed overpass at 
Wakea Street will serve Kapolei, facilitating access to the H-1 BRT Corridor all day long. These 
ramps are part of HDOT's planned improvements for H-1. 

North-South Road:  A new park-and-ride located near the North-South Road/H-1 Interchange will 
be connected to the H-1 BRT Corridor via the new ramps planned for construction by HOOT. 

Waiawa Interchange:  A new zipper lane for vehicles with multiple occupants will be added to the 
Waiawa Interchange to permit a direct connection between the H-1 p.m. zipper lane and the 
mauka-bound HOV lane on H-2. 

Luapele Drive:  This ramp is the alternative site chosen with the assistance of the Pearl City/Area 
Working Group after the Kaonohi Street and Radford Drive locations were dropped (see Figure 
2.2-2). A reversible ramp from the section of the H-1 Freeway near Aloha Stadium is proposed 
for the exclusive use of buses. 

The ramp will begin on a section of Luapele Drive and will emerge in the median of H-1 
connecting with the a.m. and p.m. zipper lanes. The ramp will require widening the freeway just 
Koko Head of the stadium area viaduct by a minimum of ten feet on both sides. Appendix B 
includes the Luapele Drive ramp preliminary engineering design drawings. With deletion of the 
Kaonohi Street ramp, the proposed transit center/park-and-ride at Kamehameha Drive-In was 
dropped and the Aloha Stadium Transit Center/Park-and-Ride expanded. 

The Pearl City/Aiea Working Group also recommended serving the Pearl City/Aiea communities 
with a system of circulator buses focused on transit centers at the Pearl City Youth Complex 
(near Hale Mohalu) (Waiau) and former Jim Slemons auto dealership site (Pearl City/Alea). 
These transit centers would be linked to the BRT system via express services operating along 
Kamehameha Highway using a contraflow lane during peak periods. Express buses would stop 
at the Waiau, Pearl City/Area Transit Centers as well as at the Aloha Stadium Transit Center 
before entering the H-1 zipper lane via the Luapele Drive ramp. The Department of 
Transportation Services (DTS) is programming the Waiau and Pearl City/Alea Transit Centers 
and Kamehameha Highway improvements into the City Capital Improvement Program (CIP) as 
separate projects from the Refined LPA since they have independent utility. 

The contraflow zipper lane and reversible ramp at Luapele Drive will operate in the direction of peak traffic 
flow. Transit service will be provided in the reverse peak direction, but the contraflow lane and reversible 
ramps will only be used by vehicles traveling in the peak direction. 

Preliminary engineering design drawings for those elements that are part of the Refined LPA are contained in 
Appendix B. 

Design Exceptions 

Because of right-of-way limitations and roadway constraints in the H-1 corridor where the Regional BRT is 
proposed, it is not possible to meet all desirable design standards in the American Association of State 
Highway and Transportation Officials (AASHTO), A Policy on Geometric Design of Highways and Streets, 
1994. This is sometimes the case with projects that involve modifications to existing facilities and does not 
preclude these projects from being eligible for federal funding. 
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AASHTO, in cooperation with the Federal Highway Administration (FHWA), sponsored a research project, 
which produced design guidelines for high occupancy vehicle and bus rapid transit facilities. The product of 
this research, National Cooperative Highway Research Program (NCHRP) Report 414, HOV Systems  
Manual,  1998, includes suggested reduced design standards when desired design standards cannot be met. 
These reduced design standards have been accepted by FHWA on other projects through design exceptions. 

Locations on the Regional BRT alignment where design exceptions may be required are shown in 
Table 2.2-7. For the most part, these design exceptions will be for reduced lane widths or the use of shoulder 
lanes for traffic lanes. 

TABLE 2.2-7 
REGIONAL BRT H-1 FREEWAY IMPROVEMENTS REQUIRING DESIGN EXCEPTIONS 

Section Existing 
Conditions 

Proposed 
Conditions 

AASHTO 
Minimum 
Standards 

NCHRP 
"Reduced" 
Standards 

H-2 Terminus to Halawa Interchange (P.M. zipper lane) (5.0 miles) 

_ 
Lane width 11'  11' 12' 11' 
Median shoulder width 2' 2' 10' 2' 
Zipper lane left shoulder width — 4' 10' 2' 

Right-side shoulder width none w/ shoulderld. lane 10' 4' 
Bridge structural capacity No increase in load Load Factor Design 

Halawa interchange to Radford Drive (P.M. zipper lane) (0 8 miles) 

Zipper lane left shoulder width — 4' 10' 2' 
Zipper lane right-side shoulder width — 8' 10' 8' 
Ramp right-side shoulder width — 4' 8' 4' 

Radford Drive to Keehi Interchange (extended A.M. zipper lane) (5.0 miles) 

Zipper lane left shoulder width — 6' 10' 2' 
Zipper lane right-side shoulder width — 4' 10' 811  
Lane width 12'  11' 12' 11' 

Source: R.M. Town! Corporation, May 2002. 
Note: 1  Proposed barrier distance of 22.5 feet, which is greater than NCHRP "Reduced" distance o122 feet. 

Modifications to Interstate H-1  

Implementing the Regional BRT improvements will require modifications of Interstate Route H-1 at various 
locations as follows: 

Waiawa Interchange: 

• Between the existing Interstate Route H-2 zipper lane crossover and the Pearl City viaduct, the 
median area and the makai side of the freeway would be widened by about 20 feet to provide p.m. 
zipper lane crossover facilities. 

• The Interstate Route H-2 inbound roadway and bridges would be widened on the Koko Head side by 
about 12 feet to provide a p.m. zipper lane. 
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Waiawa Interchange to Halawa Interchange: 

• Between the Moanalua Road undercrossing and Ha!awe Interchange, the makai side of the freeway 
would be widened by about two feet to provide a p.m. zipper lane. Additional widening at various 
spot locations may also be desirable to provide breakdown areas. 

Halawa Interchange to Keehi Interchange: 

• Koko Head of the Radford overpass, the median area and the mauka side of the freeway would be 
widened by approximately four feet to provide a p.m. zipper lane crossover. 

• The Luapele Drive ramp would require widening the freeway just Koko Head of the stadium area 
viaduct by a minimum of 10 feet on both sides. 

All of the above widenings will be done within the existing H-1 right-of-way. 

Transit Technology for the Regional BRT System  

The technology for the Regional BRT vehicles will be standard and articulated buses with conventional diesel 
or hybrid diesel/electric propulsion. 

Transit Centers and Park-and-Rides  

Intermodal access (e.g., automobile, pedestrian, bicycle) and intramodal access (e.g., connections between 
feeder and line haul transit routes) to the Regional and In-Town BRT systems will occur at transit centers and 
park-and-ride lots (see Table 2.2-5). Transit centers with parking will be Walanae, Kapolei, Aloha Stadium, 
Middle Street, Wile', and Kaneohe. Transit centers and transfer points without parking will be at Waipahu, 
Alapai, Ala Moana Center, Pearl City/Aiea, Waiau, Wahiawa Town, Mililani Town, Kailua, and Kaimuki. A 
new park-and-ride facility will be located at North-South Road. Existing park-and-ride lots are located at 
Wahiawa, Mililani Mauka, Royal Kunia, and Hawaii Kai. 

Maintenance Facilities 

Storage and maintenance of the Regional BRT transit fleet (and the regular bus fleet) will occur at the existing 
Kalihi-Palama and Pearl City bus maintenance facilities. In addition, a new bus maintenance facility will be 
required 10 to 12 years from now. 

Even with a new third bus facility, the Kalihi-Palama facility will need to be retrofit and expanded for storage 
and servicing of the BRT vehicles. This expansion will be coordinated with development of the Middle Street 
Transit Center/Park-and-Ride. The proposed expansion site is adjacent to and makai of the existing Kahl-
Palama facility. The modifications to the existing facility to maintain BRT vehicles are part of the Refined LPA, 
whereas the transit center/park-and-ride functions on the new expansion site are advancing as an 
independent project. 

Since the third maintenance facility will not be needed for 10 to 12 years, identifying specific location options 
can be deferred until then. 

4) 	In-Town BRT System 

The In-Town BRT system will be a 12.8-mile high-capacity transit system providing frequent service and 
direct access to major activity destinations and residential neighborhoods throughout Honolulu's Urban Core. 
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(See Figure 2.2-3A.) Convenient connections between the In-Town BRT system and circulator, local, and 
express buses will occur at selected BRT stops. Based on comments received on the MIS/DEIS and SDEIS 
and concerns from the public, three major project refinements have been made to the In-Town BRT system. 
These refinements are described and incorporated in the following discussion of the In-Town BRT system. 

Along a good portion of the system's length, In-Town BRT vehicles will operate at-grade in exclusive transit 
lanes along major arterial streets. In other locations, the In-Town BRT system will operate either in semi-
exclusive curb lanes (i.e., lanes are also used by vehicles making turns) or in mixed traffic. 

Starting at the Ewa terminus, the alignment will extend 2.7 miles from the Middle Street Transit Center to 
Downtown along Dillingham Boulevard. From Downtown, the UH-Manoa Branch alignment will run 4.1 miles 
to UH-Manoa via South King Street, Kapiolani Boulevard and University Avenue. Instead of heading makai 
on Ward Avenue as was proposed in the MIS/DEIS, the alignment has been modified to continue on South 
King Street, turn makai on Pensacola Street and then continue along Kapiolani Boulevard to University 
Avenue. A second branch will connect Downtown Honolulu with the mauka portion of Kakaako and Waikiki. 
The Kakaako Mauka Branch alignment is approximately 4.6 miles long. A third branch, the Kakaako Makai 
Branch will serve Downtown, the Aloha Tower Marketplace area, the makai portion of Kakaako, and Waikiki. 
From Bishop Street and Nimitz Highway to the connection with the Kakaako Mauka Branch at Ward Avenue 
and Auahi Street, the alignment extends approximately 1.4 miles. 

An In-Town BRT vehicle will take 7.5 minutes to travel from Middle Street to Downtown Honolulu. From 
Downtown, it will take 14 minutes to reach UH-Manoa. Travel time from Downtown to Waikiki will be 
approximately 16 minutes via the Kakaako Mauka Branch and 18 minutes via the Kakaako Makai Branch. In-
Town BRT services will operate every two minutes during peak periods from Middle Street to Downtown, and 
about every four minutes during peak periods on each of the branch segments. 

Along 38 percent of its length, the In-Town BRT system will run in transit lanes in the median of existing 
arterial roads (e.g., Kapiolani and Dillingham Boulevards) or in exclusive curbside contra-flow lanes (e.g., S. 
King Street). In other locations the system will run along the curb in semi-exclusive lanes (29 percent), or in 
mixed traffic (33 percent). Semi-exclusive lanes are shared with local buses and right-turning vehicles (as 
well as private buses in Waikiki). In general, running the In-Town BRT system in the roadway median avoids 
conflicts with vehicles making right-hand turns and turning into and out of driveways, resulting in faster 
speeds for the In-Town BRT vehicles. 

Transit stops will have different configurations in median-running sections than in curb-running sections. In 
curb-running areas, the transit stop will resemble current bus stops with raised boarding areas, and increased 
amenities including enhanced shelters, seats, and landscaping, where space permits. 

Median transit stops will have raised platforms in the median of the street, typically 13 inches higher than the 
street, eight feet wide and 160 feet long. The platforms will be accessed by well-marked, signal-controlled, 
safe, pedestrian crosswalks. The platforms will be accessible to persons with disabilities by ramps from the 
crosswalk to the raised platforms. 

The system will be designed for accessibility by disabled riders in compliance with the Americans with 
Disabilities Act. 

Platforms will be provided with sheltered waiting areas, seats, lighting and safety railings so that transit 
patrons can wait in safety and comfort for the next In-Town BRT vehicle. Some of the stops will also be 
provided with signs indicating the waiting time until the next vehicle. Ticketing machines could be provided to 
minimize the fare transactions conducted on-board the vehicle. Figure 2.2-4 shows typical median and curb 
transit stops for the In-Town BRT system. 
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Middle Street to Downtown Branch 

Route 

The route will begin at the Middle Street Transit Center, and proceed along the center median of Dillingham Boulevard through Kalihi. The reconfigured cross section will have a transit lane and a vehicular lane in each direction. Left-turn lanes will still be provided mauka-bound at Laumaka Street, and in both directions at Puuhale Road, Kalihi Street, McNeill Street, Waiakamilo Road, Kohou Street, Kokea Street, and Alakawa Street. At Kaaahi Street, the route will turn makai to reach the proposed Iwilei Transit Center located adjacent to the former Oahu Railway and Land Company (OR&L) Station building. From the Iwilei Transit Center, the route will proceed mauka on Iwilei Road and turn Koko Head onto the mauka side of North King Street. The route will then use the Hotel Street Transit Mall and continue through Downtown before the Kakaako Makal and Mauka branches turn makai onto Bishop Street. The UH-Manoa Branch will continue along Hotel Street before turning makai onto Richards Street. 

Proposed Transit Stops 

• Middle Street Transit Center  The location of this transit center will be adjacent to and makai of the existing Kalihi-Palama Bus Maintenance Facility. 

• Kalihi: This transit stop will be located at Dillingham and McNeill Street (near Dillingham Shopping Plaza). 

• Honolulu Community College:  This transit stop will be located at Alakawa Street 
• lwilei Transit Center  This transit center will be located next to the former OR&L Station building. 
• Chinatown:  This transit stop will be located at Kekau like Street, and serve Chinatown. 
• Union Mall:  This transit stop will be located between Fort Street and Union Malls and would serve the Central Business District. 
The cross-section on Dillingham Boulevard was modified from that shown in the MIS/DEIS based on input from the KaIihi Working Group. In response to concerns about potential delays to motorists with only one 14- foot general-purpose lane in each direction, the general-purpose lanes were widened to be 18-foot lanes between Laumaka Street and Waiakamilo Road. Eighteen-foot lanes will permit vehicles to go around a local bus stopped at the curb or a right-turning vehicle without having to encroach into the BRT lane. Additionally, in response to the Working Group, additional U-turns and left turns were incorporated into the plan. To preserve the True Kamani trees along the section of Dillingham Boulevard from Waiakamilo Road to Kaaahi Street, the general-purpose lanes will be 14 feet wide, with turnouts at the local bus stops. 
UH-Manoa Branch  

Route 

The UH-Manoa Branch alignment has been refined. After running on Richards Street for one block, the UH-Manoa branch will turn onto the curbside lanes of South King Street. Instead of turning on Ward Avenue to access Kapiolani Boulevard, the route will continue on South King Street to Pensacola Street. At Pensacola Street, the route will turn makai to connect with Kapiolani Boulevard. This realignment is a direct result of the input from working group members that a BRT alignment on Pensacola Street will result in less traffic impacts than on the already congested Ward Avenue and will better serve McKinley High School and the Kaiser Honolulu Clinic. On Pensacola Street, the BRT will operate in two exclusive lanes next to the Ewa side curb. A raised landscaped median will separate the BRT vehicles from the three lanes of auto traffic. 
The In-Town BRT will operate mostly in the center median of Kapiolani Boulevard to Atkinson Drive. The Koko Head-bound BRT will be in an exclusive median lane from Pensacola Street to Atkinson Drive. In the Ewa-bound direction the BRT will be in mixed traffic from Atkinson Drive to just past Kaheka Street, then in an 
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exclusive median lane to just east of Piikoi Street, where it will transition in mixed traffic to a right turn at Pensacola Street. On Kapiolani Boulevard, between Atkinson Drive and Kalakaua Avenue, the Koko Head-bound BRT vehicles will operate in mixed traffic as they transition from the median transit lanes to curbside lanes. From Kalakaua Avenue to Isenberg Street, BRT vehicles will be in the curbside lanes operating in mixed traffic. Between Isenberg Street and University Avenue, the BRT vehicles will transition from curbside lanes to median lanes. From Kapiolani Boulevard to King Street on University Avenue, the BRT vehicles will be in exclusive median lanes. At King Street the mauka-bound BRT will transition to a semi-exclusive curb lane. Between Varsity Place and Sinclair Circle the mauka-bound BRT will operate in a mixed-traffic curb lane. The makai-bound BRT will remain in an exclusive median lane from Sinclair Circle to Kapiolanf Boulevard. 

On Kapiolani Boulevard, exclusive left-turn lanes for motorists will be provided at Pensacola Street, Piikoi Street, Kaheka/Mahukona Street, Atkinson Drive, McCully Street, Paani Street, Hoawa Street, Isenberg Street, and University Avenue. On University Avenue, left-turn bays will be maintained at Date Street, King/Beretania Streets, Varsity Place, Puaena Place, and Dole Street. The route will terminate in a counter-clockwise turn back loop at Sinclair Circle. 

Proposed Transit Slops 

• lolani Palace: This transit stop will provide convenient access to the Post Office, Hawaii State Library, Honolulu Hale, State Capitol and lolani Palace. The Koko Head-bound stop will be in front of the Post Office. The Ewa-bound stop will be in front of the State Library. 

• Alaoai Transit Center Modifications to the existing Alapai Transit Center will enable connections between the In-Town BRT system and express buses to Windward Oahu and East Honolulu. Both stops will be on the Koko Head side of the King/Alapai Streets intersection. 

• Thomas Square/ Neal Blaisdell Center (NBC): This transit stop will provide service to the Honolulu Academy of Arts, Thomas Square, Straub Clinic & Hospital and Neil Blaisdell Center. Based on input from the Downtown/Kakaako/Ala Moana Working Group, the BRT stops have been relocated to Koko Head of Ward Avenue. 

• King/Pensacola: This new transit stop will be located on South King Street at Pensacola Street. It will serve McKinley High School, the Kaiser Honolulu Clinic and nearby residential areas. 

• Pensacola/Kapfolani: This stop formerly on Kapiolani Boulevard will now be on Pensacola Street. This transit stop will serve nearby residential areas and potential development, which may occur on the site of the former community college and vacant lot on the corner of Pensacola Street and Kapiolani Boulevard. 

• Ala Moana/Keeaumoku: This transit stop will serve Ala Moana Center and existing and future developments in the Keeaumoku area. 

• Convention Center This transit stop will be located on Kapiolani Boulevard at Atkinson Drive and Kalakaua Avenue. The Koko Head-bound platform will be located just Ewa of Atkinson Drive, while the Ewa-bound platform will be located Ewa of Kalakaua Avenue. 

• Isenberg: This transit stop will serve the McCully/Moiliiii residential area. 

• University/King: This transit stop will be located mauka of King Street in front of Varsity Theater and Puck's Alley. The mauka-bound stop will be curbside, whereas the makai-bound stop will be in the median. 

• UH-Manoa: This transit stop, and the Koko Head terminus of the UH-Manoa Branch, will be located at Sinclair Circle to serve the UK campus, University High School and nearby residential areas. 
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Kakaako Mauka Branch 

Route 	 _ 

The Kakaako Mauka Branch has also been refined. The Kakaako Mauka branch will extend from the Union 
Mall Transit Stop to Kapahulu Avenue at the Koko Head end of Waikiki, via the mauka portion of Kakaako. 
As a result of concerns from local residents and businesses, the alignment has been moved off Richards 
Street between Hotel and Halekauwila Streets. BRT vehicles traveling in the Koko Head direction will head 
makai on Bishop Street to Nimitz Highway, turn Koko Head and proceed along Nimit Highway to connect 
with Halekauwila Street. BRT vehicles traveling in the Ewa direction will turn onto Ala Moana Boulevard from 
Halekauwila Street and turn mauka on Alakea Street to Hotel Street and the Union Mall Transit Stop. Two 
new transit stops will be added to the route. The first transit stop will be on Bishop Street between Queen 
Street and Nimitz Highway, and the second stop will be located on Alakea Street between Nimitz Highway 
and Queen Street. 

The branch will run through Kakaako, just mauka of Ala Moana Boulevard on Halekauwila and Pohukaina 
Streets with a transition at South Street. The Ewa-bound lane on Halekauwila Street will be an exclusive lane 
between Punchbowl Street and Ala Moana Boulevard. Along the remainder of Halekauwila Street the BRT 
will operate in mixed traffic. In the Koko Head direction on Halekauwila Street, the BRT will be in mixed traffic 
all the way. At Kamani Street, the alignment will transition from Pohukaina Street and continue Koko Head on 
Auahi Street. Along Pohukaina and Auahi Streets the BRT will be in semi-exclusive curb lanes. At the Koko 
Head end of Auahi Street, the route will turn onto the short Queen Street segment to rejoin Ala Moana 
Boulevard and head Koko Head towards Waikiki. Along Ala Moana Boulevard, the Koko Head-bound 
vehicles will operate along the makai curb, while Ewa-bound vehicles will operate in the mauka curb lane 
between Kalia Road and Hobron Lane and on the mauka side of the center median between Hobron Lane 
and Queen Street. 

From Ala Moana Boulevard, the route will turn makai on Kalia Road and enter Fort DeRussy. The route will 
continue along Kalia Road to Saratoga Road, with Kalia Road being widened by one lane in each direction 
between the Hale Koa Hotel and Saratoga Road. The alignment will turn mauka on Saratoga Road. The 
BRT will be in semi-exclusive lanes on Katie Road from Maluhia Street to Saratoga Road, and on Saratoga 
Road from Kalia Road to Kalakaua Avenue. At the intersection of Saratoga Road and Kalakaua Avenue, the 
route will split into a one-way couplet. The Koko Head-bound transit lane will be in the makai curb lane of 
Kalakaua Avenue until after the stop at Uluniu Street where it will transition mauka to turn onto Kapahulu 
Avenue. The Kapahulu terminus will be a transit stop on the Koko Head side of Kapahulu Avenue. The transit 
stop improvements at this site will be within the 18-foot-wide sidewalk area. The return loop will turn Ewa 
onto Kuhio Avenue, and the Ewa-bound transit lane will be located along the mauka curb of Kuhio Avenue. 
The alignment will turn onto the Ewa side of Kaiaimoku Street to return to Saratoga Road. Within Waikiki the 
BRT lanes will for the most part be shared with local buses and private transit vehicles. The exceptions will 
be the left-turn lane from Kalia Road to Ala Moana Boulevard, and the Kalaimoku contra-flow lane. 

Proposed Transit Stops 

The following discusses transit stops that would be provided along the Kakaako Mauka Branch: 

• Bishop:  This Koko Head-bound transit stop will be located adjacent to the Topa Financial Center 
(previously known as Amfac Center) on Bishop Street just makai of Queen Street. 

• Alakea:  This Ewa-bound transit stop will be located adjacent to the Harbor Square tower on Alakea 
Street. 

• Halekauwila:  This transit stop at Punchbowl Street on Halekauwila will serve the Restaurant Row 
complex, Prince Kuhl° Federal Building, and other nearby government and commercial centers. 

• Cooke Street:  This transit stop on Pohukaina Street will be adjacent to Mother Waldron Park and 
serve planned residential, retail and commercial uses in the area. 

• Kamakee:  This transit stop will be located on Auahi Street and would provide access to the Victoria 
Ward developments and Kewalo Basin. 

- 
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• Ala Moana Park: This transit will would be located next to Ala Moana Beach Park and Ala Moans 
Center. 

• Hobron: This transit stop will be located on Ala Moana Boulevard, serving the Hobron residential 
area and hotels. 

• Fort DeRussv: This transit stop will be located on Kalia Road adjacent to Fort DeRussy and the 
Hilton Hawaiian Village and Hale Koa Hotels. 

• Saratoga: This transit stop will be located near the Waikiki Post Office at the Koko Head end of Fort 
DeRussy, and hotels on Saratoga and Kalia Roads. 

• Kalakaua/Seaside: This Koko Head-bound transit stop will be adjacent to the Royal Hawaiian 
Shopping Center, and surrounding hotel and retail areas. 

• Kalakaua/Uluniu: This Koko Head-bound transit stop will be located near Kuhio Beach across from 
the Hyatt Regency Hotel. 

• Kaoahulu: This on-street transit stop will be located on the Koko Head side of the intersection of 
Lemon Road and Kapahulu Avenue. The stop will serve the Honolulu Zoo and Kapiolani Regional 
Park. 

• Kuhio/Liliuokalani: This Ewa-bound transit stop will be located by the Radisson Waikiki Prince Kuhio 
Hotel. 

• Kuhlo/Seaside: This Ewa-bound transit stop will be located across from the Waikiki Trade Center. 

Kakaako Makai Branch 

Based on comments received after completing the MIS/DEIS and input from the Downtown/Kakaako Working Group, it was determined that another In-Town BRT branch is warranted to serve Aloha Tower Marketplace and the makaI portion of Kakaako, south of Ala Moana Boulevard. Inclusion of the Kakaako Makai Branch in the project is the result of the City Council's confirmation of this need. 
Route 

The Ewa end of the new branch will be the lwilei Transit Center and the Koko Head end of the branch will be at Kapahulu Avenue in Waikiki. Starting from the Iwilei Transit Center, the new branch will travel mauka onto 
Iwilei Road, turn Koko Head onto North King Street, and proceed to the Hotel Street Transit Mall. The 
Kakaako Makai Branch will continue in the makai direction on Bishop Street to Aloha Tower Drive. From 
Aloha Tower Drive, the branch will continue in the Koko Head direction on Ala Moana Boulevard and then turn in the makai direction onto Forrest Avenue. It will then turn in the Koko Head direction onto halo Street 
and then turn In the mauka direction onto Ward Avenue and then Koko Head at Auahi Street. From this point, the branch will follow the Kakaako Mauka Branch routing to its terminus in Waikiki. 

In the Ewa direction, the Kakaako Makai branch will travel Ewa from Waikiki following the Kakaako Mauka Branch until Auahi Street at Ward Avenue. From Auahi StreetNVard Avenue, the Kakaako Makai Branch will travel Ewa in reverse of the Koko Head direction; except that, at the intersection of Bishop Street/Nimitz 
Highway, the branch will turn Koko Head onto Nimitz Highway, then mauka onto Alakea Street, and then follow the Kakaako Mauka Branch to the lwilei Transit Center, where the new branch ends. Figure 2.2-5 shows the proposed Kakaako Makai alignment. 

The purpose of the Kakaako Makai In-Town BRT Branch is to better serve existing and future land uses in and along the downtown Honolulu and Kakaako waterfront Existing attractions that will be served by the 
Kakaako Mak& Branch include the Aloha Tower Marketplace, Hawaii Maritime Museum, Piers 10 and 11 cruise ship terminal, Kakaako Waterfront Park, and Children's Discovery Center. Future land uses that would be served include future phases of Aloha Tower Marketplace, a new cruise ship terminal at Pier 2, the 
proposed University of Hawaii School of Medicine and related bio-medical research facilities, the proposed 
Hawaii Science and Technology Center, and commercial plus retail development at Kewalo Basin. 
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Proposed Transit Stops 

The new Kakaako Makai Branch of the In-Town ART would use 12 of the same transit stops as the Kakaako Mauka Branch, and will also add four new transit stops to the system. The four new stops will primarily service the Aloha Tower Development Area and Kakaako Community Development District Makai Area. Providing ART service and creating four new transit stops is consistent with the development plans for the Aloha Tower and Kakaako Development Areas. The stops will provide direct means of access and encourage pedestrian-friendly, transit-oriented development and infill in these waterfront development areas. Extending the ART through these development areas will be a benefit because it would provide access and an alternative transportation mode to the automobile. 

• Aloha Tower Transit Stop:  This transit stop will be located on Aloha Tower Drive just to the Koko Head side of Bishop Street by the Hawaii Maritime Museum. 
• Fort Armstrong Transit Stop:  This transit stop will be located on Ala Moana Boulevard near the U.S. Immigration Station/Department of Health Building, Restaurant Row, and the site of a future passenger ship terminal at Pier 2. 
• Coral Transit Stop:  This transit stop will be located along Halo Street between Coral and Cooke Streets in the center of the Kakaako Community Development District Makai Area. 
• Kewalo Basin Transit Stop:  This transit stop will be located along Halo Street Koko Head of Ahui Street. 

To give transit the priority necessary to make it an attractive alternative to the private automobile, some lanes along the proposed In-Town BRT alignment will need to be converted from general-purpose lanes to transit only lanes. This will result in an increase in the person-carrying capacity of these streets yet will result in a reduced number of lanes for general-purpose traffic. Table 2.2-8 summarizes the proposed redistribution of lanes. The table has been updated since the MIS/DEIS to reflect the Refined LPA. 

5) 	Transit Technology for the In-Town ERT System 
Selection of a transit technology that best harmonizes with the densities in Honolulu's Urban Core is a key decision. The technology must maximize beneficial impacts, such as facilitation of desired urban land use patterns and improvement of the quality of urban life, while minimizing adverse impacts. To help identify appropriate candidate technologies, ten criteria were established from community input and technical evaluation. These criteria are: 

• Right-of-Way (ROW): Selected technologies must not require a new dedicated ROW or grade separation because urban Honolulu has insufficient space for a new dedicated ROW, and a grade-separated system was previously proposed but did not obtain the required City Council support. Suitable technologies must be able to operate at-grade on existing streets and highways. While vehicles may operate in exclusive lanes, the technology must permit at-grade cross traffic and pedestrian crossings. 
• Line Capacity: Selected technologies must have the capacity to move more than 3,000 passengers per hour per direction because travel demand forecasting indicates that this is the approximate line haul requirement in 2025. 
• Emissions and Noise: Air pollution emissions from selected technologies must be substantially lower than the 2004 EPA regulations provided in Table 2.2-9. Once adopted, the EPA's 2004 regulations will apply to all transit vehicles, including those powered by diesel engines. Noise emissions must not exceed those of a conventional light rail vehicle or trolley bus with electric propulsion. 
• Service Proven: Selected technologies must either show sufficient maturity, or the technology must be in an advanced stage of development. If the technology is not yet wproven in revenue service", the risk associated with implementing a developmental technology must be carefully weighed. 
• Affordability: Selected technologies must have system costs per unit length not exceeding that of an at-grade light-rail line of $60 million per mile. 
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TABLE 2.2-8 
PROPOSED DISTRIBUTION OF LANES WITH REFINED LPA 

NUMBER OF LANES _ EXISTING PROPOSED . 

Location 
General 
Purpose Transit 

General 
Purpose 

Semi- 
Exclusive 
Transit 

Exclusive 
Transit 

Dillingham Boulevard - 
Middle St - Laumaka St 6+1 turning 0 6+1 turning 0 0 
Laumaka St. - Kaaahi St. 4+1 turning 0 2+1 turning 1 0 ' 	2 

Kaaahi Street 
Dillingham Blvd. — Kaaahi Place 2+1 turning 0 2+1 turning 0 0 _ 
Kaaahi Place — Iwilei Road 0 0 2 0 2 

Iwilei Road 
Kaaahi Street — N. King St. 4 0 3 0 1 

N. King Street 
 !wile' Rd. - Hotel St. 4+1 turning 1 4 0 2 

Hotel Street 
_ N. King St. - Richards St. • 0 2 0 , 0 2 

Richards Street _ 
Hotel St. - King St. 2 0 2 0 1 

S. King Street 
Richards St. - Mililani St. 5 0 4 _ 0 1 
Mililani St. - Alapai St. 6 0 5 0 1 
Alapai St. — Pensacola St. 6 	__.. 0 4 1 1 Pensacola Street  S. King St - Kapiolani Blvd. 4 0 3 0 2 

Kaotolani Blvd. 
. Pensacola St. — Kaheka St. 6 0 	_ 4+1 turning 0 2 	_ Kaheka St — Atkinson Dr. 5+1 turning 0 4+1 turning 0 1 

Atkinson Dr. - Kalakaua Ave. 6+1 turning 0 6+2 turning 0 0 
Kalakaua Ave. — University Ave. 6+1 turning 0 6+1 turning 0 0 

University Ave. 
Kapiolani Blvd. — King Street 6+1 turning 0 4+1 turning 0 2 
King St. —Varsity Pl. 6+1 turning 0 4+1 turning 1 1 
Varsity Pi. — Sinclair Circle 6 0 5 0 1 

Ala kea St. 
S. Hotel St. — S. King St. 6 0 5 1 0 
S. King St. — Queen St. 4 0  4 0 0 
Queen St. — Nimitz Highway. 4+1 turning 0 4 0 1 

NImitz Highway 
Alakea St — Richards St 6+1 turning 0 6+1 turning 0 0 

Halekauwila St. 
Richards St. — Punchbowl St. 1 0 1 0 1 
Punchbowl St. — South St. 2 0 2 0 0 

South St. 
Halekauwila St. - Pohukalna St. 4 0 2 1 1 

Pohukaina St. _ 
South St — Kamani St. 2 0 2 2 0 

Kamani St. 
Pohukaina St. - Auahi St. 2 0 2 0 0 

•■•■•• 
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TABLE 2.2-8 (CONTINUED) 
PROPOSED DISTRIBUTION OF LANES WITH REFINED LPA 

NUMBER OF LANES 
EXISTING PROPOSED 

Location 
General 
Purpose . 	 . Transit 

General 
Purpose 

Semi- 
Exclusive 
Transit 

Exclusive 
Transit 

Auahi St. 
Kamani St. - Ward Ave. 5 0 5 0 0 
Ward Ave. — Queen St. 4 0 2 2 0 

Queen St. _ 
Auahi St. - Ala Moana Blvd. 4+1 turning 0 3+1 turning 1 1 

Ala Moana Blvd. _ 
Queen St. - Atkinson Dr. 6+1 turning 	. 0 4+1 turning . 1 1 
Atkinson Dr. — Hobron Lane 6+1 turning 1 	0 5+1 turning , 1 1 
Hobron Lane — Kalia Road 6+1 turning ' 	0 6+1 turning 2 0 

Kalla Rd. 
Ala Moana Blvd. — Maluhia St. 5 0 4 0 1 
Maluhla St. - Saratoga Rd. 2 0 2 2 0 

Saratoga Rd. _ 
Kalia Rd. - Kalakaua Ave. 3 0 2 2 0 

Kalakaua Ave. - 
Saratoga Rd. - KaluIani Ave. 4 0 3 1 0 
Kaiulani Ave. — Uluniu Ave. 3 0 2 1 0 
Uluniu Ave. — Kapahulu Ave. 3 0 3 0 0 

Ka ahulu Ave. . 
Kalakaua Ave. - Kuhio Ave. 4 0 4 0 0 

Kuhio Ave. 
Kapahulu Ave. - Kalaimoku St. 4+1 turning 0 2+1 turning 1 0 , 

Kalaimoku St. 
Kuhio Ave. - Kalakaua Ave. _.. 2 0 2 0 1 

Bishop St. 
S. Hotel St. — Queen St. 5 0 5 0 0 
Queen St. — Nimitz Highway 4 0 3 1 0 
Nimilz Highway — Aloha Tower Dr. 4 0 4 0 0 

Aloha Tower Dr. 
Bishop St. — Connector St. 3 0 3 0 0 
Connector St. — Ala Moana Blvd. 1 0 _ 1 0 0 

Ala Moana Blvd. _ 
Connector St. — Forrest Ave. 6 0 6 _ 0 0 

Forrest Ave. _ 
Ala Moana Blvd. — Halo St. 4 0 4 0 0 

Halo St. _ 
Forrest Ave. — Ahui St. 2 0 2 0 0 

Ward Ave. 
Ahui St. — Auahi St. 5 0 5 0 0 

Ala Moana Blvd 
Forrest Ave. — Connector St. 6 0 6 .. 0 0 

Connector St. (Richard St., 
Extension 

Ala Moana Blvd. — Aloha Tower 
Dr. 

2 0 2 0 0 
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TABLE 2.2-8 (CONTINUED) 
PROPOSED DISTRIBUTION OF LANES WITH REFINED LPA 

NUMBER OF LANES 
EXISTING PROPOSED 

Location 
General 
Purpose Location 

General 
Purpose Location 

General 
Purpose 

Nimitz Highway 
Bishop St. — Alakea St. 6+2 turning 0 6+2 turning 0 0 
Source: Parsons Brinckerhoff, September 2002. 

TABLE 2.2-9 
EPA URBAN BUS ENGINE STANDARDS (G/BHP-HR) 

Year HC CO Nox PM 
2004 Proposed _ 0.5 15.5 2.5 (NMHC) or 2.4 NOx 0.06 

Source: EPA, 1999. 
Notes: g/bhp-hr— grams per brake horsepower-hour, HC — Hydrocarbons, CO — 

Carbon Monoxide, NOx — Nitrogen Oxides, PM — Particulate Matter, NMHC - 
Non-Methane Hydrocarbons 

• Safety: Selected technologies must meet local and national life/safety requirements. 
• Accessibility: Selected technologies must comply with Americans with Disabilities Act (ADA) 

requirements. 
• Visual Impact Selected technologies must not require an overhead guideway or overhead contact 

system (overhead wires or catenaries) for wayside propulsion that disrupts mauka-makai views. 
• Flexibility: Selected technologies must have the capability to be re-routed around blockages, and not 

preempt parades and other activities along the alignment. 
• Sense of Permanence: Selected technologies must represent a substantial government commitment 

to a specific alignment in order to evoke the desired land use response from land developers. 

Technologies currently under consideration have the following features: (1) rubber-tired, (2) low floor, (3) 
driver operated, (4) located at-grade in a reserved right-of-way (street lane), (5) able to be crossed by 
pedestrians and other traffic, (6) single articulated, (7) capable of operating under their own power for short 
distances to avoid disruptions in the transit lane, and (8) electrically powered. Technologies rejected from 
further consideration are presented in Section 2.6. 

The requirement for electric power is driven by concerns about air and noise emissions. Electric power would 
be provided either from power modules embedded in the street (touchable embedded plate technology), or 
on-board hybrid electric propulsion in which a diesel engine powers an alternator, which produces electricity. 
The electricity is stored in a battery, and the power is distributed by electric cable to "hub motors", which are 
electric motors located on each wheel. In this manner, it is possible to eliminate the drive train, facilitating a 
low floor" configuration. 

Overhead wires (catenaries) would not be required under either technology option. 

This FEIS was prepared to permit either option to be selected later in the project development process. This 
FEIS analysis reflects the 'worst case' impacts of both technologies. The degree to which the lesser impact 
technology would reduce impacts is also discussed in this FEIS. 

The technologies under consideration are now described. 

- 
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Embedded Plate Systems 

An embedded plate system is a form of wayside traction power delivery in which a power strip is embedded in the roadway or installed in a track. The power strip does not cause electric shocks if touched by persons or by crossing traffic. 

One design, STREAM by Ansaldo/Breda, employs a segmented power strip that is embedded in the street. Each segment of the power strip is energized only when the power collector below the transit vehicle is in contact with the segment At all other points, the power strip is not energized, and therefore poses no hazard to pedestrians or other surface traffic crossing the alignment. The energized segment is always underneath the vehicle, and within its boundaries. 

When the vehicle leaves the transitway lanes with the power strip, it shifts automatically to on-board batteries that are kept charged. The batteries are able to power the vehicle after it leaves the transitway, allowing the vehicle to cross difficult intersections, make tight turns, move during emergencies, and maneuver during maintenance. Since the batteries are charged during normal operation, the vehicle does not need to stop for the batteries to be changed or charged. 

The STREAM technology was conceptualized in 1994 and underwent approximately 7 years of research, design, and testing at a test track in Rome. A 1.25-mile system has been constructed in Trieste, Italy and is under further testing in revenue service. The Trieste system uses both 40-foot and 60-foot buses. Each bus Is equipped with Nickel Metal Hydride batteries that allow the buses to operate on non-energized portions of the line. The STREAM technology could provide quiet, comfortable, and environmentally clean transportation service with great user appeal in Honolulu. 

The STREAM technology may require additional safety tests to qualify for U.S. safety certification. Based on progress to date, the earliest estimated date for use of the STREAM system in the U.S. would be no earlier than 2005. 

Another design, by Wamplfier (a German firm), employs "inductive power transfer" (IPT), the same electrical principle as in a transformer. Insulated rails embedded in the road surface carry an electric current that induces a current in power pickups on board the vehicle. In contrast to STREAM, no surface contact is required. The pick-up on the vehicle captures a magnetic field generated by the power strip in the road. Power is received as alternating current that is rectified on board to become direct current. 

With batteries on-board the vehicle, the power strip could be interrupted at intersections and other areas where its placement would be difficult or expensive. The batteries would provide power to cross areas without a power strip. IPT could also be used to charge the batteries of a transit vehicle at transit centers or stops. IPT is not yet available for the high-powered requirements of mass transit installations, such as monorails or BRTs. However, the IPT system is currently available for continuous loads of approximately 150 KW. Higher power transit applications are expected in the near future. 

Alstom Transport is also currently developing a touchable embedded power supply system called ALISS, which is similar to STREAM and Wamplfers IPT system. While STREAM uses a magnet to raise the conductor and power segments as the vehicle passes over it, AUSS has no moving parts. Radio communication between the vehicle and the embedded power supply system, and static switching results in segments being energized as the vehicle passes overhead. Unlike STREAM, ALISS is not integrated with a steering mechanism. ALISS requires the vehicle's power pick-up to be positioned over the units embedded in the roadway by independent means. 

ALISS is still under development. Alstom has completed bench testing and is currently manufacturing some of the components for a test track at their manufacturing facility in La Rochelle, France. 
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Embedded plate systems will require the construction and operation of traction power supply stations (TPSS) that transmit the electricity to operate the vehicles. The approximately 15 TPSS sites to be located 
intermittently along the In-Town BRT alignment would each have a roughly 500 square-foot footprint and in most cases would be located out of sight inside existing or proposed buildings. Potential TPSS locations are designated on the preliminary engineering drawings provided in Appendix B (see Volume 3). However, since it would be 8 to 14 years before the EPT is installed depending on the segment, the locations shown on the 
design drawings are not site specific; each notation is intended only to indicate the general vicinity in which a TPSS would be placed. Site specific environmental assessments of each TPSS would be prepared prior to proceeding with implementation of EPT. Locations and design treatments would be established with 
community input. 

Hybrid Propulsion 

A hybrid propulsion system is one in which a propane or diesel engine onboard the transit vehicle drives a generator (alternator) that produces electric power to charge batteries. In addition, the batteries are also 
charged during braking by operating the motors as generators (regenerative braking), which converts the 
kinetic energy of the vehicle into electrical energy that is stored in the battery. 

Current is drawn from the batteries to run electric propulsion motors that drive the wheels, and the internal combustion engine is not directly coupled to the wheels. The configuration is similar to diesel/electric 
locomotives that have been in service for many years. 

One advantage of this technology is that regardless of the speed of the vehicle, the internal combustion engine can be operated constantly at its most efficient speed and load. Running the engine at maximum 
efficiency maximizes fuel economy while minimizing air and noise emissions. The batteries can also be used to move the bus if there is a problem with the engine or alternator. 

Diesel engine technology has advanced recently to reduce emissions, particularly in aspiration (i.e., getting air Into the cylinders more efficiently), precise control of providing the fuel to the engine, and exhaust after-
treatment. These developments, together with being able to operate the diesel engine at its most efficient speed and load, contribute to its lower exhaust emissions in comparison to conventional diesel technology. 

It is expected that the emissions from diesel/electric hybrids will be significantly lower than the criteria 
presented earlier in Table 2.2-9, although the exact performance is still being established by government 
regulators. 

New York City Transit Agency has extensively tested 40-foot hybrid electric buses for over 3 years and has ordered a fleet of 100 buses for revenue service. However, testing and manufacturing experience indicates 
that the battery technology is not easily extended to the larger 60-foot bus. If research efforts involving advanced electrical storage modules, such as the Super-Capacitor, are successful; a 60-foot hybrid prototype bus may be available to order in the 2004-2005 time frame (delivery is one to two years later). But, the share of the 60-foot bus market in the U.S. (5 percent) has not yet encouraged suppliers to focus on the research 
and development investment needed to produce a hybrid powered 60-foot model. 

The use of Fuel Cell energy storage and propulsion technology has shown promising results in 40-foot bus testing by the Chicago Transit Authority (CTA). Fuel cells are energy storage devices that combine hydrogen and air to produce electricity. The only by-products are water vapor and carbon dioxide. CTA, along with 
other U.S. transit agencies, are currently expanding revenue service testing on these buses in limited 
numbers. Although a 60-foot bus has not yet been developed, the fuel cell technology will more easily lend itself to heavy-duty applications. Production quality revenue service 40-foot buses are expected in 2005, and 60-foot models may be available soon after. 

Hydrogen can also be used as a fuel in the internal combustion engine. This technology is farther behind 
hydrogen fuel cell, although experiments using hydrogen in heavy-duty internal combustion engines have 

-V 
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been ongoing for many years. There is currently no pure hydrogen fuels used in buses, and may not be for some time due to the difficulties in handling hydrogen gas. 

The recent improvements in diesel engine technology (without hybrid drives) adequately meet the emission standards in Table 2.2-9 and provide the horsepower required for an articulated vehicle. Articulated buses using advanced diesel engine propulsion refer to this technology as "Clean Diesel" or "Diesel-ElectricWheel-hub motors" built into the hubs of the wheels facilitate the design of articulated, low-floor buses by eliminating the need for a drive shaft and axle under the vehicle and allowing the power plant to be placed in the rear of the vehicle. The CiViS bus, by Matra/Renault, has been in revenue service in Rouen, France since 2000 and will operate in the BRT system under development in Las Vegas by the Clark County Regional Transit (RTC) system later this year. NeapIan will also produce an articulated vehicle using this propulsion technology, in a dual-mode configuration alongside overhead catenary power, for the Massachusetts Bay Transit Authority (MBTA) Silverline BRT service in 2004. 
Technology Selection for In -Town MT 
The transit industry is in an era of rapid change in propulsion system technology. The two candidate technologies, embedded plate and hybrid diesel-electric propulsion, are in various stages of development. It is too early to anticipate whether either one will be capable of meeting all of the in-Town BRT system performance and functional requirements prior to 2004. Hence, the City is proposing to use commercially available 40-foot hybrid—electric buses as the interim technology to operate the In-Town BRT system in the near term. 

The final selection of the technology for the In-Town BRT system would be based on a detailed evaluation of the technology options. The designs, and test/demonstration results of each technology would be evaluated against specific performance and functional requirements for the in-Town BRT system. These requirements would be provided to the manufacturers and they would be asked to provide the City with design data and test/demonstration results, as well as prepare written comments on the City's requirements. 
An Industry Review would then be undertaken. Separate meetings would be held with each participating manufacturer to review their comments on the City's requirements and discuss the City's questions. Following these meetings and site visits, a transit technology would be selected. 6) Maintenance Facilities 
Storage and maintenance of the in-Town BRT fleet would occur at the Kalihi-Palama Bus Maintenance Facility at Middle Street. Reconfiguration of the service bays would be necessary to accommodate the In-Town BRT vehicles, and the facility would need to be expanded. This expansion would be coordinated with development of the Middle Street Transit Center. The expansion site would be adjacent to and makai of the existing Kalihi-Palama Bus Maintenance Facility. 
7) Mitigation Measures Requiring Permanent Construction 
The Refined LPA would require standard construction mitigation measures including noise, dust, sediment and erosion control, in addition, permanent noise mitigation would be required in certain areas along the BRT corridor. 
8) Other Features 
From Kapiolani Boulevard/Atkinson Drive to Koko Head of University Avenue, the a.m. and p.m. (morning and evening) peak period contra-flow lanes would be preserved and operate as at present. At the Atkinson Drive intersection, there would be a total of three left-turn only lanes during the a.m. peak period. On Atkinson Drive, between Kapiolani and Ala Moana Boulevards, the a.m. and p.m. peak period contra-flow lanes would be maintained. 

2.3 CAPITAL COSTS 

This section presents capital cost estimates of the three alternatives (see Table 2.3-1). The costs of the standard set of highway projects that are included in all three alternatives are not included in these costs. 

r"•.1. 
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TABLE 2.3-1 
CAPITAL COST SUMMARY 

(MILLIONS OF 2002 DOLLARS) 

Project Component No-Build TSM 
Refined LPA 

With Hybrid-Electric With EPT 
Bus & TheHandl-Van Acquisition* $394.1 $461.9 $512.5 $512.5 
Regional Bus Rapid Transit $10.3 $78.9 $203.0 $203.0 
In-Town Bus Rapid Transit "" $0.0 I 	$0.0 $239.4 $322.7 
Total $404.4 J 	$540.8 $954.9 $1,038.2 

" 	Includes new bus maintenance facility for TSM and Refined LPA Alternatives. 
** Includes BRT vehicles net cost for advanced technology beyond standard bus cost. 
Sources: Parsons Brinckerhoff for No-Build and TSM Alternatives. Rider Hunt Levett & Bailey Ltd. for Refined 

LPA. June, 2002. 

2.3.1 Methodoloov 

Cost estimates were prepared in 2002 dollars. Components include site preparation, roadways, ramp 
structures, pavements, landscaping and utility work, electrical and roadway work associated with the 
embedded-plate technology (EPT), restoration of adjacent infrastructure, and vehicles. Engineering design, 
owner administration, taxes and contingencies are also included. Land acquisition costs have now been 
included within the cost estimates as the specific locations for roadway improvements and EPT electrical 
substations have been identified during design development. 

During this phase of the project, cost estimates are referred to as preliminary estimates, since they are based 
on preliminary design rather than detailed design. The level of design detail available for the project affects 
the accuracy of the cost estimates. Also, it should be understood that the cost estimates are applicable to the 
project description presented earlier in this Chapter. If features of the project change, the cost estimates 
would need to be adjusted accordingly. 

Unit costs were derived from historical data from comparable transit systems, such as the BRT system in 
Orlando, Florida, and the recently completed H-3 Freeway project, as well as various private and public 
infrastructure projects recently bid within the State. Costs are based on in-place costs, including labor, 
construction, permanent equipment, and permanent materials. Prices for highly specialized systemwide 
components, including vehicles and the EPT within the roadway have been based on composite industry 
prices from recent transit projects. To account for differences between Hawaii and mainland costs, a Hawaii 
adjustment factor was applied to items such as the price of materials and the cost of labor. 

Basic assumptions used in developing the capital cost data are: 
• Estimates were prepared using 2002 dollars; 
• No premium time on labor costs was included; 
• Normal productivity rates as historically experienced were utilized; and 
• Adequate experienced craft labor is assumed to be available. 

Typical facility costs are based on the preliminary engineering developed for each work item. Costs are 
developed by combining the costs of components applicable to a typical cross-section into one unit cost. 
These parametric unit costs have detailed unit price development backup to substantiate the parametric unit 
costs. Special facilities costs were developed for the EPT within the roadway and associated electrical supply 
and distribution elements needed to operate the system. Systemwide elements are those elements 
necessary for operation, but whose costs can only be partly allocated to a specific geographic segment of the 
system (e.g., vehicles, storage and maintenance facilities, and so forth). 

' 
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Once the typical and special facility and systemwide element costs have been determined, they are subject to 

add-on factors. Add-on factors cover engineering, program administration, insurance, and contingencies. 

They are referred to as add-on factors because they are added to the unit costs. 

Capital costs were developed for each alternative utilizing both "bottom up" and "top down" estimating 

approaches. However, most of the unit costs were developed using a "bottom up" approach, meaning the 

cost of each major category of work is determined by totaling the cost of their component parts. Based on the 

preliminary engineering, the quantities of the major work elements are defined. Unit prices for each major 

work element are developed and combined with the estimated quantities to determine the cost of each major 

category of work, such as transit stops, park-and-ride facilities, access ramps, transit platforms, roadway 

pavement, and so forth. The advantages of this approach are the ability to adjust costs with engineering 

refinements, and a higher level of confidence. 

The unit prices include contractor-supplied insurance. On many major projects, the owner supplies the 

insurance or assumes management risks in order to reduce costs. 

As noted, the costs for design and construction administration have been added to the hard construction 

costs. This category also includes system start-up costs, as these activities are interrelated with the 

engineering and construction work. The allowance included is eight percent, and it was applied to all capital 

cost categories except right-of-way acquisition, relocation, and vehicles. Generally, six percent is for 

engineering and design, and two percent is for construction administration. 

A contingency is included in the capital cost estimate to account for unforeseen items, quantity fluctuations 

and variances in unit costs as the project progresses. This percentage will be reduced as the project 

progresses, and reflects the degree of risk associated with the level of engineering data presently available. 

The civil and utility scope of construction work was reduced from the 25 percent contingency outlined in the 

M1S/DEIS to an amount consistent with the industry standard on the order of 15 percent given the 

development of the documentation during the preliminary engineering phase. However, the MIS/DEIS 

contingency of 25 percent was retained for the work associated with the EPT installation, as the level of 

information available for this area of work is considered more preliminary. The 25 percent MIS/DEIS 

contingency has been maintained for all land acquisition costs. A 10 percent contingency was applied to BRT 

vehicles. 

The cost of the applicable general excise tax mandated by the State of Hawaii is included as a percentage 

(4.166) of the total capital cost of all categories. 

2.3.2 Results 

Table 2.3-1 shows the capital cost estimates for the transit portion of the three alternatives, by project 

component in 2002 dollars. They span a range from about $404 million for the No-Build Alternative, to $1.0 

billion for the Refined LPA with embedded plate technology. The Refined LPA with hybrid-electric technology 

would be around $960 million. These cost estimates exaggerate the initial capital costs since they reflect the 

replacement of the entire bus, TheHandi-Van, and In-Town BRT vehicles over the 23-year analysis period of 

the FEM. Initial costs (first 16 years) in 2002 dollars would be $182 million for the No-Build Alternative, $266 

million for the TSM Alternative, and $633 million for the Refined LPA, exclusive of EPT costs. 

2.4 OPERATING AND MAINTENANCE COSTS 

This section presents estimates of annual operating and maintenance (O&M) costs for the transit (fixed-route 

bus) elements of the three alternatives. For the purpose of this chapter, the operating and maintenance costs 

of the highway projects that are included in all three alternatives are not included in these costs, other DTS 

and HDOT O&M costs are not reflected (e.g., costs of coning contrafiow lanes, maintaining traffic signals and 
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bus priority measures) and the costs of operating and maintaining TheHandi-Van fleet are also not included. 

O&M costs including TheHandi-Van are discussed in Chapter 6. The costs of operating the Luapele Drive 

reversible ramp and the addition to the existing zipper lanes are not included in the estimates. The costs of 

administering the Vanpool Hawaii program are assumed to equal the direct revenues and federal funding (i.e. 

break-even operation). The costs are for the forecast year 2025, assuming full development of each 

alternative, and are expressed in 2002 dollars. 

2.4.1 Cost Estimation Method()low, 

Costs are produced using an estimation methodology for bus supply characteristics, calibrated to Oahu 

Transit Services (OTS's) annual expenses for 2000, which is the most recent year for which very detailed 

itemizations of costs are available. Costs then are escalated to Year 2002 values using OTS's observed unit 

cost inflation during the two-year period, for the system as a whole. The inputs to the estimation are prepared 

by the travel demand forecasting models and consist of passenger loading assigned to the bus routes, as 

coded for the travel demand forecasting models, for the a.m. peak period, the p.m. peak period and the off-

peak period, as well as the estimated running time and distance for each bus route. The bus supply 

estimation methodology takes these inputs and estimates the frequency of bus service and number of 

vehicles — either standard buses, minibuses, articulated buses, or BRT vehicles — needed to accommodate 

the estimated demand during each of the three time periods. It further estimates the vehicle hours and miles 

that would be provided for the entire day. These daily estimates are then increased to an annual estimate 

and used to estimate annual bus operating costs. All steps in the process rely on data provided by OTS 

about its operating practices on a daily and annual basis. 

Annual operating and maintenance costs are estimated as a function of three variables: annual revenue 

vehicle miles, annual revenue vehicle hours, and peak vehicles. "Peak vehicles" represents the maximum 

number of vehicles required for providing peak period service, and provides the closest measure available for 

representing system size. Note that "peak vehicles" is not the same as "fleet size"; the latter additionally 

Includes spare vehicles. A unit cost has been estimated for each variable. In addition, an amount for fixed 

costs is added to reflect administrative or overhead type costs incurred in operating the transit system. Based 

on experience elsewhere, different unit costs are used for standard 40-foot buses (or 30-foot minibuses) and 

60-foot articulated buses. Annual costs are estimated using the following equation: 

Annual O&M Cost 	= $ 47.96 x Annual Revenue Vehicle Hours 

+ $ 0.91 x Annual Standard or Minibus Revenue Vehicle Miles 

+ $ 1.27 x Annual Articulated Revenue Vehicle Miles 

+ $ 51,699 x Standard or Minibus Peak Vehicles 

+ $ 61,399 x Articulated Peak Vehicles 

+ $88,159,596 in Fixed Costs. 

The variables above are estimated for each alternative's operating plan. 

In addition, O&M costs for embedded plate and hybrid-electric vehicles are estimated to be eight percent 

higher than articulated vehicles. This eight percent increase reflects the O&M cost differential that King 

County Metro Transit in Seattle has observed between normal articulated buses and the dual-power 

articulated buses that operate in the Downtown Seattle Transit Tunnel. These buses operate both on diesel 

power and electric power, with electric power picked up via trolley poles. The cost differential for these more-

complicated buses is being used as a guide for the additional O&M costs that might be associated with 

embedded plate or hybrid-electric vehicles. 
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2.4.2 Results 

Table 2.4-1 presents the annual O&M costs in 2002 dollars using the methodology described above. The 
Handi-Van operations are not included in these costs. 

TABLE 2.4-1 
ANNUAL OPERATING AND MAINTENANCE COST SUMMARY, 20251  

(MILLIONS OF 2002 DOLLARS) 

Alternative Bus O&M 
Cost 

In-Town BRT 
O&M Cost 

Total Project 
O&M Cost 

No-Build $120.7 — $120.7 
TSM $139.8 — $139.8 
Refined LPA $144.3 $7.0 $151.2 

Source: Parsons Brinckerhoff, June 2002. 
Note: 1) Excludes TheHandl-Van O&M cost. 

As indicated in Table 2.4-1, O&M costs for the No-Build Alternative in 2025 would be about $120.7 million (in 
2002 dollars). This compares to current 2002 operating costs for the existing bus system of an estimated 
$117.6 million, not including TheHandi-Van operations. This increase is due to the fact that population growth 
between now and 2025 will require expanded service into areas not already served by transit. Comparing the 
TSM Alternative to the No-Build Alternative, one can observe that the TSM alternative would increase O&M 
costs by about $19.1 million, to about $139.8 million. The TSM alternative attempts to accomplish as much 
as possible by expanding the bus system without making a major capital investment. The system expansion 
inevitably entails additional O&M costs. 

The O&M cost for the Refined LPA includes two components: the cost of bus service and the cost of the In-
Town BRT service. The In-Town BRT service includes $420,000 per year to maintain the electrical 
distribution infrastructure. The added cost of operating an extended a.m. zipper lane and the p.m. zipper lane 
on H-1 is assumed as a HDOT cost, not a PCTP cost. 

2.5 IMPLEMENTATION SCHEDULE 
•-■11 

This section presents the proposed implementation schedule for the alternatives. The proposed schedules 
for each alternative are shown in Figures 2.5-1 and 2.5-2. 

The No-Build Alternative schedule consists of an ongoing, regular program of bus acquisition from the present 
through 2025. These acquisitions would both retire older vehicles, and increase the fleet size. Vehicle types 
would include those for TheBus and the TheHandi-Van programs. The baseline transit network includes the 
reorientation of the bus route structure to a hub-and-spoke network. The transit centers that have already 
been committed to the hub-and-spoke network and have been included in the Oahu Transportation 
Improvement Program, FY 2002-2004, would remain as part of the No-Build and TSM Alternatives, and the 
Refined LPA. 

The No-Build Alternative also Includes a new transit center with parking in Kapolei and a new park-and-ride 
along North-South Road. 

The TSM Alternative also includes the No-Build Alternative elements and adds the following elements: 
• Expansion of a bus maintenance facility between 2014 and 2015; 
• Implementation of three bus priority measures, primarily between 2003 and 2005; and 
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Supplemental Draft Environmental Impact Statement 
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• Construction of the a.m. zipper lane extension and Moanalua Freeway/Middle Street ramp 
improvements between 2006 and 2008. 

The following factors were considered when developing the overall project schedule for the Refined LPA: 
• Cash flow analysis; 
• Geographically distributing project benefits at each phase of construction; 
• Minimizing construction-phase impacts in one area at one time by geographically distributing the work 

at each phase of construction; and 
• Synergies among different project elements. 

Based on these considerations, the BRT project elements will be implemented as a series of manageable, 
discrete projects. At each stage of project development, including the initial phases, the elements in place at 
that time would work with each other to improve transportation service. Benefits would start accruing 
immediately, and the level of benefit would increase as more components are added through time. 

The resulting schedule includes the following time frames for the major Refined LPA project elements and 
other related projects: 

• DTS Is currently transforming the bus network to a hub-and-spoke network. The transit centers that 
would be constructed for the hub-and-spoke network would remain as part of the Refined LPA. 
These transit centers are being implemented by DTS as separate projects from the Refined LPA and 
would be implemented from 2003 — 2005. These projects are designated in Table 2.5-2 as Hub-and-
Spoke Transit Centers. 

• Implementation of the In-Town BRT will begin with construction of the Iwilei-Waikiki Branch (without 
EPT) from 2003 through 2005, with concurrent implementation of the Kalihi Segment (2004 — 2006), 
Downtown — University segment (2005 — 2007) and Kakaako Mauka segment (2005 — 2006). 

• During the initial years of operation, the Downtown — University segment of the BRT would operate in 
semi-exclusive lanes curbside lanes on Kapiolani Boulevard before ultimately operating in exclusive 
lanes in the center of the street. Early year forecasts indicate that exclusive lanes will not be needed 
during the initial years. 

• Thirty hybrid-electric vehicles will be ordered for delivery in sync with completion of the fixed facilities 
so that operations can begin on the Iwilei-Waikiki branch in 2005 and in 2007 for the entire In-Town 
BRT. Additions to the existing Kalihi-Palama maintenance facility will also be made during this period 
for the storage and maintenance of BRT vehicles. 

• Implementation of the embedded plate system, if selected as the long-term propulsion technology, 
would begin with construction along the Iwilei-Waikiki segment in 2010. The complete conversion to 
EPT on all In-Town segments would occur in 2016. 

• Phasing of the Regional BRT will begin with the a.m. zipper lane extension in 2006. The p.m. zipper 
lane will be constructed between 2007 and 2009, with the extension of the zipper lane to 11-2 via the 
Waiawa Interchange occurring between 2008 and 2011. 

• Kapolei Transit Center between 2009 and 2011; and the North-South Road Park-and-Ride and 
access improvements between 2011 and 2012. 

• The Luapele Drive BRT ramp will be implemented between 2009 and 2012. 

2.6 SCREENING OF ALTERNATIVES 

The alternatives have evolved over the course of the Primary Corridor Transportation Project through an 
iterative process. A wide-range of options was progressively analyzed in increasing detail until it was 
winnowed down to the "best fir  alternatives described in Section 2.2. The evolution was based on conceptual 

O.1■•• 
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engineering and cost analysis as well as public and agency review and comment. This Section summarizes 
the results of the various iterative steps in the development and screening of the alternatives: 

• Section 2.6.1 describes the major alternatives that were eliminated early on. The initial alternatives, as 
presented in the project's Environmental Impact Statement Preparation Notice (EISPN) were No-Build, 
Enhanced Bus/TSM, BRT and LRT with three LRT sub-alternatives (LRT 1, 2 and 3). Comments were 
received in response to the EISPN, and responses to those comments that addressed alternatives are 
listed in Section 2.6.1. Also listed in this section are comments received in response to the EISPN for the 
Supplemental DEIS. 

• Section 2.6.2 discusses the alternative alignments for the In-Town BRT that were rejected. 

• Section 2.6.3 sets forth the criteria for selection of the transit technology for the In-Town BRT and 
describes the candidate technologies no longer under consideration. 

2.6.1 Alternatives Considered and Eliminated 

Two alternatives often studied by other communities considering major transportation investments were 
eliminated early on by the public for Honolulu's primary transportation corridor because they were deemed not 

• responsive to the purpose and need statements in Chapter 1 and the stated goal of the City Council from the 
outset of the study, which was to keep the project affordable. These alternatives were a fully grade-separated 
transit alternative, and an all-highway alternative to transit. The public input and analytical process that led to 
elimination of these alternatives is discussed. 

1) 	Fully Grade-Separated Transit Alternative 

Advantages of a fully grade-separated transit alternative are: 

• It would be completely buffered from the existing surface road network and its congestion, allowing 
transit vehicles to move quickly on a dedicated right-of-way, free from interference with any other 
transportation system; and 

• It would not create a significant impediment to the operation of the surface road system. 

A fully grade-separated transit system would offer the maximum performance possible with transit, and 
therefore provide transit patrons with the highest level of service. 

Grade separation of a transit system in the primary transportation corridor could be achieved with an elevated 
guideway, an underground subway, or some combination of the two. Fully grade-separated transit systems 
for Honolulu have been seriously considered twice in the past three decades. In both instances, extensive 
analysis produced a strong and credible case for grade-separated transit investments. Nonetheless, the 
proposals ultimately were not built due to lack of sufficient support by the public and/or elected officials. 

The concerns that led to the rejection of the most recently proposed elevated rapid transit system were 
primarily two: (1) its high cost and (2) its physical and visual impacts. 

Previous studies have shown that construction of a subway through Honolulu's urban core would be 
prohibitively expensive. The extreme disruption of existing underground utilities and constant dewatering 
made necessary by a high water table and poor soils would drive construction costs to unacceptable levels 
($3.6 billion in 2002 dollars for a 12.8-mile system along the presently proposed In-Town BRT alignment ). 
While an elevated guideway would be less costly than a subway, such a system would still be substantially 
more expensive and visually more obtrusive than an at-grade system. The elevated system proposed most 
recently was abandoned when elected policymakers would not approve a local funding mechanism that 
required an increase in taxes. A 12.8-mile elevated rapid transit system along the presently proposed In-
Town BRT alignment would cost on the order of $1.95 billion in 2002 dollars. By comparison, the In-Town 
BRT costs are estimated at approximately $240 million in 2002 dollars, assuming hybrid-electric technology 
and approximately $325 million assuming embedded plate technology. 
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Public input received in hundreds of Vision Team and Oahu Trans 2K meetings and workshops attended by thousands of Oahu residents revealed widespread agreement that while an elevated transit system might serve the goals of improving in-town mobility and strengthening connections between communities, such a system would not foster livable communities. The predominant sentiment among thousands of participants was that a grade-separated transit system would be unacceptably: (1) intrusive on the visual environment; (2) divisive of communities; and (3) too expensive. These shortcomings were judged by public participants to outweigh the recognized benefits of a grade-separated system, i.e., high speed and capacity, increased reliability and reduced negative impact on the surface road system. 

Honolulu's failure to complete the proposed elevated transit system a decade ago, and extensive public input into the current process, confirmed that a grade-separated system could not, because of its high costs, visual obtrusiveness, and community divisiveness, gain the level of local public and/or official acceptance necessary to sustain such an investment. All of the transit alternatives considered in the FEIS are therefore based on at-grade operation. 

2) 	Highway Alternative to Transit Considered and Rejected 

This section addresses the use of a highway solution to address the project's purposes and needs. The intent of the highway alternative is to provide people-carrying capacity comparable to the Regional and In-Town components of the transit system, and link the same origins and destinations. 
Highway Alternative to the Regional Transit System 

The construction and land acquisition costs to widen the H-1 freeway between Leeward Oahu and the PUC to serve commuter demands in single occupant vehicles rather than in BRT buses would be astronomical. The social and environmental impacts would also be intolerable. For comparison purposes therefore a greater shift to HOV usage was assumed for the all highway alternative to avoid these prohibitive costs and impacts. For the highway alternative, many of the features in the Refined LPA, including lane-use priority for multiple occupancy vehicles is assumed. An outbound, afternoon peak period contraflow zipper lane would be installed between Waiawa Interchange and Radford Drive and be available to vehicles with multiple occupants. The a.m. zipper lane would be extended to Middle Street, and the a.m. HOV/express lanes, and the p.m. HOV lanes currently in operation would be maintained. Ramp improvements at Waiawa Interchange would be provided. Park-and-rides would be constructed at Kapolei, North-South Road, and Aloha Stadium. Unlike the Regional BRT system, however, the proposed Luapele Drive bus priority ramp and the Middle Street Transit Center would not be provided. The cost of the highway only component from Kapolei to Middle Street in 2002 dollars would be approximately $150 million, in comparison to approximately $205 million for the Regional BRT system (exclusive of bus acquisitions and the cost of a new bus maintenance facility). 
Roadway Alternative to the In-Town Transit Spine 

To service commuter demands from the Ewa side of Oahu and travel demands from the Iwilei, Downtown and Kakaako communities equivalent to the In-Town BRT system, a highway alternative would require a two-lane viaduct on H-1 and North King Street would have to be widened to 6 lanes. 
(1) Middle Street to Kalihl, Iwilel, Downtown and Kakaako Improvements 
For the H-1 Viaduct, North King Street and other local roadway improvements listed below to provide comparable people-carrying capacity to the In-Town BRT system, the following would be require: • Construct a two-lane H-1 viaduct (one lane in each direction separated by a median barrier) beginning about 1,000 feet before the tunnel under North King Street to just past the Vineyard Boulevard exit. The viaduct would be aligned along the side slope makai of H-1 (see Figure 2.6-1). • Widen H-1 by one lane in each direction from the new viaduct to Punchbowl Street. • Widen North King Street to six lanes between Middle Street and Liliha Street. 
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• Improve the North King Street/Liliha Street/Dillingham Boulevard intersection by adding lanes. 
• Widen Liliha Street to six lanes from North King Street to H-1. 
• Extend Queen Street and Pohukaina Street to Pensacola Street and convert to a one-way couplet. 
• Reverse the one-way couplet direction of Pensacola Street and Piikoi Street. 

■■•••••• 

MM. These improvements from Middle Street to Downtown and Kakeako would cost a minimum of $950 million in 2002 dollars. 

(2) Improvements to Access Waikiki 

To service Waikiki at a level comparable to the BRT, the highway alternative would require an additional Koko Head-bound lane on H-1 between Ward Avenue and Punahou Street, a new interchange at McCully Street, a two-lane viaduct on McCully Street between H-1 and Waikiki, and various other interchange and highway improvements. The Pilkoi Street Koko Head-bound on-ramp would be closed, thereby reducing the traffic volume on the H-1 segment between Ward Avenue and McCully Street. The elements to enhance access to Waikiki via roadway improvements are as follows: 
• Widen H-1 Ewa-bound by one lane between the Ward Avenue on-ramp to the Punahou Street off-ramp. Close the Piikoi Street on-ramp. 

• Close the Lunalilo Street Ewa-bound on-ramp. Convert Magellan Avenue between Ward Avenue and Prospect Street to one-way operation. Construct Magellan Avenue braided on-ramp to connect just past the Pali Highway off-ramp. 

• Construct a new H-1 interchange at McCully Street. 
• Construct a new King Street Ewa-bound on-ramp (see discussion of Manoa interchange improvements that follow). 

These Improvements to access Waikiki would cost approximately $295 million in 2002 dollars. 
(3) improvements to Access UH-Manoe 

Manoa interchange and other highway improvements are proposed in the highway only alternative to service the UH-Manoa area. In the Ewa-bound direction, traffic conditions would be improved by closing the H-1 Lunalilo Street on-ramp, eliminating the weave problem that creates congestion and backs up traffic beyond the Manoa interchange. A replacement on-ramp would be provided at Magellan Street, just prior to the Punchbowl on-ramp. These improvements would have operational benefits in the University to Downtown Ewa-bound H-1 segment Proposed roadway access improvements to the UH-Manoa area Include: 
• Close the Bingham Street Koko Head-bound and Wilder Avenue Ewa-bound off-ramps (to be replaced by the new McCully Street interchange). 
• Construct Koko Head-bound collector-distributor (C-D) road starting just past the Bingham Street off-ramp. Redirect the University Avenue loop on- and off-ramps to connect to the C-D road. 
• Reconstruct the University Avenue loop on- and off-ramps to connect to the C-D road. 
• Construct new Lower Campus Road Koko Head-bound on-ramp and connect to new C-ID road. 
• Reconnect the new C-D road to H-1 just past the King Street off-ramp. 
• Braid Ewa-bound University Avenue off-ramp with new two-lane King Street on-ramp 
• Reconstruct University Avenue on-ramps to merge with H-1 just prior to the existing Wilder Avenue off-ramp (to be closed), 

These improvements to access UH-Manoa would cost approximately $190 million in 2002 dollars. 
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The cost of the highway component from Kapolei to UH-Manoa in 2002 dollars would be approximately $1.6 
billion, in comparison to approximately $445 million for the Regional and In-Town BRT system with hybrid-
electric technology and $525 million with embedded plate technology. It would therefore be significantly more 
expensive. Besides cost, there would be significant negative impacts to the environment as well as 
displacements if a highway alternative were to be substituted for the proposed BRT. 

Consistency with Proiect Purposes and Needs 

The project's purposes and needs are broader than just satisfying the suburban to Downtown commuter 
travel market. The purposes include fostering desired land use development patterns, enhancing the quality 
of in-town living and in-town mobility, and facilitating the development of livable communities throughout the 
island, but more importantly, in the PUC. 

Given the project purposes and needs, a new or enhanced set of roads and highways that only provided for 
travel demand between suburban areas and Downtown would not satisfy the need of in-town travelers. For a 
highway to satisfy the project purposes and needs, it would need to perform the functions of the Regional and 
In-Town BRT system contained in the Refined LPA. A network of roadway improvements that attempts to 
provide this capacity is described above. However, a highway alternative, unlike the In-Town BRT would not 
enhance in-town mobility and the quality of in-town living by providing a high capacity transit system across 
Honolulu's Urban Core. A highway alternative would not provide an alternative travel mode to the 
automobile. A highway alternative would be counter to, not supportive of the desired redevelopment pattern 
in the FM (livable communities). Additionally, the network of roadway improvements described above would 
adversely affect neighborhood cohesion. 

Conclusion 

Because a highway solution that encouraged suburban/Downtown commuter cars to enter Downtown would 
be inconsistent with the project purposes of enhancing in-town mobility, quality of life, and fostering desired 
land use development patterns, it has been rejected. As with grade-separated transit, highway investment 
alternatives in the primary transportation corridor have been well studied over the past three decades. The 
studies have consistently concluded that building only highways without a major investment in a transit 
system is not a viable approach to solve Oahu's travel needs. The reasons fall into three categories: (1) 
excessive cost; (2) traffic impacts; and (3) environmental and community impacts. Roadway construction on 
the scale to provide the capacity of the In-Town BRT system would adversely affect neighborhood cohesion, 
create substantial residential and business displacements, create visual intrusions, increase noise impacts, 
modify existing surface transportation patterns, and create major disruptions during construction. 

Development in the primary transportation corridor is very dense and there are few if any potential routes for 
new highways. Construction and land acquisition costs for highways sufficient to meet the demand of 
commuters between Leeward and Central Oahu and the PUC would be astronomical. Any widening of the H-
1 Freeway between Middle Street and University Avenue would also require rebuilding of overpasses and 
access ramps. Similarly, double-decking would be too expensive in both construction and environmental 
costs. The network of roadway improvements described above would cost approximately $1.6 billion or more 
and would be substantially more costly than $445 to $525 million (excluding bus acquisition and maintenance 
facility costs) for the comparable BRT components that they would "replace". 

Even if it were practical to construct sufficient new highway infrastructure to meet commuter demand, it would 
be virtually impossible to expand the capacity of downtown surface streets to efficiently absorb the increased 
traffic. Based on the projected growth in travel, the City and State would need to construct 13 freeway lane 
miles and eight principal arterial lane miles annually just to keep congestion at the present level. This is the 
equivalent of building a new H-3 Freeway every 5 years. 

There is insufficient public support for an all highway alternative. The Oahu Trans 2K outreach meetings 
revealed a clear community consensus that an important goal of any transportation program in the primary 
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transportation corridor must be to foster livable communities. This consensus included general agreement 
that extensive widening and/or double-decking of roads through existing neighborhoods is not an acceptable 
alternative to increasing people-carrying capacity with a higher level of transit. Elimination of these options, in 
effect, eliminates any highway only alternative, because any such alternative would require one or all of them. I 

3) 	Comments on the Alternatives from Responses to the MIS/DEIS EISPN and SDEIS EISPN 

The initial No-Build, Enhanced Bus/TSM, BRT and LRT Alternatives were described in the project's original 
EISPN. Some of the comments received in response to the EISPN pertained to alternatives. Comments on 
the alternatives from the agency and public scoping meetings duplicated comments received in response to 
the EISPN. Table 2.6-1 lists the alternatives suggested for consideration by the public and government 
agencies commenting on the EISPN, and how those suggestions have been addressed in project planning. 
Comments were also received in response to the EISPN for the Supplemental DEIS. Table 2.6-1 also lists 
the alternatives suggested for consideration in comments to the SDEIS EISPN. 

2.6.2 Alignment Screening for the In-Town BRT 

Numerous alignment options were considered between the termini at Middle Street, UH-Manoa and Waikiki. 
These options were generated and screened by the project technical staff through an intensive process that 
included extensive community outreach, and meetings with stakeholders. Options were located in existing 
street rights-of-way, but varied in terms of which streets would be used for the In-Town BRT. During the 
screening process, alignment options were contrasted with each other based on their ability to meet project 
purposes and needs (Chapter 1), ridership potential, and available right-of-way. Alignment options were then 
further refined through additional public input and more detailed technical studies. (Note: The currently 
proposed alignment for the In-Town BRT is described in Section 2.2.3.) 

TABLE 2.6-1 
EISPN COMMENTS RELATING TO ALTERNATIVES 

Comment Commenter Response 
Address Highway 
Alternatives 

FHWA 1) The Refined LPA is a combined highway and transit 
alternative. 2) A highway only alternative is not sufficient to 
satisfy project purposes and needs, as addressed elsewhere 
in Section 2.6.1. A highway only alternative is inconsistent 
with the public's vision for the island's transportation system, 
as documented through the Oahu Trans 2K process. 3) 
Highway improvements are included in the OMPO regional 
transportation plan (TOP 2025). 

Ensure multi-modal 
Alternatives — more 
than just cars and 
buses 

FHWA, DBEDT- 
Office of Planning 

The TSM Alternative and Refined LPA are multi-modal 
alternatives. 

Identifying stand-alone 
components of 
Alternatives 

SOOT The components of the alternatives are described in Chapter 
2. 

Use of 
chartered/subsidized 
vehicles at peak hours 

SDOT; Douglas 
MeIler 

TOM measures such as those proposed are incorporated in 
all alternatives. For example, all of the alternatives include a 
vanpool component (use of subsidized vehicles at peak 
hours) and subscription buses (such as LOTMA). 

• 

■•••••• 
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TABLE 2.6-1 (CONTINUED) 
EISPN COMMENTS RELATING TO ALTERNATIVES 

Comment Commenter Response 
Ferry Alternative DBEDT-Office of 

Planning 
A ferry system does not represent a comprehensive 
alternative that satisfies all of the project's purposes and 
needs. While a ferry system may become an important 
element of the total transportation system, a ferry system 
alone could not serve existing or future travel demand in the 
primary transportation corridor. 

TDM Alternatives — 
regulate parking fees, 
etc.; road pricing 

DBEDT-Office of 
Planning; Douglas 
MeIler, Bruce 
Plasch 

TOM measures are included in the alternatives, but are not 
expected to fully address projected increases in travel 
demand in the primary transportation corridor. 

Incentive and 
education programs on 
alternative 
transportation (e.g. 
various forms of HOV); 
disincentives on 
single-occupant 
private automobile 
transportation 

Hawaii Bicycling 
League; Life of the 
Land 

1) DTS and SDOT will continue to promote multi-modal 
transportation (e.g., SOOT will continue to promote the zipper 
lane and the vanpool program, and DTS will continue to 
promote its limited stop transit services, City Expressl and 
Country Expressl). 2) By using existing street capacity as a 
dedicated transitway, the Refined LPA will create Incentives 
for the increased use of multiple-occupant vehicles along the 
alignment of the In-Town BRT. 

Alternative with 
emphasis on 
servicing/improving 
access to Leeward 
areas, rather than 
getting to and from 
PUG 

Leeward Oahu 
Transportation 
Management 
Association 
(LOTMA) 

1) All of the alternatives include provisions for enhancing 
mobility within the Ewa area through increasing roadway 
connectivity and capacity, and enhanced transit service. All 
of the alternatives increase transit accessibility within, and to 
Kapolei/Ewa through the use of a "hub-and-spoke" bus 
network configuration. 2) All of the alternatives support the 
development of Kapolei as both a residential and 
employment center. 3) All of the alternatives would improve 
transit service along the Waianae coast. 4) Travel demand 
forecasting indicates that there will still be substantial travel 
between the PUG and other parts of the island, and within the 
PUC. 

Segments of 
previously-indicated 
roadways for priority 
treatments do not 
appear to be included 
(e.g., Kamehameha 
Highway from 
Wahiawa to Radford 
Drive) 

LOTMA 

. 

These measures are included in the No-Build, TSM, and 
Refined LPA Alternatives. 

Alternative without 
Sand Island 

LOTMA; Douglas 
MeIler 

The DEIS and SDEIS are both without the SISP. The SISP 
has become part of OMPO's TOP 2025 Plan. 

Use double-decker 
buses 

Hawaii Bicycling 
League 

For reasons of operational efficiency and handicap 
accessibility, using longer articulated buses is a better way of 
increasing passenger capacity per vehicle than adding a 
second level of seating. 
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TABLE 2.6-1 (CONTINUED) 
EISPN COMMENTS RELATING TO ALTERNATIVES 

Comment Commenter Response 
Why is an extension to 
Kahala not included? 

Outdoor Circle; Life 
of the Land 

The analysis of future travel demand and existing 
infrastructure capacity indicates that the major shortfall in 
transportation capacity extends from the PUC to the Ewa 
area. 

Alternative focusing on 
safety measures to 
increase pedestrian, 
bicycle, disabled 
access. Such an 
alternative would 
increase demand for 
transit and other 
alternative 
transportation modes. 

Life of the Land The TSM and Refined LPA Alternatives are multimodal 
alternatives that increase pedestrian, bicycle and disabled 
access to transit and other alternative modes. 

. 

Do not create alternate 
freeway routes out of 
local streets 

Hawaii Bicycling 
League 

The highway only alternative was considered and rejected as 
discussed elsewhere in Section 2.6.1. 

Enhanced Bus 
Alternative that 
increases both bus 
and auto efficiency 

Life of the Land The TSM and Refined LPA Alternatives enhance bus and 
auto efficiency to varying degrees. 

Enhanced Bus 
Alternative that 
increases only bus 
efficiency, making 
buses more attractive 
than cars 

Life of the Land The TSM and Refined LPA Alternatives enhance bus and 
auto efficiency to varying degrees. The Refined LPA does 
more to Increase bus and auto efficiency than the TSM 
Alternative. In the TSM Alternative, at some intersections, 
conditions for automobiles would be better than for transit 
vehicles. 

Commuter-based 
Dedicated Bicycle 
Lane Alternative 

Life of the Land Both SOOT and DTS have developed master plans to 
enhance the network of bicycle facilities and increase 
bicycling as a serious transportation mode for some travel 
markets. Improvement of bicycle facilities is included in all of 
the alternatives. 

Alternative eliminating 
some bus stops for 
more efficiency 

Douglas Mailer Both the City Express! and Country Expressi services are 
limited-stop bus services, and more limited stop services will 
be provided under the TSM and Refined LPA Alternatives. 

Alternative promoting 
carpooling, and use of 
other unused 
equipment and 
capacity 

Bruce Plasch The TSM and Refined LPA Alternatives include incentives for 
HOV vehicles (carpooling), and other measures to enhance 
the operational efficiency of the existing transportation 
network including private sector transit services (using 
unused equipment and capacity). 

Two separate, linked 
Express Bus systems: 
one to Honolulu and 
one to Kapolei, with 
circulator buses 

Life of the Land These features are included in the TSM and Refined LPA 
Alternatives. 
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TABLE 2.6-1 (CONTINUED) 
EISPN COMMENTS RELATING TO ALTERNATIVES 

Comment Commenter Response 
Expansion of plans to 
elevated rail (1992 
plan) 

Life of the Land A fully grade-separated transit system was considered but 
rejected, as discussed elsewhere in Section 2.6.1. 

Employer Trip 
Reduction (ETR) plans 

Life of the Land These and other TDM measures are included in all of the 
alternatives. 

Including express 
buses from outside 
PUC in a plan for PUC 
is beyond scope 

Life of the Land The PUC is so important in terms of islandwide trip 
generation and trip attraction that transportation planning for 
the PUC cannot be limited to only the PUC. Connections 
between the PUC and other parts of the island must also be 
considered. 

Use of electric vehicles Life of the Land The Refined LPA includes the use of electric powered 
vehicles. 

Consider a grade- 
separated light rail 
alternative, 

Wendell Lum A fully grade-separated transit system was considered and 
rejected since it was determined that the public was not in 
favor of an elevated transit system because of its high cost 
and its physical and visual impacts. This is discussed in 
Section 2.6.1 of the FEIS. 

Do not operate the 
BRT on Richards 
Street. 

Harbor Square 
Residents 

The BRT alignment has been revised to travel on Ala kea and 
Bishop Streets and will not travel on Richards Street between 
S. King Street and Nimitz Highway. 

Include the proposed 
Farrington Highway 
transit corridor/BRT 
spur. 

Gary H. Okino, 
Councilmember 

A number of possible transit improvements are being 
considered for Waipahu. One of these would give priority to 
buses on Farrington Highway. Once a decision is reached on 
the type of improvement needed a separate environmental 
assessment will be undertaken. 

Route the Kakaako- 
Mauka Branch 
continuing makai on 
South St. to Auahi St. 
turning left on Auahi 
and traveling straight 
on Auahi all the way to 
the Queen Street stub 
off Ala Moana. 

Kakaako 
Improvement 
Association 

The proposed Kakaako Makai Branch would provide 
convenient access to the "critical mass" area of Ala Moana 
Boulevard. The branch would operate along Halo Street, one 
block makai of Ala Moana Boulevard. Transit stops would be 
located at Coral Street and Ahui Street providing easy access 
to the businesses along Ala Moana Boulevard. 

The Kakaako-UH 
Manoa branch should 
use Pensacola instead 
of Ward between S. 
King and Kapiolani. 

Kakaako 
Improvement 
Association 

One of the proposed refinements to the Refined LPA is to 
realign a portion of the Kakaako-UH Manoa branch as 
suggested. The branch would continue along South King 
Street to Pensacola Street to Kapiolani. 

Source: Parsons Brinckerhoff, June 2002. 
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1) 	In-Town BRT Alignment Options 

The following discussion summarizes the major alignment options considered but rejected from further consideration. Figure 2.6-2 shows the location of these alignment options. 
1. North King Street: Greater business disruptions, greater traffic impacts, and fewer land use development opportunities in comparison to Dillingham Boulevard. 
2. South Beretania Street: Too far mauka to serve the heart of Downtown, less land use development potential in comparison to Kapiolani Boulevard, narrow at Koko Head end. 
3. King Street, Koko Head of Pensacola Street: Extensive impact to on-street parking in an area with many small business frontages requiring auto access. Less growth shaping opportunity. 
4. Richards Street: The Kakaako Mauka and Makai alignments were shifted from Richards Street to Alakea and Bishop Streets in response to local residents' concerns that the alignment on Richards Street would have impacts on traffic, driveway access, pedestrian safety, and residential ambience. 
5. Punchbowl Street: Punchbowl Street was analyzed as an alternative alignment to the Alakea and Bishop Streets couplet. it was rejected due to the traffic impacts it would produce at the S. King/Punchbowl Streets intersection, and its failure to serve the Aloha Tower area. 
6. Nimitz Highway Koko Head of junction with Sand Island Access Road: Nimitz Highway is more of a regional highway facility than Dillingham Boulevard with higher speed, more through traffic, more control of access, etc. An alignment on Dillingham Boulevard would much better serve Kalihi residents, businesses and institutions. There is more opportunity to attract ridership on Dillingham Boulevard than on Nimitz Highway because of the types of land uses. 
7. Ward Avenue: The In-Town BRT UH-Manoa Branch alignment was shifted from Ward Avenue to Pensacola Street between S. King Street and Kapiolani Boulevard based upon input from the Downtown/Kakaako and Mid-Town/University Working Groups. The Pensacola Street alignment would better serve McKinley High School and Kaiser Honolulu Clinic, and result in lessened traffic impacts than on the already congested Ward Avenue. 
8. Auahi Street: Shifting the Kakaako Mauka Branch alignment from Pohukaina Street to Auahi Street was analyzed as an alternative to adding the Kakaako Makai Branch. This was rejected since it did not serve either Kakaako Mauka or Kakaako Makai very well, with excessive walking distances to many travel generators. 
9. Ala Wei Boulevard: With right-side loading, all passengers would be required to cross Ala Wai Boulevard going to-and-from the transit stop. Also, it is removed from the densest areas of trip generation in Waikiki, which are towards Kalakaua and Kuhio Avenues. Because of this an extra 3 to 6 minutes (walking or on a bus) would be added to 83 percent of the BRT passenger trips when traveling Ewa bound. 
10. Channel Street: Until HCDA and SDOT, Harbors Division decide on access improvements to serve the proposed cruise ship terminal at Pier 2, the BRT will use Forrest Avenue. Channel Street is a possible alternative routing in the future. 

2) 	In-Town BRT Terminus of UH -Manoa Branch 

Two options for the terminus of the In-Town BRT UH-Manoa Branch were considered in addition to the proposed terminus at Sinclair Circle, as follows: 
• Lower Campus: There is no available right-of-way for a transit stop or turnaround due to the narrowness of Varsity Place. The proposed terminus at Sinclair Circle serves the main campus better. Therefore this option was dropped. 
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• Varney Circle: This option would bring the In-Town BRT onto campus. Distances from the transit stop to I 
most destinations at UH-Manoa would be decreased in comparison to the Sinclair Circle terminus, 
however, penetrating the campus with a transitway is inconsistent with master plans for UH-Manoa. Also, 
there would be a significant added cost for virtually no ridership gain. Therefore this option was dropped. 

3) 	Waikiki Alternative Alignments Considered 

Because many comments on the SDE1S were related to alternative alignments considered in Waikiki, this 
summary has been added in the FES. 

Five alternative alignments were considered in Waikiki: (a) Kalakaua/Ala Wai Loop, (b) Kalakaua/Kuhio Loop 
(the LPA), (c) Kuhio/Ala Wal Loop, (d) Two-Way BRT on Kuhio, and (e) Kapiolani/Kalakaua/Ena Road. 

a. The Kalakaua/Ala Wai Loop was eliminated because it would force 80% of the BRT users to walk an 
extra 650 to 800 feet or ride around a loop (when going Ewa bound), which would add an additional 
three minutes to their trip; it also would not serve the greatest amount of ridership. All the Ala Wai 
Boulevard origins and destinations are on one side of the street only; therefore, all BRT users would 
have to cross Ala Wai Boulevard to get to and from the Ala Wai Boulevard BRT stops. 

b. The Kalakaua/Kuhio Loop (the LPA), would serve just as many residents as the Kalakaua/Ala Wai 
Loop (6,200), but is much closer to the jobs in Waikiki (14,300 on Kalakaua, 10,500 on Kuhio 
compared to 1,500 on Ala Wai). This alignment is closer to the places local residents from outside 
Waikiki want to go in Waikiki as represented by the location of hotel rooms, restaurants and shopping 
(12,200 hotel rooms on Kalakaua, 4,200 on Kuhio compared to 800 on Ala Wai Boulevard). This 
alignment will still permit sidewalks to be widened on Kuhio Avenue and maintain automobile access 
plus passenger and freight loading/unloading for hotels and businesses on Kalakaua and Kuhio 
Avenues. This alternative was selected as part of the LPA. 

c. The two-way Kuhio Alignment would have all the BRT stops on one street, which would be less 
confusing for infrequent users. It would however displace passenger and freight loading zones on 
Kuhio Avenue and/or restrict them to late night/early morning hours. The Kuhio Avenue level of 
service would result in twice the delay compared to the Kalakaua/Kuhio Loop. The bicycle route 
would be substandard (i.e. shared lanes less than 14 feet) and it would preclude sidewalk widening 
on Kuhio Avenue. 

d. The Kuhio/Ala Wai Loop would be closer to Waikiki residents (4,500 housing units on Ala Wai 
compared to 1,700 housing units on Kalakaua). This alignment would also result in less vehicle and 
pedestrian interference on Ala Wai Boulevard than on Kalakaua Avenue. However, this alignment 
would be inconvenient for Waikiki employees (14,300 jobs along Kalakaua compared to 1,500 jobs 
along Ala Wai). This alignment would also be inconvenient for local residents from outside Waikiki 
who want to visit the hotels, restaurants and shops in Waikiki (12,200 hotel rooms on Kalakaua 
compared to 800 along Ala Wai). This alignment would also require that all BRT users cross Ala Wai 
Boulevard to get to and from the Ala Wai Boulevard BRT stops. 

e. The alignment entering Waikiki via Kapiolani/Kalakaua/Ena Road versus Ala Moana/Kalia would 
consolidate a portion of the UH and Waikiki BRT branches. It was rejected because it would require a 
grade separation at the Kapiolani/Kalakaua/Atkinson intersections, require widening the Kalakaua 
Avenue bridge, and would not serve major generators on Ala Moana Boulevard near Hobron Lane. 
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2.6.3 Evaluation of Technologies for the in-Town Transit Segment 

A large number of comments were made on technology. This section addresses those comments. 

The purpose of this Section is to explain the basis for rejecting technologies not presently under consideration 
for the In-Town segment of the transit spine. Section 2.2.3 discusses the technology selection criteria. In 
summary, they are: 
• Right-of-Way (ROW): Selected technologies must not require a new dedicated ROW or grade 

separation because urban Honolulu has insufficient space for a new dedicated ROW, and a grade-
separated system was previously proposed but did not obtain the required City Council support due 
to the need for a tax increase. Suitable technologies must be able to operate at-grade on existing 
streets and highways. While vehicles may operate in exclusive lanes, the technology must permit at-
grade cross traffic and pedestrian crossings. 

• Line Capacity: Selected technologies must have the capacity to move more than 3,000 passengers 
per hour per direction because travel demand forecasting indicates that this is the approximate line 
haul requirement in 2025. 

• Emissions and Noise: Air pollution emissions from selected technologies must be substantially lower 
than the 2004 EPA regulations provided in Table 2.2-9. Once adopted, the EPA's 2004 regulations 
will apply to all transit vehicles, including those powered by diesel engines. Noise emissions must not 
exceed those of a conventional light rail vehicle or trolley bus with electric propulsion. 

• Service Proven: Selected technologies must either show sufficient maturity, or the technology must 
be in an advanced stage of development. If the technology is not yet "proven in revenue service", the 
risk associated with implementing a developmental technology must be carefully weighed. 

• Affordability: Selected technologies must have system costs per unit length not exceeding that of an 
at-grade light-rail line of $60 million per mile. 

• Safety: Selected technologies must meet local and national life/safety requirements. 
• Accessibility: Selected technologies must comply with Americans with Disabilities Act (ADA) 

requirements. 
• Visual Impact: Selected technologies must not require an overhead guideway or overhead contact 

system (overhead wires, or catenaries) for wayside propulsion that disrupts mauka-makai views. 
• Flexibility: Selected technologies must have the capability to be re-routed around blockages, and not 

preempt parades and other activities along the alignment. 
• Sense of Permanence: Selected technologies must represent a substantial government commitment 

to a specific alignment in order to evoke the desired land use response from land developers. 

1) 	Overview of Technologies 

These criteria were applied to the following conventional and emerging technologies, which are described in 
more detail in Product 1-6 Technical Paper Assessing the Capabilities of Selected Transit Technologies  (July 
1999), Product 1-9 In-Town BRT: Choosing the Final Technology  (April 2000), and Product 4-3 Quarterly 
Report Summarizing Current Development Status and Operating Data for Candidate BRT Techno!oaies, 
(June 2001). 
• Rail Rapid Transit; 
• Commuter Rail; 
• Light Rail Transit (LRT); 
• Monorail; 
• Automated Guideway Transit (AGT), including Automated People Movers; 
• MAGLEV (magnetically levitated vehicles); 
• Light-Duty Bus; 
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• Standard Bus; 
• Conventional Trolley Bus (with overhead wires—"catenary"); • Tram-on-Tires (large multi-articulated bus-type vehicle, some with catenaries); • Articulated Diesel-Powered Bus; 
• Articulated Hybrid-Powered Electric Bus; and 
• Articulated Electric Bus Powered from Embedded Power Plates 

Based on the screening criteria, the following technologies were eliminated as candidates for the In-Town transit segment 
• Light-Duty Bus: does not provide adequate capacity for the line haul requirement of the In-Town segment. 
• Tram-on-Tires operated in driverless mode: not considered safe for operation at-grade in mixed traffic, hence requires dedicated ROW. 
• Conventional Trolley Bus: requires overhead catenary wires with negative visual impact. • Rail Rapid Transit too expensive, and requires grade separation and exclusive ROW. • Commuter Rail: too expensive, and requires exclusive ROW. • Light Rail Transit A detailed comparison of LRT technology with modem electric bus technology is provided later in this Section. While this technology was included in the initial alternatives, it was later rejected because of the relatively high costs associated with track work and utility relocation. LRT performance could be achieved with electric bus technology at a substantially reduced cost. • AGT: requires grade separation and/or exclusive ROW. 

• Monorail: requires grade separation and/or exclusive ROW. • MAGLEV: too expensive, technology not sufficiently mature, and requires grade separation and exclusive ROW. 
• Standard and/or Articulated Low-Floor Diesel-Powered Buses: would not meet project emission and noise goals for the In-Town transit system. 

Propulsion systems using Compressed Natural Gas (CNG) were also eliminated due to the unavailability of and lack of infrastructure for natural gas on Oahu. 

The technologies currently under consideration are: (1) rubber-tired, (2) low floor, (3) driver operated, (4) located at-grade, typically in a street lane, (5) able to be crossed by pedestrians and other traffic, (6) single articulated, (7) capable of operating under their own power for at least short distances to avoid disruptions in the transit lanes, and (8) electrically powered. 

The requirement for electric power is driven by concerns about air and noise emissions. Electric power would be provided either from a touchable power strip embedded in the street (embedded plate technology), or on-board hybrid electric propulsion in which a diesel engine powers an alternator which produces electricity. The electricity is stored in a battery, and the power is distributed by cable to electric "hub motors", located on each wheel. In this manner, it is possible to eliminate the drive train, facilitating a low floor vehicle configuration. 

The resulting candidate technology options for the In-Town BRT vehicle are: • Articulated low-floor hybrid-powered electric bus; and 
• Articulated low-floor electric bus powered by an embedded plate power collection system. 

•••■ 111 
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1 Since both of these are emerging technologies the impact analyses in the FEIS are designed to permit either 
option to be selected at a later date. The degree to which each technology would produce different impacts is 
discussed in the FEIS where there would be a difference. 

Fuel cell technologies are also a possible technology for the In-Town System, but fuel cell buses will not be 
commercially available soon enough for application during the early stages of the Primary Corridor 
Transportation Project. 

2) 	Detailed Comparison of Light Rail and Electric Bus Technologies 

At the time the EISPN for the MIS/DEIS was issued, both LRT and SRI were under consideration for the 
Urban Core. Subsequent to the issuance of the EISPN, and the scoping process, technical analysis led to a 
decision to drop the LRT option. Analysis showed that BRT technology could provide the service 
characteristics required in the Urban Core at a much lower cost than LRT. Moreover, considering the specific 
conditions and goals of this project, BRT was determined to be superior to LRT in critical ways — so much so 
that further study of LRT was deemed to be unjustified. The following discussion amplifies the comparison 
between LRT and BRT technologies. 

Similarities 

a) Performance: Speed, Capacity and Noise 

Both LRT and BRT technologies would have similar performance characteristics, especially when applied to 
the central, highly urbanized section of the Urban Core. At in-town speeds, both would have similar 
acceleration rates; and nominal emergency braking rates would also be similar. 

While LRT technology could be configured to provide far greater peak line capacity through the use of multi-
vehicle trains, ridership estimates for the corridor indicate that both LRT and BRT technologies would meet 
the capacity needs for the foreseeable future. 

From the perspective of noise and vibration impacts, especially at the proposed operating speed in the range 
of 35 mph or less, no significant differences would exist between the two technologies. Speeds in the range 
of 35 to 40 mph represent a "break point," above which steel wheels on steel rails would be somewhat quieter 
than comparable electric-powered rubber-tired vehicles, and below which slower speeds would slightly favor 
rubber tires over steel wheels. 

The noise differences are not large, however, and vehicles of both technologies would run more quietly than 
diesel buses. In sharp curves, rubber tires have an advantage because wheel squeal could occur with 
steel-wheeled vehicles. 

131 Sense of "Permanence" 

The major transit investment should not only be compatible with, but also reinforce, the City's growth shaping 
goals. To achieve this, the transit system should be seen as a permanent, form-giving component of the 
mobility system that serves the Urban Core. 

For the transit system to achieve a sense of permanence, it should have formal transit stops, be fixed in a 
permanent alignment, and be designed to be compatible with the varied communities through which it passes. 
If designed properly, a transit system that would use either steel-wheeled or electric-powered rubber-tired 
vehicles could achieve this objective. 
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c) Alignment Flexibility 

Both technologies would have the ability to traverse relatively sharp curves and steep grades. BRT vehicles could make tighter turns than LRT vehicles, however based upon the proposed alignment in the Urban Core, no apparent constraints exist which would strongly favor one technology over the other. 

d) Exclusive Street-Level Alignment 

The most important performance features both technologies could achieve would be higher average speeds, higher frequency service, greater ultimate capacity, and far more reliable service than buses or streetcars in mixed traffic. This would be accomplished by providing, as much as possible, an exclusive lane, or where this I is not possible semi-exclusive lane, for the transit vehicles in both directions of travel. 

el Power Source 

Both the LRT and BRT technologies recommended for the In-Town system would be powered by electric motors. LRT technologies require wayside power delivery systems. While the traditional form of wayside power supply for an LRT system is overhead wires, the recommended wayside power distribution system would be a relatively new in-street buried electric power distribution and collection technology referred to as uembedded platen. Embedded plate technology (EPT) could also be used for the BRT vehicles. Hybrid diesel/electric buses, which are also under consideration, do not require a wayside power delivery system, since the power is generated on-board. 

f) Achieving Positive Separation From Traffic 

Both vehicle technologies could operate in mixed traffic or could be configured to operate in exclusive and semi-exclusive lanes so that automobiles, trucks, bikes and buses only cross the lanes at traffic signal-controlled intersections. 

If mixed traffic were to be allowed with through and turning automobiles in the transit lane, the operation would become very slow and unpredictable — analogous to a streetcar or conventional bus. The travel time, ridership, and urban design advantages would be reduced. Therefore, to the maximum extent possible, both technologies should be separated from adjacent lanes by positive delineation, consisting of raised markers and colored pavement. 

Level Boarding 

Both technologies would use either partial or 100 percent low-floor vehicle designs, which speeds ingress and egress for all passengers, and facilitates accessibility for physically disabled individuals. With floor heights of approximately 13 inches, these vehicles would allow the system to use stations with relatively low, unobtrusive platforms, and still provide level passenger loading without steps. 

Differences 

In ways just described, both LRT and BRT technologies could meet the requirements for the In-Town system, and could do so attractively and efficiently. Important differences, however, exist which are described next. 

a) Station Interface and Accessibility 

An advantage at stations would exist if vehicles operating in the exclusive section of the system were guided. 

••••■, 
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Through positive guidance, it is possible to control the interface between a LRT vehicle and the station 
platform such that the platform-to-vehicle floor gap (both horizontal and vertical) would be within the limits 
specified by the Americans with Disabilities Act (ADA) for wheelchair accessibility. 

For LRT vehicles, level boarding would be achieved from the guidance provided by steel rails embedded in 
the street and vehicle suspension characteristics designed to meet the gap requirements. 

Conceptually, a similar capability could be obtained for BRT vehicles using a guided technology. 

With non-guided vehicles, it is possible to have the vehicle operator steer the bus to a berthing position and 
equip the vehicle with a relatively simple on-board ramp which would deploy to bridge the remaining gap. 
This is successfully done on a number of existing transit systems. 

b) Operating Laborirrainino of Vehicle Operators 

Higher-capacity vehicles and the ability to form trains would give LRT systems a potential operating labor 
advantage over BRT systems because one vehicle operator could be responsible for far more passengers. 

Travel demand forecasts for this project, however, showed that entraining LRT vehicles would not be 
necessary, even during peak periods. 

c) Operatino Flexibility 

A major advantage of the BRT technologies under consideration Is their ability to leave the designated BRT 
lanes to go around blockages In the lane (e.g., underground utility work, accidents, etc.) and to be re-routed 
during parades or other special events. The steel-wheeled LRT vehicles do not have this operational 
flexibility. 

d) Ridership Difference 

Because the standard LRT vehicles can carry 30 to 40 percent more passengers per vehicle than articulated 
electric buses, even when operating as single units, fewer vehicles are needed to serve the same level of 
ridership. 

While positive from an operating cost standpoint, it results in less frequent service being needed with LRT vs. 
BRT systems. The service frequency difference resulted in approximately 20 percent fewer riders projected 
to use the LRT than the BRT system. 

e) Capital Costs 

The most significant cost differentiators are the trackwork for the LRT system, and the transit vehicles. 

Embedded trackwork for an LRT system is estimated to add substantial cost compared to a BRT system 
which does not require tracks (in the range of $9-13 million more per mile). Over approximately 12.8 miles, 
the cost differential would be $115-166 million. 

Vehicle cost differences while not straightforward to estimate could be as much as $2 million per vehicle. 
Electric buses are much less expensive than LRT vehicles. Even considering that fewer LRT vehicles would 
be required than electric buses (due to the per vehicle capacity differential) there would still be a substantial 
total cost savings in rolling stock with electric buses. 
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Potential BRT vehicles generally require replacement at the standard replacement interval for buses of 12 to 
15 years. In contrast, LRT vehicles would require replacement at the standard LRT interval of 25 to 30 years. 
The longer useful life of the LRT vehicles would over time help to offset the greater initial cost for LRT 
vehicles. 

The total BRT system construction cost savings assuming the embedded plate technology would be on the 
order of 35 percent, compared to a comparable LRT system. The differences are due to trackwork, life cycle 
vehicle costs and other fixed facility savings. The cost difference would be even greater if the comparison 
was between LRT and a BRT system using hybrid diesel/electric vehicles rather than EPT. 

Evaluation of BRT and LRT Technologies 

In the following comparison of LRT versus BRT, the physical alignment and station locations were assumed 
to be the same for both technologies. The only differences between them would be the technology used and 
the associated operating and performance characteristics (i.e. vehicle capacities, frequency of service, etc.). 

al Criterion One: Improve Mobility 

Ridership would be lower on the LRT than on the BRT system because of the difference in the frequency of 
service. Because of the larger size of standard LRT vehicles, the headways on an LRT system would be 
longer to serve the same number of passengers. Because of the less frequent service on an LRT system, 
some passengers would find an LRT system less attractive than a BRT system with shorter headways. 
Therefore, ridership projections for the BRT option were forecast to be almost 20 percent greater than on the 
LRT alternative because of the more frequent service. 

b) Criterion Two: Growth-Shaping  

Both LRT and BRT systems in a transitway with similar transit stops would impart a sense of "permanence" to 
help catalyze transit-oriented development along the alignment. The perception of 'permanence" (a 
permanent government commitment to a particular alignment) is likely to be greater with an LRT system 
because of the increased level of fixed investment in the alignment (e.g., investment in trackwork). Therefore, 
the land use investments may be somewhat greater from an LRT system than a BRT system. 

c) Criterion Three: Quality of Life and Livability 

Quality of life was evaluated from the perspective of the amount of noise and air pollution, which would be 
experienced by people along the In-Town transit alignment. Livability was assessed from the standpoint of 
visual orientation, streetscape, and scale; in other words, a sense of place. 

Noise Levels 

The passby noise of an LRT vehicle operating at 30 mph at a distance of 50 feet is 78 dBA in comparison to a 
BRT vehicle, which has a passby level of 75 dBA. This is a difference of 3 dBA, which is a "perceptible" to 
"noticeable° change in noise level. Therefore, the passby noise from an electric bus would be somewhat 
quieter than the passby noise from an LRT vehicle. Wheel squeal noise for LRT due to steel wheels running 
on steel rails in areas with tight turning radii could generate noise. Vibration impacts could also occur with the 
LRT technology, although these impacts would be mitigated. Electric bus technology would have lower noise 
levels than LRT technology due to the use of rubber tires. Vibration impacts would also be less. 
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Air Quality 

LRT vehicles and electric buses powered by embedded plate technology would emit no air pollutants at street 
level. Hybrid diesel/electric buses would emit minimal levels of air pollutants because the diesel generator 
would be operating at peak efficiency from an environmental perspective. 

d) Criterion Four Capital and Operating Costs 

Capital costs for the In-Town BRT system would be 35 percent less than with an LRT system on the same 
alignment. This cost difference even reflects the need to replace BRT vehicles on a 12-15 year replacement 
cycle while LRT vehicles have a 30-year useful life. The added cost for the LRT option reflects the high costs 
of trackwork, yards and shops. Vehicle costs would actually be somewhat less for the LRT option when the 
less frequent replacement cycle and smaller fleet requirements are taken into account. 

Annual systemwide transit operating and maintenance costs were also estimated for each alternative for the 
forecast year 2025. Operating and maintenance costs would be roughly the same for the LRT and BRT 
options, even though the LRT would require specially trained and dedicated mechanics and operators. 

el Criterion Five: Cost-Effectiveness Analysis 

Cost-effectiveness analysis compares the ridership gains with the costs for each alternative. This analysis 
has become an important part of the federal procedures for analyzing major transit projects. A projects 
cost-effectiveness index (CEI) is determined by a formula that measures the project's net cost per new 
passenger that would be attracted to a build alternative relative to the TSM Alternative. Therefore, when two 
project alternatives are compared in terms of their CEls, the one with the lower index represents the more 
cost-effective of the two. 

The CEI for the BRT option is very competitive compared to other national projects competing for funding. 
The cost per new rider gained with the LRT would be 2.8 times as costly as with the BRT. As a result, the 
CEI for the LRT option would be substantially less competitive in competing for FTA New Starts funds than 
the BRT Alternative. 

Summary of Evaluation Findings 

The BRT option would be more advantageous than LRT in meeting the islandwide and in-town mobility needs 
while supporting all of the livability goals. It has the highest ridership. The cost-effectiveness of the BRT 
option would be competitive with projects currently recommended for funding by FTA. The LRT option would 
be less competitive. Advanced bus technologies (embedded plate and hybrid diesel/electric) offer the quality 
of life benefits (e.g., reduced or no air and noise emission levels) previously associated only with LRT 
technology. The BRT also offers operating flexibility around blockages and special events that is not possible 
with LRT. The BRT system provides the features needed for Honolulu at substantially lower cost than an LRT 
system. Therefore, the LRT option was eliminated because most of the performance of an LRT system could 
be achieved at a substantial cost savings with low-floor, electric-powered, articulated bus technology. 
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CHAPTER 3 AFFECTED ENVIRONMENT 

3.0 CHAPTER OVERVIEW AND ORGANIZATION 

This Chapter describes the existing social and natural environmental conditions in the primary transportation 
corridor. It is a requirement of the State Environmental Impact Statement (EIS) Law that current conditions in 
the area potentially affected by a project be described in order to benchmark them. Only after the existing 
conditions are understood may an assessment be made of the impacts that the No-Build, Transportation 
System Management (TSM) and Refined Locally Preferred Alternatives could create. Chapter 4 discusses 
the impacts of these alternatives on the transportation system; Chapter 5 discusses the impacts of these 
alternatives on other aspects of the environment. 

The existing conditions information has been revised to reflect the most current data available since the Major 
investment Study/Draft EIS (MIS/DEIS) and Supplemental Draft EIS (SDEIS) were published and circulated 
for public and agency review and comment. It should be noted that although the 2000 Census data gathering 
has been completed not all of the information was available at the time this Final EIS was compiled. 

Because of the size and diversity of the primary transportation corridor, this section focuses on parameters 
that: 
• are most pertinent to consider for a transportation project; 
• were identified for particular attention through the scoping process, comments received on the 

MIS/DEIS and SDEIS, and other public involvement activities; 
• represent particularly sensitive resources; 
• would be affected differently by the alternatives (and therefore would reconfirm selecting the Refined 

BRT Alternative as the Refined Locally Preferred Alternative (Refined LPA) 
• are required by law to be assessed. 

Disciplines addressed in this Chapter include: 

• Land Use and Economic Activity 
• Transportation 
• Neighborhoods 
• Visual and Aesthetic Conditions 
• Air Quality 
• Noise and Vibration 
• Ecosystems 
• Water Resources 
• Hazardous Materials 
• Historic and Archaeological Resources 
• Parklands 
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3.1 LAND USE AND ECONOMIC ACTIVITY 

3.1.1 Regional SummarV 

Oahu is 44 miles long and 30 miles wide, containing almost 380,000 acres of land surrounded by a coastline of 112 miles. Because much of the land is mountainous, only about 54 percent of the total area is potentially developable (see Figure 3.1-1). The island is the most populous in the Hawaiian Archipelago, and comprises the City and County of Honolulu. Based on State land use classifications, 26 percent of Oahu is classified as Urban, 34 percent is classified as Agriculture, and the remaining 40 percent is classified as Conservation. 

3.1.2 General Study Area 

The primary transportation corridor is by far the most urban region on Oahu and in the State, supporting over 57 percent of the island's population and over 80 percent of all employment. The City and County of Honolulu divides Oahu Into eight planning areas, each with specific land use objectives and development requirements as discussed below. Figure 3.1-2 illustrates the planning areas. 

1) Primary Urban Center (PUC) Planning Area 

The PUC extends from Pearl City at the Ewa end to Waialae-Kahala at the Koko Head end, and is bounded on the north by the Koolau Mountain Range and on the south by the coastline (see Figure 3.1-2). The 2000 Annual Report on the Status of Land Use on Oahu (May 2001)  states that approximately 16 percent of the 65,000 acres within the PVC is designated for residential use; four percent is designated for commercial/industrial use; 12 percent is designated for public facilities, including parks; 53 percent is designated for preservation; and 13 percent is used by the military. 

The PVC is by far the most populated planning area. In 2000, its resident population was 426 1000, or close to 49 percent of the island total. Throughout the 1980s and 90s, population in other parts of the island increased at a faster rate than in the PUC. This is due to a substantial increase of relatively affordable housing in the Ewa and Central Oahu planning areas during this period, shifting population growth from the PUC to these outlying regions. 

The housing stock of this area is diverse, varying from single-family dwellings to high-rise apartment buildings. The density of units in the PUC is higher than in any of the other planning areas. 

2) Ewa and Central Oahu Planning Areas 

The southern portion of the Central Oahu planning area is within the primary transportation corridor, including Waipahu Town and the surrounding Kunia, Waikele and Waipio communities. The Central Oahu planning area contains the wide fertile plateau between the Waianae and Koolau Ranges previously in extensive agricultural use. 

Much of the Ewa planning area is within the primary transportation corridor. Much of this planning area is a low elevation plain that extends from sea level at the coastline to an elevation of only about 100 feet three to five miles inland. Like Central Oahu, the Ewa region was once one of Oahu's prime sugarcane cultivation areas, but is now experiencing urban growth as the State, and City and County of Honolulu support development of the region as the "secondary urban center" of Oahu. Diversified agricultural activities, as well as park construction have also begun on certain abandoned cane fields. 
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3.1.3 Corridor Land Uses 

1) PUC Planning Area 

The PUC features the most diverse land uses on the island (see Figures 3.1-3A through 3.1-3C). Developable areas in the valleys and on the Koolau ridges support primarily single-family residential uses, such as the neighborhoods of Manoa, Pacific Heights, Nuuanu, Kalihi Valley, Halawa Heights, Newtown, Pearl City Uplands, and Pacific Palisades. Multi-family residential areas are predominantly in Waikiki, McCully-Moiliiii, Kaheka, Makiki- Punchbowl, upper Downtown, Kalihi-Palama, Salt Lake, and Pear!ridge. 

Industrial uses are mainly located in Kakaako, lwilei, Kalihi-Kalihi Kai, Sand Island, Mapunapuna, the Airport area, Pearl Harbor, and Halawa and Waiawa Valleys. 

The PUC remains the center of government, business, economic, and cultural activities in the State. The PUC contains most of the major employment centers on the island, such as the Honolulu International Airport, and Sand Island and Mapunapuna industrial districts; Downtown Honolulu including the adjacent Capitol District; and Waikiki. In 2000, the PUC contained about 380,000 jobs, or 78 percent of the total civilian employment on the island. 

The PUG also contains a substantial military presence, mostly in the western portion. Pearl Harbor Naval Complex, Hickam Air Force Base, Tripler Army Medical Center, and Fort Shatter are the main military installations. Combined employment at these installations is 22,944 (State Databook, 2001). 

Office, retail, service, and government centers are located primarily between Kalihi-Palama and Kaimuki, an area constituting the urban core of Honolulu ("Urban Core"). The Urban Core is extremely diverse in terms of land uses: low to high-density residential; small to large-scale commercial and industrial establishments; and recreational facilities ranging from small neighborhood parks to large regional parks, such as Ala Moana and Kapiolani Parks. This area contains Chinatown, the island's central business district (Downtown Honolulu), the State Capitol, City Hall (Honolulu Hale), and the State's largest visitor accommodation and activities center, Waikiki. A sizable commercial area is located on the western side of the PUG, between Aiea and Pearl City. 

2) Central Oahu Planning Area 

Central Oahu planning area land uses include prime agricultural lands, military installations, and major residential communities. Over the last two decades, the land use focus of Central Oahu has been residential development, although there is a small high technology park near Mililani. Most of the new housing has been developed in the master planned communities of Milliani, Waipio, Waikele and Kunia. 

Waipio, Waikele and Kunia are relatively new suburban communities of single-family residences and low-density townhouses. All three contain large commercial shopping centers: Waipio Shopping Center, Royal Kunia Shopping Center, Costco and Waikele CenterNVaikele Premium Outlets. The latter three draw shoppers from other parts of the island and tourists. 

Waipahu is one of Central Oahu's oldest communities, generally bounded by Waiawa Interchange to the east, Pearl Harbor West Loch to the south, the H-1 Freeway to the north and Fort Weaver Road to the west. While originally a set of plantation villages built around the Waipahu Sugar Mill and segregated by ethnicity, since the end of the Second World War, Waipahu has transformed into suburban and commercial land uses. Today, the northern part of Waipahu is predominantly single-family residential, and the southern portion along Farrington Highway is mixed-use commercial, light industrial and low- to medium-density apartments. The commercial uses consist of strip malls and car dealerships along the highway. 
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Mililani has a population of approximately 90,000 residents as well as a regional shopping center and several 
community shopping centers. it is immediately outside the primary transportation corridor. However, most of the workers who live there are commuters who use the corridor on a daily basis. 

3) 	Ewa Planning Area 

Ewa has experienced rapid residential growth within new master planned developments. The oldest 
community in the region is Ewa Villages, which was built in the 1890s and consisted of eight villages housing immigrant plantation workers, segregated by national origin. Ewa Villages is currently undergoing 
redevelopment to provide newer housing and commercial uses. Ewa Beach, Honokai Hale, and Makakilo were developed from the 1950s through the 1970s, and all are still expanding. Newer communities include 
West Loch, Ewa Gentry, Ocean Pointe, and the Villages of Kapolei. Newer communities consist mostly of single-family residences or low-density townhouses. 

The City of Kapolei, located in the western portion of the Ewa Planning Area, is being developed as the 
"second city" of Oahu. Existing land uses include a community shopping center, a 16-screen movie theater 
complex, a 73-acre regional park, an office complex, a bank office building, and a State office building. A State Public Library, a City and County Civic Center, and a police station were recently opened. Other 
employment areas in Ewa include Kalaeloa (formerly Barbers Point Naval Air Station), Campbell Industrial 
Park, Kapolei Business Park and Ko Olina resort. Campbell Industrial Park, located just west of the primary transportation corridor, contains approximately 300 businesses on 1,367 acres, including the State's two petroleum refineries, large warehouses and distribution facilities. Ko °Tina, also west of the corridor, is a 
1,000-acre resort that includes a premier hotel, townhouses, four sandy lagoons, a golf course and 
clubhouse, and a marina. Additional housing is under construction or being planned, and substantial further growth for Ko Olina is planned. 

Agriculture in the Ewa planning area continues despite urban encroachment. Since the end of sugarcane cultivation in the early-1990s, small-scale leased farms cultivating diversified agricultural crops have begun to operate in old sugarcane fields between Waipahu and the Villages of Kapolei. 

3.1.4 Proposed Development Prolects 

The City of Kapolel, the area from Pearl City to Aloha Stadium, and the area from Middle Street to Kapahulu and Waialae Avenues (the "Urban Core") contain many development projects in the planning or construction phases. Table 3.1-1 shows proposed development projects in the primary transportation corridor. As they are implemented, these projects will influence adjacent land uses. 

3.1.5 Plans and Policies  

1) 	State Plans, Policies and Controls 

Land Use Plans and Controls  

Hawaii State Plan 

The Hawaii State Plan  (June 1991) consists of comprehensive goals, objectives, policies and priorities in all areas of government functions. These functions include the protection of the physical environment, the provision of public facilities, and the promotion and assistance of socio-cultural advancement. 
Slate Lend Use Commission 

Chapter 205, Hawaii Revised Statutes (HRS), involving the State Land Use Commission (SLUC), regulates land use by establishing four categories: Urban, Agriculture, Conservation, and Rural. The intent of the land 
classification is to accommodate growth while retaining important natural resources. Each district has specific 
land use objectives and development constraints. 
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Ewa 
• Kalaeloa/Barbers Point Harbor expansion (ongoing) 
• Kapolei Business Park (ongoing) 
• City of Kapolei expansion (office buildings, civic center, commercial, etc.) (ongoing) 
• Redevelopment of Barbers Point Naval Air Station (general aviation airport, regional park, etc.) 
• Build out of the Villages of Kapolei (ongoing) 
• East Kapolei 
• Ocean Pointe (formerly Ewa Marina) (ongoing) 
• Build-out of Ewa Gentry (ongoing) 
• Build-out of Ewa Villages (ongoing) 

Central Oahu 

• Redevelopment of Waipahu Sugar Mill site (ongoing) 
• Build-out of Royal Kunia (ongoing) 
• Build-out of Waikele (ongoing) 
• Waiawa by Gentry 

Pearl Harbor 
• Manana redevelopment, including Pearl City Junction (ongoing) 
• Retail expansion of Pearl Highlands Center 
• Ford Island redevelopment 
• Aiea Sugar Mill site redevelopment 
• Kamehameha Drive-In Theater site reuse 
• Redevelopment makai of Kamehameha Highway between Waimalu and Kalauao Streams 

Honolulu (Urban Core) 
• Various high-rise housing projects in Waikiki 
• King Kalakaua Plaza, Phase ll (commercial, Waikiki) 
• Various senior housing projects in McCully/Moiliili 
• Entertainment complex at Ala Moana Center 
• Victoria Ward shopping, entertainment, and housing (ongoing) 
• Various high-rise housing projects in Kakaako 
• Kakaako Makai redevelopment 
• Various housing projects in the Punchbowl area 
• Bank of Hawaii office tower 
• Aloha Tower complex expansion 

•-•-••• 

TABLE 3.1-1 
PROPOSED DEVELOPMENT PROJECTS WITHIN THE PRIMARY TRANSPORTATION CORRIDOR 

Source: City and County of Honolulu Department of Planning and Permitting, 2000. 

Most of the lands within the primary transportation corridor are Urban. However, part of the Ewa planning 
area within the corridor has an Agriculture designation. On Oahu, the City and County of Honolulu 
administers land uses within Urban districts, with the following exceptions: 
• State lands, such as lands controlled by the State of Hawaii Department of Transportation (HDOT) 

(e.g., portions of Honolulu Harbor, Honolulu International Airport and State roadway facilities) or the 
Hawaii Department of Land and Natural Resources (HDLNR) (e.g., submerged lands and state parks); 

• Areas controlled by the military; 
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• The Kakaako Community Development District, which is administered by the Hawaii Community 
Development Authority (HCDA), a State authority; and 

• The Aloha Tower area controlled by the Aloha Tower Development Corporation (ATDC), a State entity. 

Coastal Zone Management 

The objectives and policies of the Hawaii Coastal Zone Management (CZM) Program are intended to protect 
and manage Hawaii's valuable coastal areas and resources. Pursuant to 15 CFR 930.32, federally permitted, 
licensed or assisted activities undertaken in or affecting Hawaii's coastal zone must be consistent with the 
objectives and policies of the CZM program. The primary transportation corridor is in the CZM area. 

Kakaako Community Development District Plans 

Kakaako, the area east of Downtown Honolulu bounded by South Street to the west (Ewa), Kapiolani 
Boulevard to the north (mauka), Piikoi Street to the east (Koko Head) and the coastline to the south (makai), 
is a special development district under the management of the Hawaii Community Development Authority 
(HCDA), a State agency established for long-range community planning and development. HCDA has 
developed major redevelopment plans for this district, which are in various stages of implementation. These 
redevelopment plans are intended to make Kakaako a major activity node for residential, industrial, office, 
maritime and other land uses. The Kakaako Community Development District Plan,  adopted in 1982, serves 
as the basis for guiding public and private development activities in Kakaako. 

For planning purposes, the district has been divided into Mauka and Makai areas, demarcated by Ala Moana 
Boulevard. 

The Makai Area Plan,  originally prepared and adopted in 1983, was revised in 1998. The basic land use 
premise of the plan is that substantial portions of the 221-acre Makai Area should be set aside for public 
enjoyment and access to the waterfront. According to the plan, the overall vision is °to create an active area 
through a variety of new developments, including an expansive waterfront park, maritime uses along the 
harbor, restaurants, seafood markets and entertainment along Kewalo Basin, a children's museum and a 
theater for performing arts, a world-class aquarium, and commercial development of the interior areas'? (Makai 
Area Plan,  August 1998). Plans for the area also include a new UH medical school and a private biomedical 
research facility. 

HCDA's development strategy incorporates commercial activities, parks, restoration of the former Ala Moana 
Pump Station for a restaurant and Hawaiian music venue, and the inclusion of other public facilities in 
Kakaako Makai. As part of this strategy, current projects include infrastructure improvements to Ilalo Street 
and relocation of the City corporation yards out of Kakaako. 

The Mauka Area Plan  addresses 300 acres north of Ala Moana Boulevard, and was revised in 1997. The 
overall goal of the Mauka Area Plan  echoes that of the Kakaako Community Development District Plan,  which 
is to guide private and public development in the revitalization of Kakaako. Recent improvements to 
Kamakee Street from Kapiolani Boulevard to Queen Street improved circulation in the Mauka Area. Higher 
density development, including additional medium-to-high density residential uses, are envisioned for the 
Mauka Area. 

Aloha Tower Development Plan 

The State's Aloha Tower Development Corporation (ATDC) is responsible for the redevelopment of 22 acres 
of pier area fronting Downtown Honolulu. The ATDC developed a four-phased master plan in the late 1980s 
for Piers 5 to 14. The proposed plan includes maritime facilities, restaurants, retail shops, offices, a hotel, and 
residential condominiums. Thus far, only the first phase, redevelopment of Piers 8 to 10 1  has been 
completed. Phase One consists mainly of the Aloha Tower Marketplace development, which includes 
restaurants and retail stores. ATDC is updating the current master plan for Piers 5/6, 10/11 and 12— 14, and 
is expected to lay the groundwork for additional development opportunities. 
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Honolulu Waterfront Master Plan 

The Honolulu Waterfront planning area encompasses approximately 1,550 acres adjoining Honolulu Harbor. The 1989 Honolulu Waterfront Master Plan Final Report (HWMP)  (1989), prepared for the Office of State Planning (now the Office of Planning in the State Department of Business, Economic Development and Tourism), included a variety of mixed-use developments in the harbor vicinity, and a Sand Island Parkway, including a tunnel between Sand Island and Kakaako. The Oahu Commercial Harbors 2020 Master Plan has updated portions of this Plan. 

State Transportation Plans  

Oahu Commercial Harbors 2020 Master Plan 

The HDOT Harbors Division prepared the Oahu Commercial Harbors 2020 Master Plan  (OCHMP) (May 1997), a long-range plan for all of the commercial harbors on the island: Honolulu Harbor, Kalaeloa Barbers Point Harbor, and Kewalo Basin. The OCHMP updated separate 2010 plans prepared for Honolulu and Kalaeloa Barbers Point Harbors. The OCHMP addressed issues and needs relating to the maritime industry exclusively (e.g., cargo and passenger movements and fishing), unlike the HWMP, which addressed additional waterfront issues, such as commercial development and landside recreation. 

Major port facility improvements recommended for Honolulu Harbor include a new container terminal at the former Kapalama Military Reservation, improving Kalihi Channel to establish a second harbor entrance, a cruise ship terminal at Pier 2, expansion of the Young Brothers interisland terminal at Piers 39 and 40, a rati-on, roll-off (RORO) automobile terminal at Piers 31 to 33, an excursion vessel passenger terminal at Piers 26 and 27, and berths at Piers 19 and 20 for cruise ships. Recommended roadway improvements include a perimeter roadway around Honolulu Harbor, and a roadway tunnel under Kalihi Channel (in association with deep-draft improvements to Kalihi Channel) to replace the Sand Island Bridge. 
Statewide Cruise Facilities Study (Needs Assessment) 

This HOOT (Harbors Division) study assessed existing and projected levels of passenger cruise ship activity In Hawaii, In part to help the State determine cruise ship infrastructure and facility requirements for each county. Recommendations included construction of a cruise ship terminal at Pier 2 in Honolulu Harbor, and development of interim cruise ship facilities at Piers 19 and 20. Physical improvements on the neighbor Islands were also recommended. 

Honolulu International Airport Master Plan — 2010 

The Honolulu International Airport Master Plan — 2010,  (State of Hawaii, Department of Transportation, Airports Division, August 1994) largely focuses on facility development within the boundaries of the airport.. While there is some discussion of roadway improvements, including roads in the vicinity of the airport, such improvements are limited to street level changes, and will not directly impact the grade-separated H-1 traffic. 
Bike Plan Hawaii 

Bike Plan Hawaii (April 1994) recommended improvements to the State's bikeway systems. This Plan serves as guidance to the HDOT and county transportation agencies when roadways are built or modified. The Honolulu Bicycle Master Plan  (April 1999), prepared by the City and County of Honolulu, recently supplemented this plan (the County plan is discussed more fully below). Figures 3.1-4A through 3.1-4C show existing and future bikeways, according to Bike Plan Hawaii  and the Honolulu Bicycle Master Plan. 
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Recreational Plans  

State Comprehensive Outdoor Recreation Plan (SCORP) 

First prepared in 1966. the SCORP is updated every five years by the State Parks Division of HDLNR. The 
December 1996 statewide plan provides the planning assumptions and technical basis for developing and 
operating recreational facilities. This document Identifies existing federal and state outdoor recreational 
facilities, and an assessment of future demand for recreation resources and programs. Surveys and 
interviews conducted in conjunction with this plan in 1996 indicated that there is increasing demand for 
additional and safe bicycling and pedestrian corridors statewide. While demand for ocean recreational 
facilities will continue, future development of marinas and recreational harbors will most likely have to be 
carried out by private developers (p. 4-13, SCORP 1996). 

Educational Institution Plans 

UH Manoa Master Plan 

The Long Range Development Plan, University of Hawaii, Master Plan 1994 Update  (Prepared by Group 70 
International for University of Hawaii — Community Colleges Physical Facilities Planning and Construction 
Office, April 1994) is a facility plan for the University of Hawaii's Manoa campus. The Master Plan is reviewed 
and approved by the UH Board of Regents, and serves as a basis for infrastructure improvements and capital 
program funding requests. The 1994 Update of the UH Manoa Campus long range development plan 
proposes to enhance the "sense of place" on the campus by locating both pedestrian and vehicular gateways 
at key access points to campus. The UH plans to construct a pedestrian gateway at the intersection of 
Campus Road and University Avenue, and a landscaped mall continuing to a "town center' at Varney Circle. 

Leeward Community College and West Oahu Campus Master Plan 

The purpose of the Leeward Community College Long Range Development Plan, Final Environmental  
Assessment  (LRDP) (Prepared by Group 70 International, for University of Hawaii — Community Colleges 
Physical Facilities Planning and Construction Office, March 1999) is to develop a plan for the physical site 
and facilities uses within the West Oahu campus and improve the transportation linkage to the surrounding 
community, among other goals. Most plans specified in the LRDP are aimed at improving on-site facilities. 
There is some discussion of ways to improve the access to and from the campus that is currently limited to 
Waiawa Road and Ala Ike Road on the makai side of H-1, near the Farrington Highway interchange. 

UH West Oahu 

A University of Hawaii (UH) West Oahu campus is planned for the Ewa region. A site on the mauka side of 
the H-1 Freeway in the vicinity of the future North-South Road Interchange was previously considered, but 
this plan was abandoned. Following extensive discussions with the community, UH officials are likely to move 
ahead on a 500-acre site on the Ewa plain located between Kapolei Golf Course and the future North-South 
Road. 

UH Health and Wellness Center 

The UH Health and Wellness Center will be a new campus for the U.H. John A. Bums School of Medicine 
(JABSOM) in Kakaako Makai. It will be located between Halo Street and the Kakaako Waterfront Park. The 
first phase of the project includes construction of two buildings that will house the JABSOM, biomedical 
research facilities and the Cancer Research Center of Hawaii. Phase ll of the project includes a parking 
structure and a future research center. 

2) 	Military Installation Planning 

Pearl Harbo 

The Department of the Navy prepared the Pearl Harbor Naval Complex Master Plan  (October 1991), a 
comprehensive planning document, to guide the development of the Pearl Harbor Naval Station and 
surrounding auxiliary facilities. Also noteworthy is the development of a master plan for Ford Island, known 
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as the Ford Island Concept Plan (1998). This master plan envisions approximately $600 million of investment 
in residential, tourist, military and other land uses on Ford Island through public/private partnerships. 

Ford Island Development 

The U.S. Department of the Navy (Navy) is embarking on a program to sell or lease certain land holdings, and 
to improve the infrastructure, reconstruct facilities and locate or relocate Navy functional elements, family 
housing and supporting activities on Ford Island. Although this program involves properties other than Ford 
Island, which is located within Pearl Harbor and is accessed via the recently completed Admiral Clarey Bridge 
off of Kamehameha Highway, it is nevertheless named the "Ford Island Development Program" because it 
implements specific authorizing legislation (10 USC 2814). The other affected properties are at Halawa 
Landing, Iroquois Point/Puuloa Housing, Welkele Branch Naval Magazine, and the former Barbers Point 
Naval Air Station. On Ford Island, the Navy is planning to provide up to 420 new family housing units, up to 
190 thousand square feet of administrative space, bachelor enlisted quarters for up to a thousand personnel, 
a consolidated training complex, and infrastructure to support the development. Up to 75 acres on Ford 
Island are allowed to be developed by the private sector. 

Fort Shatter Complex 

The U.S. Army's Fort Shatter is another military facility within the study corridor and the Fort Shatter 
•--I Installation Master Plan (1985) describes the planning framework for this facility. Currently, there are 4,080 

bachelor and family housing units within the Fort Shatter complex, which consists of Fort Shatter, Tripler Army 
1.01b 

	

	 Medical Center (TAMC) and Allamanu Military Reservation (AMR). Most military housing at Fort Shatter is 
located on the mauka side. There are no new units programmed between now and the year 2005. 

Armed Forces Recreation Center Fort DeRussv 
004 

I 	 A Master Plan, prepared by the University of Southern Mississippi (1988) for the U.S. Army and approved by 
the Secretary of the Army (1988), recommended improvements to Fort DeRussy placing greater emphasis on 
its recreational mission. An EIS for the Master Plan was prepared and received approval in 1991. The facility 
has subsequently been redeveloped to fulfill its primary mission of recreation and most Army reserve 
functions have been moved to Fort Shatter. The improvements included extensive landscaping of the Army 
post, construction of the second hotel tower, construction of a 1,300-stall hotel parking structure, and 
realignment and widening of Kalia Road. 

Hickam Air Force Base 

guides land use planning and future development of the base. New facilities are not planned near Nimitz 
Highway. 

Kalaeloa (former Barbers Point Naval Air Station) Reuse 

The naval air station was closed in 1999. A master plan designates various mixed uses to be developed over 
time. The redeveloped area would support about 3,390 jobs including the general aviation airport, the 
National Guard and lands for Hawaiian Home Lands use. 

Fort Armstrong 

Fort Armstrong is a former military facility located at Piers 1 and 2 in the Kakaako Makai area. This area was 
once the primary container cargo facility on Oahu. Now it is used for maritime break-bulk and limited 
container cargo operation, ship maintenance operation, and Foreign Trade Zone warehouse and offices. In 
the future, Pier 2 could be needed as an additional cruise boat terminal. 
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3) 	City and County of Honolulu Plans and Policies 

General Plan of the City and County of Honolulu  

The General Plari  (revised 1992) includes broad statements on the objectives and policies of the City and County of Honolulu with regard to overall physical and economic development of the island, as well as the health and safety of the island's residents. The General Plan  directs population growth and new residential development primarily to the PUC and Ewa, while limiting growth in other areas. 

Development and Sustainable Community Plans 

The City and County of Honolulu prepared a Development or Sustainable Community Plan for each of the eight planning areas. A general overview of the planning areas within the primary corridor can be found in Section 3.1.2. Past development plans consisted of detailed (by parcel) land use and public facilities maps. In 1992, the Revised Charter of the City and County of Honolulu  was amended to require development plans to "consist of conceptual schemes for implementing and accomplishing the development objectives and policies of the General Plan  and serve as a policy guide for more detailed zoning maps and regulations and public and private sector investment decisions." 

The PUC Development Plan (PUC DP)  is currently being revised. Until the revision is adopted, the previously approved PUC DP  remains in force. According to the PUC DP (Revised Ordinances of Honolulu,  1990, Chapter 24, Article 2), the PUC shall accommodate relatively intensive commercial, governmental, residential, and recreational functions while safeguarding and adding to the existing amenities of the City's urban environment. 

The Ewa Development Plan (Ewa DP)  (adopted in August 1997) was the first to be updated consistent with the 1992 Charter Amendments. The Ewa DP consists of vision statements, community design principles and guidelines; and conceptual mapping of open space networks, public facility networks, and urban land uses. The vision for Ewa is the development of a "Secondary Urban Center" on Oahu to provide opportunities for urban development and residential growth. The Ewa DP  projects over 38,000 housing units located primarily in master planned communities in the Ewa area by 2020. Substantial job growth is also estimated, with over 52,000 jobs in the Ewa DP Area by 2020. The City of Kapolei would have over 25,000 jobs in office, retail and government; Campbell Industrial Park and parcels adjacent to Kalaeloa Barbers Point Harbor would support more than 7,000 jobs; and the redeveloped Kalaeloa area would support approximately 3,390 jobs. Kapolei has already become the headquarters for some State agencies, which have relocated from Downtown, and a further shift in government jobs to Kapolei is expected. The City and County Civic Center and a new police station have opened in Kapolei. 

The Central Oahu Sustainable Community Plan (Central Oahu SCP)  has been completed, and has passed first reading at the City Council. It was referred to the Council's Planning Committee for further public discussion. Until the Central Oahu SCP is adopted by the City Council, the previous Central Oahu Development Plan remains in force. 

Under the Revised Charter  (1992), the Department of Planning and Permitting (DPP) administers zoning. The City and County of Honolulu Land Use Ordinance (LUO) is the local zoning code, and zoning is required to be in conformance with the Development Plans, which are policy guidelines. Zoning designations within the study area are shown in Figures 3.1-5A through 3.1-5F. 

The LUO includes Special Districts and zoning designations (see Figures 3.1-5A through 3.1-5F). The study area contains the Chinatown, Hawaii Capital, Punchbowl, Thomas Square, Waikiki and Diamond Head Special Districts, The Special District ordinance outlines specific objectives and design controls for each special district, such as guidelines for architectural controls, building heights, landscaping, and preservation of visual resources and historic structures. 
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Special Management Area  

The 1975 Shoreline Protection Act designated a shoreline Special Management Area (SMA), and Hawaii Revised Statutes (HRS) Chapter 205A outlines special controls, policies, and guidelines for development within the SMA. This Act gave the counties authority to issue permits for development proposed within the SMA. For the City and County of Honolulu, DPP is the agency that administers the SMA use permit program. 

The City Council acts on major SMA permits (those with capital costs over $125,000 within the SMA). The DPP director acts on minor SMA permits. Figures 3.1-6A through 3.1-6D show the SMAs within the study area. 

Honolulu Bicycle Master Plan 

The City and County has developed a bicycle facility master plan for the PUC. The Honolulu Bicycle Master Plan was completed in April 1999, and Includes the following concepts to improve bicycling in the PUC: • Bike-Friendly Route from Pearl City to Kahala: a bicycle-friendly route providing connections between Pearl City and Kahala (across urban Honolulu), tailored to the more experienced cyclist; • College Access Network: bikeway improvements on roadways leading and adjacent to colleges and universities; and 
• Lei of Parks: A system of bikeways linking regional and local parks from Aloha Tower to Diamond Head. 

Traffic Calming Program  

The City and County of Honolulu Departmont of Transportation Services (DTS) is leading a community-based program that identifies streets, usually in residential areas, that have problems with speeding and/or excessive cut-through traffic. After identification of appropriate areas, DTS is working with communities to implement traffic calming measures on these streets. Traffic calming is intended to modify driver behavior by redesigning the street so that vehicle speeds are reduced. Slower traffic has other benefits, such as improved safety for other motorists, pedestrians and bicyclists, and reduced traffic noise. In addition, with appropriate design, traffic calming measures can also enhance neighborhood identity. 
Hub-and-Spoke Bus Route Revision Program 

This program Involves converting the existing City and County bus routes from a predominately radial network to a hub-and-spoke configuration. Hub-and-spoke networks provide an integrated system of convenient and accessible circulator, local and express routes, organized around transit centers. The bus routes are the "spokes" and the transit centers are the "hubs" in the hub-and-spoke network. So far, 18 routes in Leeward Oahu have been converted to hub-and-spoke, and plans are underway in Central Oahu for conversion of the routes there in 2003. 

4) 	Oahu Metropolitan Planning Organization 

The Oahu Metropolitan Planning Organization (OMPO) is a joint State of Hawaii and City and County of Honolulu organization. It prepares the Oahu regional transportation plan (GRIP). The ORTP has many functions, including the identification of facilities and programs to meet increased travel demands on Oahu. The Transportation for Oahu Plan 2025 (TOP 2025), adopted in April 2001, updates the 2020 ORTP in response to the changing transportation needs of Oahu and extends the planning horizon to the year 2025. The In-Town and Regional SRI elements of the Refined Locally Preferred Alternative are included in the TOP 2025 Plan. 
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6) 	Private-Sector Plans 

Waikikian Development Plan 

The Hilton Hotels Corporation is planning to replace the former Waikikian Hotel, a parcel located along Ala 
Moana Boulevard between Hilton Hawaiian Village and the Renaissance llikai Hotel, with a new 350-foot 
hotel building containing up to 350 vacation ownership units, that includes parking, a restaurant, retail shops, 
a wedding chapel, and a swimming pool. The project also includes widening Dewey Lane, the road between 
the Waikikian Hotel site and the Ilikai, as well as appurtenant facilities and infrastructure. 

Waikiki Beach Walk 

Outrigger Enterprises, Inc. will be redeveloping its landholdings makai of Kalakaua Avenue, in Waikiki, along 
Lewers Street, Kalia Road, Beach Walk and Saratoga Road. The project, spanning two phases, will upgrade 
five existing hotels, demolish six older hotels, and provide a new entertainment retail complex, a new hotel, 
and enhanced public areas. 

3.1.6 Population and Employment Trends 

The State Department of Business, Economic Development, and Tourism (DBEDT) develops population and 
employment forecasts for the entire island; the City and County's Department of Planning and Permitting then 
steps down the islandwide "control total" to subareas of the island. 

	

1) 	Population Trends and Projections 

Table 3.1-2 contains 2025 population projections from OMPO's latest Transportation for Oahu Plan 2025, and 
summarized distribution of the island totals by subareas as of 2000. The plan was developed based on 
socioeconomic and land use forecasts provided by the City and County of Honolulu Department of Planning & 
Permitting for the year 2025, which were based on State DBEDT projections. These more recent forecasts 
have been used to update travel demand analysis in the FEIS. 

TABLE 3.1-2 
PROJECTED OAHU POPULATION SUMMARY 

2000 
Forecast 

2025 Change From 2000 
PUC DP 

Waikiki 21,900 24,120 2,220 
Other PUG 404,413 470,311 65,898 

Ewa 68,092 114,205 46,113 
Other 378,510 421,171 42,661 
Total 872,915 1,029,807 156,892 

Source: OMPO, April 2001, based on C&C of Honolulu Department of Planning and 
Permitting forecasts. 

The State and City have a development policy that encourages growth in the PUC and Kapolei, in part to 
minimize suburban sprawl and the associated costs of extending public infrastructure and services into 
presently undeveloped areas. The goal of preserving open space ('keep the country country"), given the 
limited land area of Oahu, is not only a governmental policy, it is a widespread public sentiment frequently 
repeated during the public outreach activities that have been conducted during project planning. 
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Therefore, consistent with the goal of concentrating new growth in the PUC and Kapolei/Ewa, the majority of the population growth between now and 2025 is forecasted to occur in the primary transportation corridor. As shown in Table 3.1-2, the fastest growing area will be Ewa. Approximately 114,000 people are projected to be living in the Ewa area in 2025, a growth of up to 67 percent in 25 years. The PUC also will experience significant growth, increasing by 66,000 people. The Central Oahu population is projected to increase from 148,380 in 2000 to 172, 977 in 2025, a gain of 17 percent (OMPO, April 2001). 

2) 	Employment 

Accompanying the growth in population will be an increase in employment Employment increased at an average annual rate of 4.13 percent from 1970 to 1990. As shown in Table 3.1-3, according to the April 2001 OMPO forecast the number of jobs on Oahu is projected to increase by approximately 152,000 jobs between the years 2000 and 2025. About 51 percent of these new jobs will be located in the PUC. A second area for employment growth is expected to occur in Ewa/Kapolei and Waipahu (Department of Planning and Permitting, City and County of Honolulu, January 1999). 

Major employment centers in the primary transportation corridor are: 
• Pearl Harbor; 
• Pearlridge Center; 
• Honolulu International Airport; 
• Industrial districts in Pearl City, Halawa Valley, Airport area, Mapunapuna, Kalihi, Iwilei and Kakaako; 
• Downtown Honolulu and the Capitol District; 
• Ala Moana Center and surrounding area; 
• Waikiki; and 
• University of Hawaii at Manoa. 

Major employment centers outside or near the primary transportation corridor are Ko Olina Resort, Campbell Industrial Park and Kalaeloa (former Barbers Point Naval Air Station). 

TABLE 3.1-3 
PROJECTED EMPLOYMENT SUMMARY I  

2000 
Forecast 

2025 ChanQe From 2000 
PUC DP 

Waikiki 41,997 49,175 8,178 
Other PUC 338,805 408,670 69,865 

Ewa 14,895 56,634 41,736 
Other 90,792 122,998 32,206 
Total 485,992 637,477 151,985 

Source: OMPO, April 2001, based on C&C of Honolulu Department of Planning and Permitting Forecasts. 
Notes: 'Excludes construction employment, which totaled 24,800 in 1997 and is 

projected at 26,200 in 2025. 

The trade, service and government (military, federal, State and County) sectors are the major employment categories, representing 76 percent of all jobs on the island. This distribution of employment among sectors is not anticipated to change in the near future. 
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Despite the growing popularity of telecommuting and other trends in the nature of the workplace, future employment is forecast to be substantial and centralized in the PUC and Ewa (Kapolei). 

3.2 EXISTING TRANSPORTATION CONDITIONS 

This section presents a summary of the characteristics of the existing transportation system in the study area. 

3.2.1 Highway Network  

Oahu's road network is heavily constrained by topography (major roadway facilities in the study area are shown in Figure 3.2-1). Roadways are primarily located in the coastal areas between the mountains and ocean. The dominant highways, with the exception of H-2 and H-3 Freeways and Likelike and Pali Highways, generally parallel the coastline and carry Ewa-Koko Head traffic. Oahu has three state freeways: 
• H-1 Freeway, extending from Ewa to Waialae/Kahala; 
• H-2 Freeway, servicing traffic between Mililani/Wahiawa and Pearl City; and 
• H-3 Freeway, carrying traffic between Windward Oahu and Pearl Harbor. 

Average daily traffic (ADT) indicates the level of roadway usage at representative points on the roadway. The H-1 Freeway is the most traveled freeway on Oahu, with ADT of 216,966, measured between the Waiau and Halawa Interchanges (traffic in both directions). ADT on H-2, south of Kipapa Bridge, is 78,858. The lowest ADT is 39,605, recorded on H-3, north of Halawa Interchange. (Traffic Survey Data, Island of Oahu. 2000). 

Route 78 (Moanalua Road) serves as an H-1 Freeway bypass from the Kahauiki Interchange in Kalihi to the Halawa Interchange. It then continues as an arterial roadway, nearly parallel to Kamehameha Highway, winding through Aiea and ending in Pearl City at Waimano Home Road. Motorists traveling between Kahala and Hawaii Kai use Kalanianaole Highway. Pali and Likelike Highways traverse the Koolau Mountains, connecting the downtown area with Windward Oahu (Kailua and Kaneohe). Additional roads carry regional and local traffic. 

This road network serves many travel markets, including home to work trips from residential areas in Central and Leeward Oahu to Downtown, Honolulu International Airport to Waikiki, and goods distribution from Honolulu Harbor. 

Level of Service F (congested conditions) with characteristic stop-and-go traffic, is common during the morning and afternoon peak hours on the major roadways, particularly on the H-1 Freeway from the Waiawa Interchange (near the junction of H-1 and H-2) to the University of Hawaii area. Signalized routes, like Nimitz Highway, also are congested, typically requiring more than one traffic signal cycle to clear intersections and with long vehicle queues during peak periods. 

Based on existing peak hour traffic volumes, the transportation corridors Ewa of Downtown Honolulu are the most constrained, with corridor deficiencies ranging from 2,500 to 4,000 vehicles per hour (vph). Other corridors, such as the Trans-Koolau and East Honolulu corridors, experience peak period congestion but not to the same degree as the primary transportation corridor. 

To avoid peak-hour congestion, many motorists have shifted their time of travel, resulting in extended peak traffic hours. Weekday morning and afternoon peak traffic conditions typically last two to three hours each. Mid-day weekend traffic conditions also can resemble the weekday peak period conditions. 

Recent improvements have provided better mobility for buses and vehicles with two or more passengers. The zipper lane, a contra-flow freeway lane created by using movable concrete barriers, has created a 
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relatively high-speed morning peak period lane on the H-1 Freeway between Waiawa Interchange and Pearl Harbor Interchange. This lane has helped reduce travel time between these interchanges, but vehicles in the zipper lane must still rejoin vehicles in the general purpose lanes at Keehi Interchange and face the same delays as other vehicles traveling Koko Head from there. 

Physical constraints make the addition of highway capacity within the primary transportation corridor very difficult, particularly in the segment between Middle Street and Downtown. Given the difficulty of adding roadway capacity within this corridor, more innovative approaches to accommodating future growth in travel are needed. 

3.2.2 Transit Network 

The City and County of Honolulu has an extensive fixed-route bus system (TheBus) that provides islandwide service and is described in the following sections. 

1) 	Bus Routes and Operations 

TheBus system began service in March 1971 with a fleet of 67 buses. The active bus fleet for FY 2001 includes 525 vehicles, with 450 buses operating on over 88 routes during peak periods. All buses are equipped with bicycle racks and encourage multi-modal travel. 

During the weekdays, morning service begins at 3:16 am. and night service ends at 1:54 a.m. On Saturdays and Sundays, TheBus system operates from 3:51 a.m. to 2:03 am. 

The current bus network consists of five route types: 
• Urban Trunk — routes serving the downtown area; 
• Urban Collector— routes connecting downtown neighborhoods to urban trunk routes and downtown destinations; 
• Suburban Trunk — routes providing direct service between suburban neighborhoods and the downtown area; 
• Suburban Feeder — routes connecting smaller suburban neighborhoods to suburban trunk routes; and • Express — routes providing limited stop service from suburban areas to the downtown area. 

Besides serving different parts of the island, each route type provides different levels of service, with the urban trunk routes providing the highest levels of service and the express routes providing a limited number of trips during peak periods only. With the exception of suburban feeders, nearly all routes provide direct access to the downtown area. This high level of service benefits passengers with limited wait times and provides multiple options for passengers traveling in the downtown area. 

Figures 3.2-2A through 3.2-2D show the major existing bus routes. Routes 1 through 32, exclusive of Route 11, serve the central urban area of Honolulu. Route 11 and Routes 47 through 65 provide bus service between Central Honolulu and the outlying suburban and rural areas of Oahu. Routes 70 through 77 provide feeder and shuttle bus service within selected communities of suburban and rural Oahu. Routes numbered 80 and higher provide peak-period express service between suburban residential communities and major employment and activity centers (i.e., Downtown, University of Hawaii at Manoa, Waikiki, and Pearl Harbor). Routes A, B, and C are new limited stop routes. 

Service frequency varies with route. In general, during peak periods, five routes operate at 10-minute or shorter headways, and 18 other routes operate at headways of 30 minutes or less. Actual service to patrons along major portions of trunk routes is more frequent, since several routes operate on the same street. Routes with peak period headways of 60 minutes or longer are Routes 70 and 72. 
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During the peak period, TheBus system is approaching capacity and, in recent years, average operating speeds have declined. Reduced speeds diminish the attractiveness of transit as an alternative to the private automobile, and congestion reduces transit schedule reliability. In Downtown, particularly on King and Beretania Streets, peak-hour bus volumes exceed 75 buses per hour. If bus volumes increase into the 80 to 100 buses per hour range, additional declines in bus speeds can be expected. Closely spaced bus stops are also contributing to the decline in bus speeds. The declines in average operating speeds have been most pronounced for all route types except express. 

With the exception of Leeward Oahu, which is the first area to be converted to a hub-and-spoke pattern, the existing bus system operates largely as a "radiar system, with most routes directed Downtown. Most bus routes are oriented to get people into and out of the PUC. A radial system is appropriate for trips to and from Downtown, but is not ideal for other combinations of origin and destination, such as from one suburban area to another. In addition, as a result of the radial bus network configuration, the major Ewa-Koko Head streets in Downtown carry not only the urban trunk routes but also urban collector routes. Duplication of service 
• 	 along these corridors provides greater convenience for passengers with buses passing through more frequently. However, this duplication is operationally not efficient and results in slower travel through the corridor. 

To improve operating efficiency, special lanes have been constructed and/or designated for use only by buses and other high occupancy vehicles (HOV). Priority-lane operations include the Kalakaua Avenue bus lane, the H-1 Freeway HOV/bus lane, the Hawaii Kai Drive/Kawalhae Street bus lane, the Kalanianaole Highway HOV/bus lane and the Moanalua Freeway HOV/bus lane. Within Downtown, the half-mile-long Hotel Street Transit Mall also facilitates bus operations. 

The Hub-and-Spoke Bus Route Revision Program is a further means to improve operating efficiency through the corridor. Currently underway, this program is a major overhaul of the existing bus service operations. Starting with Leeward Oahu, the program goat is to convert the existing, primarily radial bus route architecture into a hub-and-spoke system that connects the different networks throughout the island. Such a system includes limited bus stop service all day long and enhanced local and neighborhood circulator services. All 18 Leeward Oahu routes were converted in 2000. All 20 Central Oahu routes are scheduled to be converted in 2003. The PUC routes will start the changeover process during fiscal year 2003, 

Table 3.2-1 shows the number of daily trips, the revenue hours and estimated daily boardings by route type. Approximately 50 percent of the total estimated daily ridership uses an urban trunk service along the Ewa-Koko Head arterials of the central portion of the PUC. However, all suburban trunk routes have ridership levels ranked in the top 25 for the system. 

TABLE 3.2-1 
SUMMARY OF BUS ROUTE TRIPS, REVENUE HOURS AND ESTIMATED DAILY BOARDINGS 

Route Type 

Daily Trips Revenue Hours Estimated Daily 
Boardings 

Number Percent 
of Total 

Number Percent 
of Total . 

Number Percent of 
Total Urban Trunk 1,449 35% 1,392.50 39% 102,676 50% Urban Collector _ 	541 13% 266.05 7% 11,568 6% Suburban Trunk 902 22% 1,041.95 29% 50,893 25% Suburban Feeder . 629 15% 238.30 7% 7,419_ 

10,267 
4% 
5% 

Express 246 6% 285.25 8% 
City/CountyExpressl 350 9% 373.85 10% 24,251 12% 

Source: 	Oahu Transit Services, Inc. (OTS) March 2002. 
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2) 	Transit Travel Times 

On TheBus system, there is a large difference in travel times for peak hours and off-peak hours. Table 3.2-2 provides examples of the travel time differences between peak and off-peak trips. 

TABLE 3.2-2 
ESTIMATED TRAVEL TIMES (MINUTES) 

Origin Destination Express Routes — 
Peak 

Non-Express 
Routes — Off-Peak 

City/County Express! 
Avg. All Day Ewa Downtown 

Honolulu 
58 81 

Waipahu Downtown 
Honolulu 

58 80 58 
Makaha Downtown 

Honolulu 
81 107 81 

Pearl City Downtown 
Honolulu 

40 46 46 
Kaneohe Downtown 

Honolulu 
40 55 

Source: 	Technical Paper on Current Transit quality of Service in the Primary Corridor,  Parsons Brinckerhoff Inc., March 1999. City/CountryExpressl travel limes taken from OTS March 2002 sign-up data. 

According to the Technical Paper on Current Transit Quality of Service in the Primary Corridor  (March 1999), the existing bus system traveling through Downtown Honolulu is convenient, having many bus choices and frequent service. However, such a high level of service is limited to travel within Downtown during peak periods. For example, limited stop express buses from outlying areas are not available during off-peak hours, requiring passengers to catch local buses with longer travel times. Passengers must also transfer more often at central downtown stops to catch the buses to their final destinations. In general, the furthest distances take the most time to travel not only because of the distance itself, but also because there are more bus stops during the trip. 

Moreover, current bus scheduling does not coordinate the timing of transfers. As a result, trips requiring transfers often take longer than if they were continuous trips, making bus service less attractive for such trips. Part of the hub-and-spoke conversion is to schedule the bus arrival times at transit centers to reduce transferring times. 

3.2.3 Travel Patterns 

Resident households, port operations, the airport, other commercial activities, and visitors are the generators of travel on Oahu. Of these travel components, travel by members of resident households represents well over 90 percent of traffic volumes and transit ridership. This section documents current travel patterns of resident households In terms of their geographic orientation, travel purpose, and travel mode. 

The information for all travel forecasts has been derived from the travel forecasting procedures maintained by OMPO, the regional transportation planning agency for the island. These procedures simulate the choices made by residents, businesses, and visitors regarding the nature, number, mode, time-of-day, and geographic orientation of trips that are made on a typical weekday. The procedures have been developed based on data obtained in extensive surveys of Oahu households, transit riders, and air passengers. 

Estimates using these procedures indicate the amount of travel between different parts of the island, the share of this travel that occurs on different modes (autos, carpools, buses, and walking), and the traffic volumes and transit ridership that result on individual streets and transit lines. The following sections 
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summarize the 2000 estimates using these procedures. The analysis is based on February 28, 1999 land use information the DPP prepared and provides a baseline for comparison with all future-year forecasts. 

The summaries are based on 23 planning districts that consist of the 762 small subareas of the island, called "transportation analysis zones" (TAZs), used by computerized travel demand modeling programs. The 
planning districts for Oahu are the following: 

• Downtown 	 • McCully 	 • Salt Lake 	 • North Shore 
• Kakaako 	 • UH Manoa 	 • Aiea 	 • Koolaube 
• Ala Moana 	 • Kaimuki 	 • Waipahu 	 • Kaneohe 
• Beretania 	 • 	Iwilei 	 • 	Mililani 	 • 	Kailua 
• Makiki 	 • Kalihi 	 • Ewa 	 • East Honolulu 
• Waikiki 	 • Airport 	 • Waianae 

Modeling programs estimate the number of trips between each pair of zones and then allocate these zone-to-zone trips to the available travel modes, highway facilities, and transit services. Trips and transit share are analyzed in the "production-attraction" format. Productions are defined to be at the residence while attractions are at the workplace or other non-home location. A worker, who travels from home to work and then returns home makes two trips, both produced at the residence and attracted to the workplace. This format therefore yields summary tables in which predominantly residential areas have many more productions than attractions, while employment areas have many more attractions than productions. 

1) 	Travel by Resident Households 

The 2000 travel patterns of permanent Oahu residents were estimated for a typical weekday for travel to/from work and for all other travel purposes, respectively. "Home-based-work" trips are summed across all travel modes. These trips include travel made directly between home and work (and between work and home) but exclude the six to seven percent of work travel that involves an intermediate stop (for shopping or day-care pick-ups, for example). The estimate indicates that Oahu residents on a typical weekday make about 
552,500 direct work trips, equivalent to about 276,000 workers making one trip to work and a second to return home. Not all workers travel to work on a typical weekday because of part-time employment, vacations, sick leave, business travel, and shifted work schedules (with two weekdays off rather than the weekend off). Further, some workers make intermediate stops during their work trips and are therefore counted in other types of trips. 

Of the 552,500 daily work trips, approximately 106,700 work trips (19 percent) are attracted to jobs in 
Downtown, by far the largest single employment concentration on Oahu. Large numbers of work trips are also attracted to the Airport/Pearl Harbor area, Kakaako, and Waikiki. Large volumes of work trips are 
produced in the residential areas within Aiea, Mililani, Kalihi, and Kaneohe. 

The estimated distribution of work travel indicates that Downtown tends to be the most common workplace location for residents of the urban core of Oahu. The largest single travel market to jobs In Downtown is from the Kalihi district, which is both close to Downtown and heavily, populated. Residents of areas that are more distant from Downtown tend to find employment more frequently in their own district (as with Ewa, the North Shore and Koolauloa) or in a significant employment center— often a military base — as with Salt Lake, 
Mililani, Kaneohe, and Kailua. 

Oahu residents make slightly over 2,000,000 trips for all other purposes — such as school, shopping, and recreation —for all travel modes on a typical weekday. Because these trips are generally much shorter than for work travel, the most likely location of these activities is within the same district as the residence. This effect is particularly true for the larger, outlying districts where more than 60 percent of non-work travel 
remains within the district (as in Mililani, Waianae, Kaneohe, and Kailua). 
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2) Travel on Transit Services by Resident Households 

This section discusses the 2000 estimated trips using transit services on a typical weekday for work and for all other purposes. The transit trips are linked" through any transfers made along the way. Thus, the total number of boardings (or "unlinked" trips) on transit buses associated with travel by Oahu residents is approximately 15 percent higher than the number of linked trips. Travel by visitors increases the number of boardings by another 15 percent, almost entirely on bus services within Waikiki and to Ala Moana Center. 

Some 95,700 daily work trips use the bus system, approximately 17 percent of all home-based-work trips. As expected, the largest concentration of trips involving transit is to workplaces in Downtown Honolulu. The high share of downtown workers who use transit — 35 percent— presumably results from high parking costs, excellent bus service, and the relatively large number of downtown workers who live in nearby residential areas that also enjoy excellent bus service. Large transit volumes also occur to jobs in Kakaako and Waikiki, while transit carries a much smaller share of workers traveling to areas outside the urban core. The transit share of travel produced from various residential areas is relatively constant, ranging primarily between 13 and 18 percent. These moderate shares are the products of very high transit shares from every residential area to Downtown and the urban core, combined with much lower shares to other areas. Variations in transit shares are tied to the average Income and auto-ownership levels of various residential areas (Waikiki. Waipahu, and iwilei), as well as the presence of nearby military facilities to which transit travel is not competitive (Airport and Mililani). 

Oahu residents on a typical weekday make approximately 93,100 non-work transit trips. While Downtown is again the most common single destination for these transit trips, the concentration of non-work transit travel to Downtown is much less pronounced than it is for work trips. This pattern is the result of the nature of non-work travel (generally shorter and to areas closer to home than Downtown) and the households who choose transit for non-work travel (high concentrations of elderly, students, and lower-income persons). 

3) Automobile Travel by Resident Households 

The estimates for 2000 also show the number of trips that would be made using automobiles, based on auto person travel on a typical weekday for work and for all other purposes. There were approximately 942,500 daily work-related auto person trips in 2000. As expected, the largest number of these trips are attracted to Downtown. Other significant areas attracting work-related auto person trips are McCully, WHO, Pearl City/Aiea, and Mililani. Areas producing large shares of work-related trips are Pearl City/Aiea, Waipahu, Mililani, Ewa, Kaneohe, and Kailua. A key pattern to note is that there are significant suburban areas (Pearl City/Aiea, Mililani) attracting work trips as well as the more urban areas (Downtown, McCully, Iwilei). 

There were approximately 1,339,000 daily non-work auto person trips in 2000. The larger non-work trip attractors are oriented more toward the suburban areas such as Pearl City/Aiea, Waipahu, Mililani, Kaneohe, and Kailua. Significant non-work attraction areas are Downtown, McCully, and Iwilei. Areas producing non-work auto person trips are Salt Lake, Pearl City/Aiea, Waipahu, Mililani, Kaneohe, Kailua, and East Honolulu. 

3.2.4 Bicycle Travel and Pedestrian Facilities 

The Honolulu Bicycle Master Plan (April 1999), sponsored by the City and County of Honolulu, and Bike Plan Hawaii (April 1994), a Statewide bike plan, inventoried existing facilities and provided recommendations to enhance bicycle travel (refer to Figure 3.1-4A through 3.1-4C). 

About 100,000 bicycles are registered in Honolulu, and 1.3 percent of employees (10,500 persons) bike to work (1990 Census). There are 24.8 miles of bikeways within the PUC, the longest being the Pearl Harbor Bike Path extending from near Aloha Stadium to Waipio Peninsula (Waipahu). The DTS installed bicycle racks on downtown sidewalks to make it easier to bike to work, and placed bicycle racks on all of its buses. Hookups to the bus bicycle racks now exceed 1,100 per day (Oahu Transit Services, Inc., November 2001). 
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Oahu has a developed pedestrian trail system, several components of which exist entirely or in part within the 
project area. The study area also contains other areas of concentrated pedestrian activity, including 
pedestrian malls and public beach accesses. For example, there is heavy pedestrian traffic daily in and 
around areas such as Downtown, Waikiki, Ala Moana, and University. On Kalakaua Avenue, the City and 
County of Honolulu widened the sidewalk to enhance the pedestrian experience along Kuhio Beach (Kuhio 
Beach Park Expansion/ Kalakaua Promenade. Signing and Strioino Plan,  City and County of Honolulu,. 
August 18, 1999). The City and County also developed the Historic Waikiki Trail that winds through Waikiki, 
taking pedestrians to various sites of historic importance (Office of Waikiki Development, Mayor's Office, 
March 2000). 

3.2.6 Parking 

The high cost of land and development densities in Downtown Honolulu and Waikiki make it important to 
preserve or improve existing parking conditions, either by increasing supply or reducing the demand for 
spaces. Parking prices indicate that the existing parking spaces are in high demand. Parking costs published I 
by the Downtown Planet  in November 2001 showed that short-term weekday parking rates in the 
Downtown/Chinatown area range from 50 cents per half hour to $3.00 for every 20 minutes. Monthly rates 
can be as much as $250, especially in the center of Downtown, although more outlying parking garages such I 
as those on the edge of Chinatown cost as little as $75. 

Public parking can be categorized as either off-street or on-street. Off-street parking is those spaces 
available in parking structures or designated parking lots. These parking facilities may be privately or publicly 
operated. On-street parking refers to curbside spaces that may or may not be marked with meters or painted 
spaces. Metered parking fees accrue to the City and County of Honolulu. 

The availability of parking varies by neighborhood and by street. Most travel destinations tend to have 
associated off-street parking facilities. Metered and unmetered on-street parking is also available throughout 
the entire study area, particularly at major destinations such as Chinatown, Downtown, Ala Moana, and 
Waikiki. In general, parking at major destinations tends to be metered and in higher demand than those at 
less trafficked areas. On-street parking also tends to be restricted to certain non-peak hours of the day, 
especially where those spaces are in the curbside lanes of roads with rush hour traffic. In areas of high 
parking demand, many parking vendors offer off-street parking opportunities to the public, including 
municipally operated parking garages. 

3.2.6 Loading Zones 

Vehicle loading zones are curbside areas set aside for passenger or cargo loading and unloading. They can 
also include some bus and shuttle stops. Some loading zones are restricted to use only during certain hours 
of the day, while others are unrestricted. 

Loading zones are located throughout the city, but their frequency and sizes vary. Locations with highly used 
loading zones tend to be in key areas like Downtown and Waikiki. Due to the limited parking opportunities 
and the frequency of passenger loading and unloading in these areas, loading zones serve an important 
public function in the congested metropolitan setting. In contrast, most of the project corridor Ewa of Middle 
Street tends to be less populated and centered around major highways such as H-1, which contain no 
significant loading zones. 

-4 

Waikiki has a significant number of loading zones. The existing parking and loading restrictions in Waikiki are 
shown on the signing and striping plans for Kalakaua, Kapahulu and Kuhio Avenues, contained in DTS 
Bulletin Number 4 entitled the Kalakaua Avenue Safety and Beautification Project  (circa 1988). This bulletin 
states that the restrictions were initiated on May 26, 1987. In general, private vehicles are restricted from 
stopping, standing, or parking along Kalakaua Avenue and Kuhio Avenue. Commercial passenger and 
baggage loading and unloading along curbs are allowed on both sides of Kuhio Avenue and on the makai 
side of Kalakaua Avenue, except between the hours of 3:30 p.m, and 5:30 p.m. and where prohibited. There 
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is no restriction on loading and unloading in loading bays at any time. Freight loading and unloading is 
allowed from 10:00 p.m. to 9:30 am. on both sides of Kuhio Avenue and from 10:00 p.m. to 9:00 a.m. on the 
makai side of Kalakaua Avenue. No stopping, standing, loading, or unloading Is permitted on the mauka side 
of Kalakaua Avenue except freight vehicles with permits between the hours of 10:00 p.m. and 9:00 a.m. 
Kapahulu Avenue has a roughly 200-foot segment on the Ewa side that is restricted to loading and unloading 
only on Mondays through Saturdays between 7:00 a.m. and 11:00 p.m. 

On Alakea Street between King and Hotel Streets, passenger and freight loading takes place on the Ewa curb 
at all hours of the day. This block is marked as "No Parking, Tow Away Zone" which allows commercial 
vehicles with permits to make brief stops for loading and unloading operations. On Kaaahi Street, freight 
loading occurs along both sides of this dead end street in the lwilei area. 

3.3 NEIGHBORHOODS 

The primary transportation corridor spans 18 identifiable neighborhoods (see Figure 3.3-1 and Table 3.3-1). 
Their demographics, community resources, and location relative to the alternatives characterize these 
neighborhoods below. 

3.3.1 Demographic Description 

1) 	Population Trends 

Population growth by neighborhood from 1990 to 2000 is shown in Table 3.3-1. The total 2000 Oahu 
population was 876,156, which was about five percent greater than the 1990 population. In the 1990s, the 
average annual growth rate was about one-half percent, based on an estimated 1997 islandwide population 
of approximately 870,000. Nevertheless, during the 1990s, certain neighborhoods experienced substantial 
population growth. 

For example, Waipahu/Waikele/Kunia/Waipio and Ewa/Kapolei grew 22 and 97 percent, respectively, during 
the 1990s. These neighborhoods are in the western part of the corridor where former agricultural land is 
being converted to urban uses. Housing in Ewa and Central Oahu tends to be more affordable than in the 
PUG, resulting in a much higher growth rate in these outlying areas compared to the rest of the island. This 
trend is not changing in the 2000s, as most new housing is being built in Ewa and Central Oahu. 

Growth areas in the PUC were clustered in Ala Moana/Kakaako and Downtown (see Table 3.3-1). Population 
growth in these neighborhoods resulted mostly from development of high-rise apartment buildings. Little to 
moderate growth occurred in the Pearl City, Makikl/Tantalus/Lower Punchbowl, Nuuanu/Punchbowl/Pacific 
Heights, and Kalihi Valley neighborhoods. Neighborhoods that experienced no growth or decreases in 
population from 1990 to 2000 were mostly in the eastern part of the PUC, such as Manoa, McCully/Moiliiii, 
Waikiki and Diamond Head/Kapahulu/St. Louis Heights, and in the Aiea, Aliamanu/Salt Lake, Liliha/Kapalama 
Kalihi/Palama, Moan alua, and Airport/Hickam/Pearl Harbor Naval Station neighborhoods. Some of these 
neighborhoods are older communities, contain mostly single-family residences and are in transition from 
residential to commercial or industrial uses. Also, an aging population characterizes some of the 
neighborhoods. 
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TABLE 3.3-1 
POPULATION GROWTH BY NEIGHBORHOOD 

(1990 TO 2000) 

Neighborhood 
Population Percent 

Change 1990 	 2000 
Diamond Head/Kapahulu/St. Louis Hts. 20,945 19,137 -8.6% 
Manoa 21,496 21,184 -1.5% 
McCuily/Moiliill 28,466 26,122 -8.2% 
Waikiki 19,768 19,720 -0.2% 
Makikitrantalus/Lower Punchbowl 29,416 30,145 2.5% 
Ala Moana/Kakaako 10,978 14,186 29.2% 
Nuuanu/Punchbowl/Pacific Heights 16,254 16,494 1.5% 
Downtown/NIei 11,601 14,575 25.6% 
Uliha/Kapalama 21,221 19,905 -6.2% 
Kalihi/Palama 40,147 37,987 -5.4% 
Kalihi Valley 17,798 17,937 0.8% 
Moanalua 12,256 11,748 -4.1% 
Aliamanu/Salt Lake/Foster Village 37,498 36,572 -2.5% 
Airport/Hickam/Pearl Harbor Naval Station 26,762 18,163 -32.1% 
Alin 32,553 31,221 -4.1% 
Pearl City/Pearl Harbor Complex 46,928 47,794 1.8% 
Walpahunaikele/KuniaNVaipio 51,174 62,402 21.9% 
Ewa/Kapolei/Makakilo 26,898 53,099 97.4% . 
Total Oahu 836,231 876,156 4.8% 

Source: 2000 Census SF1 File: Planning Da%4-on, Honolulu Department of Planning and Permitting, January 2002. 

2) Ethnicity 

In 1990, Whites made up 32 percent of the islandwide population. They were followed by Japanese (24 
percent), Filipino (14 percent), Hawaiian/part Hawaiian (11 percent), and Chinese (8 percent). The 2000 
Census allowed people to choose their ethnicity among two or more races, which makes it difficult to compare 
this information with the 1990 census. Table 3.3-2 presents the 2000 ethnicity by neighborhood. It presents 
only the ethnicity data for those indicating one race on the Census form because the majority of people 
completing the Census indicated only one race. For example, on Oahu 80.1% indicated one race and 19.9% 
Indicated two or more races. It should be noted that because people could indicate more than one race, the 
percentages will not total 100. 

64 

Ethnic mix varies by neighborhood. Neighborhoods with proportionately higher populations of White residents 
are Waikiki and Airport/Hickam/Pearl Harbor Naval Station. Waikiki has a high transient population. The 
Airport neighborhood encompasses mostly Air Force and Navy military housing. Asians are the largest ethnic 
group islandwide. Fifteen of the neighborhoods have Asian populations of 50% or greater. The exceptions 
are Waikiki, Airport, and Moanalua. Native Hawaiians and other Pacific Islanders are less numerous in the 
corridor than the groups previously described. The neighborhoods with the highest proportion of Hawaiian 
and other Pacific Islanders, exceeding the nine percent islandwide proportion, are Kalihi Valley, 
Kalihi/Palama, and Nuuanu/Punchbowl. The Papakolea homestead area, a Department of Hawaiian Home 
Lands (DHHL) property, is located in the Nuuanu/Punchbowl neighborhood. 

3) Families and Households 

Household and family characteristics by neighborhood are shown in Table 3.3-3. Seventy-five percent of the 
households on Oahu in 1990 were families, which are defined as two or more persons related by blood, 
marriage, or law living together. This percentage dropped to 72 percent in 2000. Neighborhoods with the 
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TABLE 3.3-3 
HOUSEHOLD AND FAMILY CHARACTERISTICS BY NEIGHBORHOOD -2000 

Neighborhood Median Age Households 
(HH) 

Families 
(Percent of HH) , 

Average 
HH Size 

Diamond Head/Kapahulu/St. Louis Heights 42.7 7,698 59% 2.44 
Manoa 39.3 7,051 68% 2.59 
McCully/Moiliiii 38.9 12,670 	' 48% 2.04 
Waikiki 42.2 11,397 36% 1.72 
Makikftrantalus 41.0 14,998 46% 1.97 
Ala Moana/Kakaako 42.9 7,797 41% 1.78 
Nuuanu/Punchbowl 43.5 6,180 66% 2.63 
Downtown 40.9 6,818 41% 1.87 
Liliha/Kapalama 44.4 6,495 72% 2.93 
Kalihi/Palama 36.3 10258 75% 3.57 
Kalihf Valley 36.5 3,941 85% 4.42 
Moanalua 36.0 3,219 87% 3.08 
Aliamanu/Salt Lake 33.4 11,732 75% 3.09 
Airport/Hickam/Peari Harbor Naval Station 25.7 5,001 98% 3.32 
Afea 37.6 10,580 71% 2.89 
Pearl City 37.7 14,369 82% 3.13 
Waipahunalkele/KuniaNVaipio 34.1 16,937 81% 3.60 
Ewa/Kapolei/Makakilo 30.8 14,324 85% 3.68 
Oahu 	 _ 35.7  286,450 _ 	72% 2.95 
Source: 2000 Census SF1 File: Planning Division, Honolulu Department of Planning and Permitting. January 2002. 

highest percentage of families are mainly in the western half of the corridor, Ewa of Moanalua, and include 
Pearl City, Waipahu and Ewa as well as Moanalua and Airport/Hickam/Pearl Harbor areas. The 2000 census 
Indicates that these community characteristics have not changed. These neighborhoods have higher 
percentages of low-density housing (see Section 3.1.3), have generally younger inhabitants based on median 
age, and have larger household sizes. 

Neighborhoods with lower percentages of families and smaller household sizes are generally located in the 
older parts of the central Urban Core, such as McCully/Moiliili, Makikifrantalus, Downtown, and Ala 
Moana/Kakaako. These neighborhoods have higher percentages of multifamily housing. 

Educational attainment among adults in the corridor is similar to the overall Oahu population. However, 
certain neighborhoods, such as Manoa, Waikiki, and Makiki/Tantalus, substantially exceed the Islandwide 
profile for high school and college graduates. Neighborhoods with a substantially lower distribution of 
educational attainment compared to the islandwide distribution are Kalihi/Palama and Kalihi Valley. 

4) 	Housing Stock 

Housing characteristics by neighborhood are shown in Table 3.3-4. Housing of all types on Oahu increased 
from about 174,000 units in 1970 to over 280,000 units in 1990 to 316,000 in 2000. A majority of the new 
homes were developed in Ewa and Central Oahu. Most of the housing units are low-density, single-family 
and townhouse dwellings. In the corridor, low-density neighborhoods are generally clustered in the eastern 
and western portions. Housing units in central Urban Core neighborhoods are higher densities, and many are 
in medium to high-rise apartment buildings. These neighborhoods include McCully/Moililli, Waikiki, 
Makiki/Tantalus, Ala Moana/Kakaako, Downtown, Kalihi/Palama and Aliamanu/Salt Lake. 

Vacancy rates of most neighborhoods ranged from one to three percent In 1990, compared to the two percent 
islandwide rate. The islandwide vacancy rate rose to five percent in 2000. McCully/Moiliin had a 7 percent 
vacancy rate followed by Manoa (3 percent) and Waikiki (23 percent). 
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TABLE 3.3-4 
HOUSING CHARACTERISTICS BY NEIGHBORHOOD — 2000 

Neighborhood Housing 
Units 

Vacancy 
Rate 

Home 
Ownership 

Rate _ 
Diamond Head/Kapahulu/St. Louis Hts. 8,649 6% 53% 
Manoa 	, 7,420 3% 60% 
McCully/Moilini 14,098 7% 28% 
Waikiki 18,370 23% 34% 
Makiki/Tantalus 16,368 6% 39% 
Ala Moana/Kakaako 9,440 8% 32% 
Nuuanu/Punchbowl 6,584 3% 59% 
Downtown 7,342 6% 23% 
Liliha/Kapalama 6,852 3% 57% 
Kalihi/Palama 11,108 6% 29% 
Kalihi Valley 4,169 3% 60% 
Moanalua 3,4,62 2% 50% 
Aliamanu/Salt Lake 12,927 6% 46% 
Airport/Hickam/Peari Harbor Naval Sta. 5,627 1% 2% 
Aiea 11,044 3% 59% 
Pearl City 14,182 2% 71% 
WaipahuNVaikele/Kunia/Waiplo 17,897 4% 64% 
Ewa/Kapolei/Makakilo 15,845 4% 69% 
Oahu 315,988 	_ 5% 55% 

Source: 2000 Census SF1 File: Planning Division. Honolulu Department of Planning 
and Permifting, January 2002, 

5) Home Ownership and Stability 

Home ownership characteristics are also shown in Table 3.3-4. Oahu has a lower home ownership rate (55 
percent) as a result of the high cost of housing in Hawaii. In 2000, home ownership rates across the corridor 
neighborhoods vary from 71 and 69 percent in Pearl City and Ewa/Kapolei/Makakilo, respectively, to 2, 23, 28 
and 29 percent in the Airport area, Downtown, McCully/Moiliill and Kalihi/Palama, respectively. 
Neighborhoods with high ownership rates tend to be more stable than neighborhoods with higher proportions 
of renters because resident turnover tends to be less. Also, suburban outlying areas tend to have higher 
home ownership rates than in central Honolulu. In 2000, the Ewa area had a 70 percent home ownership 
rate compared to 46 percent for the PUC and 60 percent for Central Oahu. 

6) Income 

Income by neighborhood is shown in Table 3.3-5. The 2000 Census income data was not available as of May 
2002. Median household income in 1990 for Oahu was $40,581. Certain neighborhoods in the corridor, such 
as Manoa and Pearl City, had median incomes substantially higher than this islandwide median. 
Neighborhoods with moderately high median incomes were Nuuanu/Punchbowl, Liliha/Kapalama, Moanalua, 
Aiea and Waipahu/Waikele/Kunia/VVaipio. 

Neighborhoods with median incomes substantially lower than the islandwide median were Waikiki, 
Makikifrantalus, Ala Moana/Kakaako, Downtown, Kalihi/Palama, and Aimort/Hickam/Pearl Harbor Naval 
Station. However, the first four of these neighborhoods have smaller average household sizes than the Oahu 
average, partially explaining the lower median household incomes. Although the Airport neighborhood has a 
low median income level, it consists mostly of military housing, which is a form of in-kind income. The poverty 
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rate of this neighborhood is only two percent, much lower than the Oahu overall rate. Neighborhoods with 
high poverty rates are Downtown, Kalihi/ Palama, Kalihi Valley and WaipahuNVaikele/Kunia/Waipio. These 
areas contain low-income and/or public housing units, have a disproportionate number of elderly residents, 
and are areas where new immigrants have settled. Low-income means a household income at or below the 
Department of Health and Human Services guidelines. 

Neighborhoods with the highest percentages of households receiving social security and retirement incomes 
tend to be located in the center of the PUC, such as Liliha/Kapalama, Kalihi/Palama, and Kalihi Valley. These 
neighborhoods contain a large amount of older housing and long-time residents. Neighborhoods in the 
western portion of the corridor have lower rates of households with social security and retirement incomes. 
Neighborhoods with higher rates of households receiving public assistance are Downtown, Kalihi/Palama, 
Kalihi Valley and Waipahu/Waikele/Kunia/Waipio, the same neighborhoods that have higher than average 
poverty rates. 

3.3.2 Community Facilities and Services  

Community facilities and services include libraries, shopping centers, churches, police stations, fire stations, 
schools (public and private), hospitals, and clinics. Parks are discussed in Section 3.11. 

Activity centers and growth areas that attract and generate travel exist throughout the study area. Table 3.3-6 
lists some of the major activity centers in the corridor by DP AREA. 

3.3.3 Cultural Activities 

To identify the cultural activities and resources in the study area, a panel of experts was formed and 
convened on May 24, 2001. Its purpose was to develop a working definition of "cultural practice" in an urban 
setting and to develop a working definition of the geographic boundary of the study area. The panel included 
individuals with expertise including cultural anthropology, urban planning, social impact assessment and 
planning, and ethnography. The definition of "cultural practices" was expanded to include the many traditions 
and ethnicities of Hawaii. The study corridor was identified, as the area between the H-1 Freeway and the 
ocean, from Middle Street to Kapiolani Park. Several methods were employed to identify cultural practices 
and resources, such as using the panel members' and key informants' knowledge, driving and walking 
through the study area neighborhoods, and obtaining schedules and other publications that provide cultural 
event information. 

The panel was able to identify over 400 cultural practices, which were categorized in the following manner: 

• Culturally Significant Districts.  Often referred to as Traditional Cultural Properties (see Section 3.10), the 
only culturally significant districts identified in the study area are Chinatown and the lolani Palace/King 
Kamehameha Statue area. Both areas are also listed on the National Register of Historic Places in part 
or whole. Further details on these two areas are provided in Section 3.10.2. 

• Flora Gathered for Lei-Making, Sharing. Ceremonies and Cultural Activities.  Flowers, foliage, seeds and 
other flora materials are gathered from private and public properties throughout the study area. 

• Lion Dances and Fireworks Associated with Lunar New Year Celebrations.  The streets and sidewalks of 
Chinatown are the venue for cultural practices during the Lunar New Year. 

• Kuouna Iwi.  Kupuna iwi (ancestral bones) in the study area is discussed in Section 3.10.2. 

• Parades and Street Festivals.  Some of the streets in the study area from Downtown Honolulu to Waikiki 
are used for parades and street festivals, many of which are annual events. The corridor used most often 
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for parades includes South King Street from Downtown to Punchbowl Street, to Ala Moana Boulevard to 

Kalakaua Avenue up to Kapiolgni Park. 

TABLE 3.3-6 
MAJOR ACTIVITY SITES IN THE 

PRIMARY TRANSPORTATION CORRIDOR 

Ewa Area 

City of Kapolei Kalaeloa(former Barbers Point Naval Air Station) 

Central Oahu Area 

Royal Kunia Shopping Center 

Waipahu Town 
Welkele 

Waikeie Center/Waikele Premium Outlets 

Waipio 
Kunia 

Primary Urban Center Area 

Leeward Community College 
Pearl Highlands Center 
Westridge Shopping Center 
Pearl Kai Center 
Stadium Marketplace and Mall 
Salt Lake 
Arizona Memorial 
Mapunapuna Industrial Area 
Honolulu Community College 
Kalitd Kai Industrial District 
lwilei Industrial District 
Honolulu Harbor 
Downtown Financial District 
Queen's Medical Center 
Pali Moml Medical Center 
Victoria Ward Centers 
Kapiolani Business District 
Ala Moana Center 
Waikiki 
Ala Wai Park 
Kepi°tan' Park 
McCully/Moiliili 
Hawaii Convention Center 

West Oahu College 
Pearl City Shopping Center 
Pearhidge Center 
Aloha Stadium 
Bougainville Center 
Pearl Harbor Naval Base 
Hickam Air Force Base 
Honolulu International Airport 
Middle Street Industrial Area 
Kalihi/Palama 
Sand Island 
Chinatown 
Government centers (Federal/State/City) 

Kakaako 
Kaiser Medical Center 
Neal Blaisdell Center 
Ala Moana Park 
Fort DeRussy 
Honolulu Zoo 
Tokai University Pacific Center 
University of Hawaii at Manoa 
Chaminade College 

• 

Source: Parsons Brinckerhoff, Inc., September 2002. 

3.4 VISUAL AND AESTHETIC CONDITIONS 

An important part of the alternatives development and analysis was the consideration given to the possible 

visual and aesthetic impacts a future system might have on existing visual resources. The visual impact 

analysis was based on the Federal Highway Administration's (FHWA's) methodology for visual impact 

assessment as described in their Publication No. FHWA-Hl-813-054 guidelines, Visual Impact Assessment for 

Highway Protects. Three types of visual resources are discussed in this section: sectors/landscape units, 

coastal views, and other special view opportunities. 
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3.4.1 Sectors and Landscape Units 

For ease of analysis, the project area was divided into sectors and landscape units. A "sector" is defined as a 
large but recognizable geographic entity having generally consistent land use and visual character. Sectors 
are comprised of smaller components called landscape units." Thirteen sectors and 70 landscape units 
along potential alignments were identified in the primary transportation corridor. These sectors and 
landscape units are described in more detail in the Environmental Baseline Report  (Parsons Brinckerhoff, 
Inc., June 1999). 

Visual impacts were identified based on the visual character and visual quality of the landscape units, and 
how the alternatives are visually compatible with these units. Visual character refers to certain aesthetic 
attributes such as form, line, color, or texture. Visual quality is the level at which the landscape unit is vivid 
(memorable), is intact (free from visual encroachment), or has unity (forms a coherent harmonious visual 
pattern). For more detail on the methodology for analysis, refer to the Environmental Baseline Report.  

Landscape units were ranked by visual field assessments on a 10-point scale with 10 being very high and 0 
being very low. Of the 70 landscape units identified in the study area, the units with the highest visual 
character and quality include the following: 
• Hawaii Capital Special District 
• Chinatown Special District 
• Nimitz Highway portion fronting Downtown Honolulu 
• portions of Kapiolani Boulevard between the Hawaii Convention Center and Ala Moana Center 
• Ala Moana Boulevard fronting Ala Moana Park 
• Kalia Road in Waikiki 
• portions of Kalakaua Avenue along Waikiki Beach 
• portions of Ala Wai Boulevard parallel to the Ala Wai Canal 
• Kapahulu Avenue between Kalakaua and Kuhio Avenues 
• University Avenue between H-1 and Bachman Hall 
• portions of North and South King Streets from Liliha Street through Chinatown and Downtown 
• Thomas Square/Academy of Arts Special District 

3.4.2 Coastal View Sections 

In addition to landscape units, the primary transportation corridor contains several major coastal viewsheds. 
The Hawaii Coastal Zone Management Program and the City's Special Management Area Use Program both 
require the consideration of important coastal views. 

The Coastal View Study  (City and County of Honolulu, Department of Land Utilization, 1987) identifies 
significant makai and lateral views along Oahu's coastline. The following are those significant makai and 
lateral views along Oahu's shoreline that also relate to the primary transportation corridor, as listed in the 
Coastal View Study: 

• Ewa Beach Road/Ewa Beach Park (makal views from park) 
• Pearl Harbor (makai views of harbor from Kamehameha Highway, at Richardson Park) 
• Keehi Lagoon (makai views of lagoon from Lagoon Drive and from Kamehameha Highway) 
• Honolulu Harbor (makai views of harbor from Nimitz Highway) 
• Kewalo Basin 
• Ala Moana Park/Magic Island 
• Ala Wai Yacht Harbor 
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• Kalia Road/Fort DeRussy 
• Kalakaua AvenueNVaikiki Beach 

3.4.3 Other Special View Opportunities 

Special view opportunities were considered by identifying the character and quality of the visual environment. 
The importance of coastal views and views within special districts was further reinforced. The following view 
opportunities were considered relative to these viewsheds: 
• Residential, Commercial, Institutional, and Industrial Areas:  Views of and from various types of 

buildings and built environments within the viewsheds; 
• Koolau and Waianae Mountain Ranges:  Views of and from the distant mountains. 
• Special Districts:  Views of and from special districts designated by the City and County of Honolulu, or 

non-designated areas of distinctly unique character due to cultural and historical context. Special 
Districts include Chinatown, Hawaii Capital, Thomas Square, and Waikiki; 

• Non-designated Districts:  Views of and from neighborhoods that have not been officially designated by 
the City and County of Honolulu, but nonetheless possess unique identifiable character and fabric. 
These non-designated districts include the Kalihi-Palama District on North King Street, University of 
Hawaii-Manoa Campus mauka of Dole Street, Downtown, and Kapiolani Boulevard. 

• Pacific Ocean, Pearl Harbor, and Honolulu Harbor:  Limited makai views of and from the water 
adjacent to the study areas. 

Specific view opportunities along potential project alignments include: 
• Keehi Lagoon 
• Kalihi-Palama District 
• Kakaako Waterfront Park 
• Downtown 
• Hawaii Capital Special District 
• Chinatown Special District 
• Thomas Square/Academy of Arts Special District 
• Waikiki Special District 
• Hawaii Convention Center 
• University of Hawaii - Manoa 
• Pacific Ocean, Pearl Harbor, and Honolulu Harbor 
• Koolau and Waianae Mountain Ranges 

3.5 AIR QUALITY 

3.5.1 Relevant Pollutants 

Ambient concentrations of air pollution are regulated by both national and State ambient air quality standards 
(AAQS) (see Table 3.5-1). As indicated in the table, national and State AAQS have been established for 
particulate matter (PM), sulfur dioxide (502), nitrogen dioxide (NO2), carbon monoxide (CO), ozone and lead. 
The State has also set a standard for hydrogen sulfide. 

Particulate matter includes dust, soot, smoke, and liquid droplets. Sulfur oxides, which include SO2, are 
colorless gases emitted primarily by burning fossil fuels and volcanic activity. Nitrogen dioxide is a brownish, 
highly corrosive gas with a pungent odor that is formed from nitrogen oxides emitted by electric utilities, 
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TABLE 3.5-1 
AMBIENT AIR QUALITY STANDARDS 

Pollutant 
Units Averaging 

Time 

Maximum Allowable Concentration 
National 
Primary 

National 
Secondary 

State of 
Hawaii Particulate Matter (<10 microns) nirn Annual 50 50 50 

24 Hours 1502 1502 1503  Particulate Matter (<2.5 microns) pg/rre Annual 15 1  15 1  - 
24 hours 654 654 - Sulfur Dioxide pg/m3  Annual BO - 80 
24 Hours 3653  - 3653  
3 Hours .. 1,3003  1,3003  Nitrogen Dioxide 119/m4  Annual 100 100 70 Carbon Monoxide iighnj 8 Hours 10,000 10,000 5,000 
1 Hour 40,000 40,000- 10.000 Ozone p g/m3-  8 Hours 157. 1573:b  - 
1 Hour 2357  23e 1003 Lead pg/m3  Calendar 1.5 1.5 1.5 

Quarter 
Hydrogen Sulfide llgtrn3  1 Hour - 353  

Source: Section 40, Part 50, Code of Federal Regulations. 
Chapter 11-59, Hawaii Administrative Rules. 

Notes: Three-year average of annual arithmetic mean. 
2  99th  percentile value averaged over three years. 
3  Not to be exceeded more than once per year. 
4 98th  percentile value averaged over three years. 
5  Three-year average of fourth-highest daily 8-hour maximum. 
° Implementation of standard currently stayed pending federal court decision. 
7  Standard is attained when the expected number of exceedances is less than or equal to 1. 

industrial boilers and combustion of fossil fuels. Carbon monoxide is a colorless, odorless and tasteless gas produced by the incomplete combustion of fossil fuels. Ozone is formed in the atmosphere by a chemical reaction of nitrogen oxides and volatile organic compounds in the presence of sunlight. Although an ozone layer in the upper atmosphere shields the earth from harmful ultraviolet radiation, high ozone levels at ground level can cause harmful effects to humans and plants. Lead is a naturally occurring substance that has been used extensively in paint and gasoline. Historically, lead particulates enter the air mainly from vehicle exhaust. The elimination of lead in gasoline sold in the United States has greatly reduced the amount of lead in the air. Hydrogen sulfide is a colorless malodorous gas with the smell of rotten eggs. It is normally generated when sewage is allowed to stand for a long period. 

The national AAQS are stated in terms of primary and secondary standards for most of the regulated air pollutants. National primary standards are designed to protect public health with an "adequate margin of safety". On the other hand, national secondary standards define levels of air quality necessary to protect public welfare from "any known or anticipated adverse effects of a pollutant". In contrast to the national AAQS, the State AAQS are designed "to protect public health and welfare and to prevent the significant deterioration of air quality". The AAQS specify a maximum allowable concentration for a given air pollutant for one or more averaging times to prevent harmful effects. Averaging times vary from one hour to one year depending on the pollutant and type of exposure necessary to cause adverse effects. In the case of the short-term (i.e., 1-hour to 24-hour) AAQS, national and State standards allow a specified number of exceedances per year. The State AAQS are in some cases considerably more stringent than comparable national AAQS. In particular, the Hawaii 1-hour AAQS for CO is four times more stringent than the comparable national limit, and the State 1-hour limit for ozone is more than twice as stringent as the national 1-hour standard. Pending court review, the national 1-hour ozone standard will be phased out during the next few years in favor of a new (and more stringent) 8-hour standard. 
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The pollutants relevant to the project are those related in large measure to motor vehicles, which have 
historically constituted a major source of ambient air pollution. These pollutants are CO, hydrocarbons, 
nitrogen oxides and ozone. Lead was a major motor vehicle pollutant until its elimination from gasoline. 
Carbon monoxide impacts are localized. Even under the worst meteorological conditions, high concentrations 
of CO under the most congested traffic conditions are limited to a relatively short distance from heavily 
traveled roadways. Therefore, CO impacts are analyzed on a localized or urnicroscale level. Hydrocarbon 
and nitrogen oxide automotive emissions play a large role in the formation of ozone. Since the chemical 
reactions are slow and occur as the pollutants diffuse downwind, elevated ozone levels are often found many 
miles from pollutant sources. Therefore, the impacts from hydrocarbon and nitrogen oxide emissions are 
generally analyzed on a regional or Imesoscale level. 

3.5.2 Regional Compliance with the Standards 

Air pollutants from vehicular, industrial, natural and/or agricultural sources affect the present air quality in the 
project area. Much of the PM emissions on Oahu originate from area sources, such as agriculture. Sulfur 
oxides are emitted almost exclusively by point sources, such as power plants and refineries. Nitrogen oxide 
and hydrocarbon emissions emanate predominantly from industrial point sources, although area sources 
(mostly motor vehicle traffic) also contribute a substantial share of total nitrogen oxide emissions. The 
majority of CO emissions are generated by motor vehicles. 

The Hawaii State Department of Health (DOH) operates a network of nine air quality monitoring stations at 
various locations on Oahu. However, each station typically monitors only certain air quality parameters. 
Seven of the DOH air monitoring stations on Oahu are located within or near the project study area. These 
include stations at Kapolei, Makaiwa, Pearl City, Liliha, Sand Island, Downtown Honolulu and Waikiki. Table 
3.5-2 summarizes annual statistics from these stations based on the most recent data currently available. A 
brief summary of the air quality monitoring data at these stations is provided below. 

Particulate matter of less than 10 microns in diameter (PM-10) is monitored at Kapolei t  Pearl City, Liliha and 
Downtown Honolulu. The maximum 24-hour PM-10 concentrations 1999 and 2000 ranged from 43 ug/m 3  at 
the Downtown Honolulu station in 1999 to 164 ug/m3  at the Pearl City station in 2000. There were no 
recorded exceedances of the State or national AAQS. 

Carbon monoxide is monitored at Kapolel, Downtown Honolulu and Waikiki. In 1999 and 2000, maximum 1- 
hour CO concentrations at these locations ranged from 5.2 to 4,788 ug/m 3, and no exceedances of the State 
or national 1-hour AAQS were recorded. The 8-hour CO concentrations for 1999 and 2000 reached a 
maximum level of 1,853 ug/m 3, which is 37 percent of the allowable State limit and 19 percent of the 
allowable national limit. Although the highest CO concentrations typically occur on sidewalks near traffic-
congested intersections, DOH measurements are not made at these locations because of practical 
constraints. Therefore, the DOH monitoring data may not be entirely representative of the maximum 
concentrations that occur within public areas. 

Ozone is measured only at the Sand Island station. The maximum 1-hour concentration for 1999 was 110 
ug/m3  and for 2000 was 98 ug/m 3. There were no exceedances of the State or national AAQS. 

Sulfur dioxide (SO2) is monitored at Kapolei, Makaiwa and Downtown Honolulu. No exceedances of the State 
or national 3-hour standard were recorded at these stations in 1999 and 2000. The maximum 3-hour SO2 
concentration recorded was 50 ug/m 3  at the Makaiwa station in 1999. This is about four percent of the State 
and national standards. There were also no exceedances of the State or national 24-hour AAQS for SO 2  
during 1999 and 2000. The maximum 24-hour concentration at any of the three locations during 1999 and 
2000 monitoring period was 20 ug/m3, which is about five percent of the State and national standards. 

Ambient lead monitoring was discontinued in October 1997 with the EPA's approval. 
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Nitrogen dioxide is only monitored at the Kapolei station. The highest measurements of NO 2  concentrations 
ranged between 7 and 9 ug/m 3, well within the State and national AAQS. Therefore, no exceedances were 
recorded. 

1 

Based on the discussion above, the State and national AAQS for SO2, NO2, ozone and PM-10 currently 
appear to be met in the project area. In fact, the project area, as well as the entire State, is presently an 
attainment area for all national AAQS. In addition, while CO measurements taken at the monitoring stations 
suggest that concentrations are in compliance with the State standards, CO concentrations near congested 
intersections could exceed the State AAQS at times. As indicated in Section 3.5.1, the State standards for 
ozone and CO are more stringent than the national standards. 

3.5.3 identification of Sensitive Sites 

Since areas near congested intersections may have CO concentrations exceeding the State AAQS, 
representative receptor areas within the project boundaries were identified for analysis. Because of the large 
scale of this project and the many intersections that could be affected by it, the CO microscale air quality 
analysis was limited to 23 intersections dispersed across the project area. They were selected based on a 
qualitative assessment that these could be areas of maximal CO concentrations from existing and future 
traffic congestion. They are meant to be representative of the locations in the project area expected to 
experience peak CO concentrations. The selected intersections are listed below, and the locations of these 
intersections are shown by number on Figures 3.5-1A and 3.5-1B. 

1. Kahuapaani Street / Salt Lake Boulevard 
2. Luapele Drive / Salt Lake Boulevard 
3. N. King Street / Kalihi Street 
4. Dillingham Boulevard / Kalihi Street 
5. S. King Street / Bishop Street 
6. Hotel Street! Bishop Street 
7. S. King Street / Punchbowl Street 
8. S. King Street /Ward Avenue 
9. S. King Street / Pensacola Street 
10. Kapiolani Boulevard / Pensacola Street 
11. Kapiolani Boulevard / Kalakaua Avenue 
12. S. King Street / Beretania Street / University Avenue 
13. Dole Street! University Avenue 
14. Nimitz Highway / Sand Island Access Road 
15. Nimitz Highway /Waiakamilo Road 
16. Ala Moana Boulevard / Richards Street 
17. Ala Moana Boulevard / South St. 
18. Ala Moana Boulevard / Atkinson Drive 
19. Ala Moana Boulevard / Kalia Road 
20. Kalakaua Avenue / Kaiulani Avenue 
21. Kalakaua Avenue / Kapahulu Avenue 
22. Kuhio Avenue / Kapahulu Avenue 
23. Kuhio Avenue / Seaside Avenue 
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3.6 NOISE AND VIBRATION 

3.6.1 Noise and Vibration Metrics and Standards 

1) 	Transit Noise 

The Federal Transit Administration (FTA) has developed criteria for assessing noise impacts related to transit projects. The standards outlined in Transit Noise and Vibration Impact Assessment  (FTA, 1995) are based on community reaction to noise. The standards evaluate changes in existing noise conditions using a sliding scale. The higher the level of existing noise, the less transit projects are allowed to contribute additional noise. 

The basic unit of measurement for noise is the decibel. To better account for human sensitivity to noise, decibels are measured on the "A-scale," abbreviated dBA. In accordance with FTA guidelines, the EIS focuses on average noise conditions over a 24-hour period, in order to account for human sensitivity to noise during the nighttime hours. Noise that occurs at night (between 10:00 p.m. and 7:00 a.m.) is given a ten dBA penalty. This adjusted noise measurement unit is known as a Day Night Equivalent Level (Ldn). A rural area with no major roads nearby would average around 50 dBA (Ldn); a noisy residential area close to a major arterial would average around 70 dBA. Most of the residential areas in the study corridor fall within this range. Figure 3.6-1 provides other typical Ldn values for rural and urban areas. 

Some land use activities are more sensitive to noise than others (parks, churches, and residences are more noise sensitive than industrial and commercial areas). The FTA Noise Impact Criteria group sensitive land uses into the following three categories: 
— • 	Category 1: Buildings or parks where quiet is an essential element of their purpose. • Category 2: Residences and buildings where people normally sleep. This includes residences, hospitals and hotels where nighttime sensitivity is assumed to be of utmost importance. • Category 3: Institutional land uses with primarily daytime uses that depend on quiet as an important part of operations, including schools, libraries and churches. 

Representative noise sensitive receptors are selected where existing 24-hour noise levels are measured for Category 2 land uses and peak one-hour noise levels are measured for Category 1 and 3 land uses. At these locations, the noise level including that from the proposed transit alternatives is calculated and compared to the measured existing noise level. 

2) 	Transit Vibration 

In addition to transit noise, there is also the concern for potential impacts of vibration from transit operations. Ground-borne vibration is a small but rapidly fluctuating motion transmitted through the ground. Ground-borne vibration diminishes (or "attenuates") over distance. Some soil types transmit vibration quite efficiently; others do not. The response of humans, buildings, and sensitive equipment to vibration is described in this section in terms of the root-mean square (RMS) velocity level in decibel units (VdB). As a point of reference, the average person can just barely perceive vibration velocity levels below 70 VdB. Comparisons of typical ground-borne vibration levels are presented in Figure 3.6-2. 
3.6.2 Existing Noise and Vibration Environment 

Existing noise levels vary widely along the BRT alignment, which reflects the variety of current land uses and noise sources within the study area. Noise levels were measured in April and December of 1999 and October 2001 to characterize the existing noise environment in the vicinity of the Refined BRT alignment (Figures 3.6-3A and 3.6-3B). To assess the potential noise effects of the proposed Aloha Stadium Transit Center, 
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additional noise measurements were conducted in June 2002 at sensitive receptor locations (Sites AS-1 through AS-10) in the Puuwai Momi and Halawa Valley residential communities. The existing noise levels for a total of 41 sites are summarized in Table 3.6-1. 

Twenty-eight sites required long-term (24-hour) measurements to characterize noise levels at land uses with nighttime sleep activity such as residences and hotel/motels. The 13 short-term measurement sites represent daytime land uses such as schools and parks. Each measurement location is representative of surrounding noise sensitive land uses. Ambient vibration levels were not measured as part of this study. The FTA 
Vibration Impact Criteria were used to identify locations where potential impacts may occur based on existing land use activities. 

3.7 ECOSYSTEMS 

This section reviews the existing vegetation, wildlife, and marine ecosystems in the study area. 

3.7.1 Terrestrial Vegetation  

Vegetation within the study area consists of. 

• Maintained plantings, such as roadway medians, shoulders, landscaping of adjacent properties, golf courses, and botanical gardens 

• Ruderal (weedy) patches, such as undeveloped properties 
• Abandoned agricultural areas, such as the area makai of H-1 near Kapolei 
• Cultivated agricultural areas, such as the Pearlridge watercress farm and the diverse agricultural areas in Ewa 

According to the U.S. Fish and Wildlife Service (FWS), three federally endangered plant species have been observed within the Ewa area of the study corridor 
• kooloaula (Abutilon menziesiO, 
• awiwi (Centaurium sebaeoides), and 
• ihiihi (Marsillea tease) 

In addition, the plant pu'uka'a (Torulinium odoratum ssp. auriculatum), a Species of Concern, has been reported within the Ewa portion of the study area. 

Many impressive trees and plants are found within the study area. Some of these trees meet the criteria for "Exceptional Trees," which are defined as "a tree or grove of trees with historic or cultural value, or which by reason of its age, rarity, location, size, aesthetic quality, or endemic status has been designated by the city council as worthy of preservation." (Revised Ordinance of Honolulu Section 41-13.2, 1990) 

In addition, several streets within the study area contain mature vegetation within medians and streetscapes. These include Dillingham Boulevard, Richards Street, Halekauwila Street, Kapiolani Boulevard, South King Street, and Kalakaua Avenue. Many examples of banyan trees, monkeypods, mahogany trees, palm trees, and other impressive species lie along the corridors. 

The community and elected officials had concerns regarding the potential impacts to existing trees as a result of the proposed project. A tree inventory was conducted where street widening was anticipated. In compiling the baseline tree inventory, a certified arborist recorded trees on the In-Town BRT alignment. Other streets and specific areas were added to the inventory as necessary. More than 900 trees were inventoried. The 
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TABLE 3.6-1 
MEASURED EXISTING NOISE LEVELS 

Receiver 
Location 

Land Use 
Category' 

Address 
LONG-TERM 24-HOUR SITES Ldn/Leq2  

66164 
1 ETA 2 Bishop Garden Apartments at 1470 Dillingham Boulevard 

2 ETA 2 2386 Kapiolani Boulevard 74172 

3 FTA 2 845 University Avenue 69/71 

4 PTA 2 Apartment Building, 1720 Ala Moana , 
77175 

5 PTA 2 Saratoga Avenue at Post Office 66/63 

6 ETA 2 Apartments on Kuhio Avenue between Launiu & Kaiolu Streets 76/78 

7 PTA 2 Outrigger Waikiki Islander Hotel 70/76 

8 PTA 2 Waikiki Banyan Hotel 72/72 

9 PTA 2 Queen Kapiolani Hotel on Kapahulu at Cartwright Road 70/68 

10 ETA 2 1350 Ala Moana Boulevard _ 73171 . 

11 ETA 2 Executive Center at Hotel and Bishop Streets 77/77 

12 ETA 2 Residences on King Street 66/66 

13 PTA 2 1122 Elm Street Apartment on Pensacola Street 74/74 

14 FTA 2 Harbor Square Condominiums — Ala Moana Boulevard side 76174 

15 ETA 2 Harbor Square Condominiums — Alakea Street side 73/71 

16 ETA 2 Nakama Residence (near Blood Bank) 77/77 

17 PTA 2 Chinatown Gateway Apartments 73/72 

18 PTA 2 Straub Hospital 
75/72 

AS-1" PTA 2 Momi Apartments — Building 1 _Puuwal 
67/68 

AS-2 ETA 2 Puuwai Momi Apartments — Building 3 67/68 

AS-3 PTA 2 Puuwai Morni Apartments — Buildings 4 and 5 62/63 

AS-44  PTA 2 Single-family residence on Ohenana Loop, Halawa Valley Estates 55/54 

AS-5 FTA 2 Single-family residence on Ohenana Loop, Hatawa Valley Estates 60/59 

AS-6" PTA 2 Single-family residence on Ohenana Loop, Halawa Valley Estates 60/59 

AS-7' PTA 2 Single-family residence on Ohenana Loop, Halawa Valley Estates 69/70 

AS-8 ETA 2 Single-family residence on Ohenana Loop, Halawa Valley Estates 69/70 

AS-94  PTA 2 Single-family residence on Ohialomi Place, Halawa Valley Estates 72/73 

AS-10 FTA 2 Single-family residence on Luaole Place 69/68 

SHORT-TERM 15-MINUTE SITES Leq 

A PTA 3 Kalihi Kai Elementary School 69 

B PTA 3 Honolulu Community College 72 

C PTA 3 Aala Park on King Street 68 

D FTA 3 Chinatown Gateway Park at Hotel and Bethel 73 

E PTA 3 YWCA on Richards Street 
68 

F FTA 3 lolani Palace, on Richards 68 

G FTA 3 Mani Palace, on King 
75 

H ETA 3 Ala Wai Community Park 

I 

67 

ETA 3 Buddhist Study Center on University Avenue 70 

J ETA 3 Fort DeRussy, on mauka side of Kalia Road 66 

K ETA 3 Thomas Square on King Street 62 

L ETA 3 McKinley High School classroom building on Pensacola Street 61 

M FTA 3 McKinley High School building on King Street 62 

Source: Parsons Brinckerhoff, Inc. September 2002. 

Notes: 'Land use category descriptors: 
PTA Category 'I = Buildings or parks where quiet is an essential element of their purpose. 

PTA Category 2 = Residences and other buildings where people sleep, such as hotels, apartments and hospitals. 

PTA Category 3 = Institutional land uses with primarily daytime and evening use, Including schools, libraries and churches. 

2  Ldn is used for land uses with nighttime noise sensitivity and for residential areas where PTA rather than FHWA noise procedures 

are applicable. Peak-hour Leq is used for commercial, industrial, and other land uses that do not have nighttime noise sensitivity. 

3  24-hour noise levels at these locations were estimated based upon short-term noise samples, which were compared to the closest 

24-hour noise measurement locations. 

■•■•■• 
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survey entailed noting the tree species, size (in diameter at breast height), distance from the curb, maturity (including transplantability), and health condition. The arborist determined the maturity, transplantability, and health of each tree by conducting a visual check. 

Notable trees were also identified as part of the study. A "notable" tree is defined as those trees that the arborist deemed to be important to the urban landscape character. This category includes individual trees or tree types, as well as groups of trees that together comprise a recognized and important element of the visual landscape. Examples of notable trees along the alignment are large banyan trees (Ficus spp.) on Kalia Road, the Kamani trees (Callophylum inophyllum) lining Dillingham Boulevard, monkeypod trees (Samanea semen) on Kapiorani Boulevard, and clusters of various palms on Saratoga Road in Waikiki. 

Tree health was also considered in determining whether or not trees are "notable*. If the arborist identified a tree to be "overmature" (close to its life expectancy for successful replanting) or otherwise unhealthy, the tree was typically not deemed to be "notable". Only in a few instances were unhealthy or overmature individual trees identified as "notable" because of their contribution to the overall landscape. Examples of such trees are the Kaman' trees on Dillingham Boulevard and the monkeypods on Kapiolani Boulevard. 

Preliminary designs prepared after the MIS/DEIS was published (August 2000) and initial plans indicated that there would be impacts on urban street trees. Because of concerns about the magnitude of tree impacts initially identified, the City undertook concerted efforts to redesign portions of the In-Town BRT to minimize tree impacts. Redesign efforts in various locations included shifting or eliminating bus stops, reducing the number or size of traffic and BRT lanes, converting some exclusive BRT lanes to semi-exclusive or mixed-traffic lanes, and designing bus stops around existing trees, among others. 

3.7.2 Freshwater Fish and Terrestrial Wildlife 

The study area encompasses mostly urbanized land. Any remaining terrestrial wildlife habitats are generally highly modified and populated with introduced wildlife species. Numerous streams within the corridors provide habitat for species of Introduced and indigenous fish, and migrating shorebirds. All streams have been modified in the lower reaches and are of relatively poor ecological quality. 

The FWS notes that the Hawaiian hoary bat (Lasiurus cinereus semotus), federally listed as endangered, has been sporadically sighted within the Honolulu metropolitan area. The following waterbird species, federally listed as endangered, have been observed in wetland areas within the project area: 
• Hawaiian coot (Fulica americana alai), 
• Hawaiian duck (Anas vvyvilliana), 
• Hawaiian common moorhen (Gal/Thula chloropus sandvicens(s), and 
• Hawaiian stilt (Himantopus mexicanus knudsem). 

The Oahu elepaio (Chaoiempis sandwichensis ibidis) has also recently been listed as an endangered species and its critical habitat designated. Their critical habitat is associated with the Koolau and Waianae mountains on Oahu. 

The State of Hawaii lists the Oahu population of the white tern (Gygis alba) as endangered. White tems are a relatively recent bird to the avifauna of Oahu. Prior to the 1960s, they could only be seen with regularity in the Northwestern Hawaiian Islands. Their establishment on Oahu may be a result of crowded conditions elsewhere which have forced the birds to search for other roosting and nesting localities. At present the major site used by white tems on Oahu is Kepi°lani Park, with some activity scattered elsewhere in urban Honolulu (Bruner, May 1992). 
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3.8 WATER 

This section discusses surface waters (such as lagoons, streams, navigable waters, or harbors), groundwater, floodplains, coastal areas, wetlands, and water-dependent recreation. 

3.8.1 Surface Water 

The State's general policy is to maintain or improve existing water quality in all State waters. All waters of the State of Hawaii are classified as inland waters or marine waters. Inland waters are fresh waters, brackish waters, or saline waters, including streams, springs, wetlands, estuaries, anchialine pools, and saline lakes. Types of marine waters are embayments, open coastal waters, or oceanic waters. The State has defined water use classifications for inland and marine waters and set water quality criteria for each water use classification. 

According to the Hawaii Department of Health (HDOH) administrative rules, inland waters can be either water use Class 1 or Class 2. The water quality in Class 1 waters is to be maintained in their natural states; no waste discharge is allowable. Class 2 waters are those to be protected for recreational use, propagation of aquatic life, agricultural and industrial water supplies, shipping, and navigation. Marine waters are categorized as Class AA and Class A Class AA waters are to "remain in the natural pristine state as nearly as possible with an absolute minimum of pollution or alteration of water quality from any human-caused source or actions." Class A waters can be used for "recreational use and aesthetic enjoyment," among other allowable uses compatible with protecting the natural resources in these waters (Hawaii Administrative Rules (HAR), Chapter 11-54, Water Quality Standards). 

1) 	Coastal Surface Waterbodles 

The following large coastal surface water bodies are located within or adjacent to the project study area: 
• Pearl Harbor 
• Keehi Lagoon 
• Honolulu Harbor 
• Kewalo Basin 
• Ala Wai Canal and Boat Harbor 

These five water bodies are all highly urbanized and/or altered from their natural state. All have been listed by HDOH as "Water Quality-Limited Segments," as required by the Clean Water Act Section 305(b) and defined by 40 CFR 130.8. Water Quality-Limited Segments are water bodies having pollutants in excess of the established water quality standards, such that they cannot reasonably be expected to attain or maintain state water quality standards without additional action to control sources of pollution. 

a) 	Pearl Harbor 

Pearl Harbor is an estuary designated as Class 2 inland water, with a special set of water quality criteria because of its polluted condition. Pearl Harbor receives flows from a drainage basin of approximately 100 square miles. Freshwater inflows create a stratified estuary where a surface layer of brackish water flows out of the main channel with little tidal influence. The abundant rainfall at the heads of the streams that drain into Pearl Harbor results in runoff that transports pollutants from upland forest, agricultural, commercial, industrial, military, and residential lands. Water quality parameters for nitrogen, phosphorus, turbidity, fecal coliform, temperature, and chlorophyll are frequently violated in Pearl Harbor. The narrow entrance channel and the configuration of the lochs retard flushing of the harbor (Hawaii Coastal Zone Management Program, Office of State Planning, June 1996). Siltation is also a major problem, which is addressed by frequent maintenance dredging. Sediments are continuously resuspended by ship traffic. 
1•••■• 
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b) 	Keehl Lagoon 

Keehl Lagoon is a highly modified water body, designated Class A by HDOH. After World War II, seaplane runways were dredged, greatly increasing the volume of the lagoon and retarding flushing. When the Honolulu International Airport (HIA) was built, an additional circulation channel was constructed, which improved water quality, but a gradient of increasing turbidity and plant nutrients exists toward the discharges of Kalihi and Moanalua Streams. Other point source discharges to the lagoon include a drainage canal from HIA and adjacent industrial areas, and several additional drainage outlets along Lagoon Drive on the more southwesterly shoreline of the lagoon. The currents in Oahu's southern coastal waters move from Honolulu Harbor into Keehi Lagoon. These currents may transport pollutants into Keehi Lagoon and recirculate suspended matter. Various causes, effects and symptoms of water pollution in the lagoon have been documented, including petrochemical contamination of sediments and water, fish kills, and the presence of human enteric viruses. Although circulation in Keehi Lagoon is good, the lagoon regularly experiences violations of water quality parameters for phosphorus and turbidity. Nearly the entire lagoon includes fill material deposited from nearby dredging and from other sources. 

In 1943, Kalihi Channel was dredged to the depth of 35-40 feet as part of military project to connect Kapalama Basin in Honolulu Harbor with the open ocean. Currently, there are two bridges over the Kalihi Channel effectively blocking ship access to Honolulu Harbor from Keehi Lagoon. 

Over 300 vessels (e.g. boats and floating structures) are anchored throughout Keehi Lagoon and are often used as residences. Many of the vessels are not seaworthy and cannot propel themselves under their own power. 

C) 	Honolulu Harbor 

Honolulu Harbor is a Class A marine embayment. Honolulu Harbor has had recognized water pollution problems as far back as the 1920s. Two streams, Kapalama and Nuuanu, and numerous ditches and storm drains, contribute runoff to the harbor, along with associated pollutants. Water quality in the Kapalama Basin portion of the harbor is particularly poor because of discharges from Kapalama Stream. The parameters of greatest concern are nutrients, metals, suspended solids, pathogens, and turbidity (HDOH, March 1998). Coliform bacteria, nitrogen, phosphorus, and turbidity levels In the water regularly exceed State water quality standards. In 1978 and subsequent HDOH sampling, heavy metals, chlorinated pesticides, polychlorinated biphenyls (PCBs), chlordane, and dieldrin (a toxic chlorinated organic compound used in insecticides) have been identified in harbor waters. 

d) Kewalo Basin 

Two major storm drains discharge into Kewalo Basin, a Class A marine embayment. One drain serves Ala Moana Park and Center and the mauka residential and commercial areas. The other drain serves the Ward Avenue-Kakaako District, which consists of mostly light industrial and commercial businesses. All areas support heavy vehicular traffic. Kewalo Basin's design hinders circulation of water in the basin. As a result, the urban pollutants that collect in the basin remain concentrated for extended periods. Street debris, oil, chemicals, nutrients, and heavy metals are transported by urban runoff into Kewalo Basin (Hawaii Coastal Zone Management Program, Office of State Planning, June 1996). Water quality standards have been exceeded for nitrogen, phosphorus, and turbidity (HDOH, March 1998). 

e) Ala MI Canal and Boat Harbor 

The Ala Wai Canal is a Class 2 inland water or estuary; the Ala Wai Boat Harbor at the mouth of the Ala Wai Canal is a Class A marine water body. As the connecting point for the Makiki, Manoa, Pablo, and Kapahulu watersheds, the Ala Wai Canal accumulates sediments, nutrients, some heavy metal contaminants, solid waste, and trash (Hawaii Coastal Zone Management Program, Office of State Planning, June 1996). 
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Phytoplankton growth, suspended sediments, and visually objectionable trash discolor water In the canal. In addition, some incidences of bacterial infection have been reported. Water circulation from the point where the Manoa Stream meets the canal to near Kapahulu Avenue is poor. Floating debris collects under the makal side of the McCully Street Bridge, creating an unsightly mess. There is a fish advisory against the consumption of fish from the Ala Wai Canal, as well as other urban streams in Honolulu. Though the Ala Wai Canal flows into the boat harbor, the fish advisory does not mention the boat harbor specifically or other water bodies associated with urban streams. ••■•••• 

2) 	Streams 

In addition to the large water bodies discussed above, several Most of these stream channels have been altered in the lower These streams include the following: 
• Makakilo Gulch 
	

• 
• Makalapa Gulch 
	

• 
• Hunehune Gulch 
	

• 
• Kaloi Gulch 
	

• 
• Honouliuli Gulch 
	

• 
• Waikele Stream 
	

• 
• Kapakahi Stream 
	 • 

• Panakauahi Gulch 
	

• 
• Waiawa Stream 
	 • 

• Punanani Gulch 
	

• 
• Walmalu Stream 
	 • 

• Kalauao Stream 
	 • 

••••■■ 

streams are located within the study area. 
reaches and are not of high ecological quality. 

Drainage canal next to Kalauao Stream 
Aiea Stream 
Halawa Stream 
Moanalua Stream 
Kahauiki Stream 
KaUhl Stream 
Kapalama Stream/Drainage Canal 
Waolani Stream 
Nuuanu Stream 
Pauoa Stream 
Makiki Stream 
Manoa-Palolo Drainage Canal 

.■■■•■ 

The water quality in these urban streams Is poor. HDOH in May 1998 placed a health advisory against the consumption of fish from the Ala Wai Canal and other urban streams in Honolulu, due to the detection of organochlorine pesticides and lead in the fish. This advisory is still in effect (HDOH Fish Advisory, "DOH advises public to not eat fish from Honolulu streams," May 21, 1998). 

3.8.2 Groundwater 

1) 	Soil and Geology 

Within the study area, coral reefs and eroded volcanic material have formed a wedge of sedimentary rock and sediments, referred to as caprock, which rests on the underlying volcanic rock. Caprock is composed predominantly of coral-algal limestone, intedaid with terrigenous clays and muds. Volcanic ash from the Honolulu volcanic series is often found in the caprock. The caprock Is approximately zero to 1,000 feet thick in the study area (Wentworth, 1951). 

Underneath the caprock lies the volcanic rock of the Koolau Range in most of the study area. Occasionally, these rocks are exposed towards the Koko Head end and they dominate the central portion. The rocks are mostly volcanic lava flows and pyroclastic deposits. The volcanic rocks exposed towards the Ewa end of the study area near Kapolei are part of the Waianae volcanic series. 

There is recent alluvium in the study area, consisting mainly of clayey organic silt with variable amounts of sand, some pockets of gravel and cobbles, and localized thin layers of marine sediments. Low-lying areas were filled during urbanization and are usually underlain by recent alluvium. Often, these areas were 
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originally marshlands. The Downtown Honolulu area consists mainly of silty sand and coral gravel dredged 

from Honolulu Harbor. It is unconsolidated, with high porosity and permeability. 

The central and Ewa portions of the study area are mostly on alluvium and volcanic rock. The volcanic rocks 

are typical a'a and pahoehoe flows. They vary greatly in strength, thickness, hardness, and other engineering 

properties. There are also pyroclastic deposits that are generally permeable, low in strength, and may be 

highly weathered. Soil coverage on top of these rocks is generally thin to nonexistent. 

2) 	Aquifers 

The Southern Oahu Basal Aquifer (SOBA) is the principal aquifer underlying all of southern Oahu. The 

portions of the SOBA in the study area are the Pearl Harbor Aquifer Sector and the Ewa Aquifer System. In 

accordance with the 1984 Sole Source Aquifer Memorandum of Understanding between the FHWA and the 

Environmental Protection Agency (EPA), a Ground Water Impact Assessment (GWIA) has been prepared to 

meet the coordination requirements of Section 1424(e) of the Safe Drinking Water Act. 

The SOBA occurs as a basal freshwater lens floating on saline groundwater. It is recharged by rainfall that 

falls on the mauka area of Honolulu and the Leeward Coast. The caprock overlies the SOBA and impedes 

the escape of groundwater from this basaltic aquifer. Water in the caprock is brackish and not potable. The 

caprock is less permeable than water-bearing lava flows near the Koolau Range and constitutes a barrier that 

retards the seaward flow of groundwater. The caprock layer thins with distance from the shoreline and ends 

at varying distances inland, and the basalt layer is exposed or underlies surficial materials. As a 

consequence, inland areas of central Honolulu have the highest water tables in southern Oahu. 

Beneath the caprock and underlying all of southern Oahu, the SOBA is heavily utilized, containing large 

supplies of fresh water. The basal groundwater is under artesian pressure; water levels range from ten to 

thirty feet above sea level. Although the capacity of the caprock to store and transmit water is small 

compared to that of the basalt aquifer, the caprock contains large quantities of water accumulating from 

rainfall, irrigation return, and leakage upward from the artesian portion of the basalt aquifer. Caprock water is 

generally of poor quality because of its relatively high chloride content, but it has been developed for 

agricultural and industrial purposes. Groundwater levels in the caprock in the study area vary with ocean 

tides and may also be influenced locally by streams. Depths may be as little as five feet below ground 

surface in the Koko Head portion of the study area. 

There are numerous injection wells for waste discharge into the caprock in central Honolulu, including those 

for thermal effluent, car-wash return, and rainwater. Pollutants in these discharges do not reach the SO BA, 

however, due to upward artesian pressure. 

The U.S. Environmental Protection Agency (EPA) has designated the SOBA as the sole or principal source of 

drinking water for the Pearl Harbor area. Based on Hawaii status codes related to the protection of drinking 

water, the SOBA is designated as a currently used source of fresh drinking water that is both irreplaceable 

and highly vulnerable to contamination (Mink and Lau, 1990). 

3.8.3 Floodplains 

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Maps (FIRMs) indicate several 

areas within the study area falling within the 100- or 500-year base floodplains. These floodplains are 

associated with streams, estuaries, canals and tsunami inundation areas. The largest of these floodplain 

areas occurs Koko Head of Ward Avenue, makai of South King Street, and Ewa of Paoakalani Avenue. This 

area includes Ala Moana Beach Park, the Ala Moana Center, and Waikiki. The area includes the 100-year 

base floodplains associated with the Manoa-Palolo Stream and the Ala Wei Canal. It includes areas that 

would be inundated by worst-case hurricane conditions. 
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Other flood zones within the study area are associated with streams entering Pearl Harbor. Wailani, Kapakahi, and Waikele Streams form a floodplain where they enter the West and Middle Lochs. Waiawa, Honouliuli, Alea, and Kalauao Streams all have floodplains associated with them as they enter Pearl Harbor. Additional floodplains occur at the mouth of Pearl Harbor, along much of the Leeward Coast, and along Halawa Stream near Moanalua Highway. Another isolated floodplain occurs at the confluence of Nuuanu and Waolani Streams near the intersection of the Pali Highway and the H-1 Freeway. Floodplains are also associated with Kaloi Gulch, near Kapolei Parkway. 

3.8.4 Wetlands  

As defined by 40 CFR 230.41(a)(1), wetlands are those areas that are inundated or saturated by surface or groundwater at a frequency and duration sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically adapted to life in saturated soil conditions. There are no wetlands suspected to be present within the proposed construction areas as many of the streams In the study I area are concrete-lined, eliminating the potential for wetlands to exist. 

3.8.5 Navigable Waters 

Waters subject to tidal influence are generally defined as navigable. Further, navigability Is defined by usage such that non-tidal streams carrying commercial traffic are deemed navigable. Table 3.8-1 lists the streams in the majority of the study area that have been deemed navigable. Navigation of all streams in the study area is extremely limited or non-existent Most navigation is limited to small recreational boating such as canoes and kayaks (Communication with the U.S. DOT and the United States Coast Guard on March 23, 2000). Coordination with the U.S. Coast Guard will continue. For the purposes of the Department of the Army permitting requirements, the Division Engineer for the U.S. Army Corps of Engineers (ACOE) determines navigability under the authority of 33 Code of Federal Regulations (CFR) Part H, Section 329.14(b). The Coast Guard determination does not necessarily affect the ACOE permitting jurisdiction. 

TABLE 3.8-1 
NAVIGABLE WATERWAYS IN THE STUDY AREA 

Waterway 
Navigable Length 

Kilometers Miles 
Walawa Stream 0.16 0.1 
Waimalu Stream 0.16 0.1 
Waikele Stream 1.67 1.0 
Kahauiki Stream 0.74 0.5 

Panakauahi Gulch 2.04 1.3 
Kapakahi Gulch 0.37 0.2 
Kalauao Creek 0.16 0.1 

Aiea Creek 0.32 0.2 
Halawa Creek 0.32 0.2 

Moan alua Stream 1.60 1.0 
Kalihi Stream 0.80 0.5 

Kapalama Stream 0.80 0.5 
Nuuanu Stream 0.80 0.5 
Pauoa Stream Entire length 

Manoa-Palolo Drainage Canal Entire length 
Ala Wai Canal Entire length 

Sources: U.S. DOT, United States Coast Guard, letter, June 13, 1989. 
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3.8.6 Coastal Zone Management fCZM) Areas 

The U.S. Department of Commerce in September 1978 approved the Hawaii Coastal Zone Management 
(CZM) Program with the following goals: 
• Protect valuable resources; 
• Preserve management options; 
• Ensure public access to beaches, recreation areas, and natural reserves; and 

• Provide for solid and liquid waste treatment within the Special Management Area (SMA). 

In Hawaii, the Department of Business, Economic Development, and Tourism (DBEDT) administers the 
program. Federally funded activities must receive a consistency determination from the CZM program to 
assure that they meet the guidelines in the State policy. Hawaii Revised Statutes (HRS) Chapter 205A 
outlines special controls, policies, and guidelines for development within the area along the shoreline referred 
to as the Special Management Area (SMA) designated by the 1975 Shoreline Protection Act. This act gave 
the counties authority to issue permits for development activities proposed within the SMA. For the City and 
County of Honolulu, the Department of Planning and Permitting (formerly the Department of Land Utilization) 
is the agency that administers most of the SMA Use Permit program. The City Council has the authority to 
approve these SMA permits. In addition, the Kakaako area is a Hawaii Community Development District. 
This district stretches from Honolulu Harbor to Piikoi Street. In this district, the Hawaii Community 
Development Authority (HCDA) has the authority to approve SMA permits. 

3.8.7 Water Recreation 

Recreational uses of surface waters within or adjacent to the study area are limited primarily to the ocean and 
the Ala Wai Canal. The Department of Land and Natural Resources (DLNR), Division of Boating and Ocean 
Recreation, manages the recreational uses of shore waters and shore areas in accordance with Chapter 13- 
250-256, Part III, entitled "Ocean Waters, Navigable Streams and Beaches." ft divides the coastal areas into 
segments and specifies what water-based uses are allowed within specific zones. Most of the study area falls 
within the South Shore Oahu Ocean Recreation Management segment, which includes all ocean waters and 
navigable streams from Makapuu Point to the west boundary of the Reef Runway of HIA. In addition to 
swimming and sunbathing, people surf, snorkel, paddle, canoe, sail, cruise, ride jet skis, whale watch, water 
ski, and fish in this area. The remaining Ewa portion of the study areas falls within a Non-designated Ocean 
Recreation segment, from Pearl Harbor to Kalaeloa (formerly Barbers Point). 

Makai of Ala Moana Regional Park is the Ala Moana Commercial Thrill Craft Zone, which is restricted to 
commercial operators. Ewa of this zone and makai of HIA is the Keehi Lagoon/Kahakaaulana Islet 
Commercial Zone, which is the site of commercial thrill craft and other commercial ocean activities. 
Recreational thrill craft are accommodated in the Reef Runway Zone that parallels the airport's Reef Runway. 

Recreational use of the navigable streams in the corridor is minimal. Recreational use of the Ala Wai Canal 
consists primarily of paddling and fishing. However, as mentioned earlier in this section, the water quality is 
poor and HDOH has issued a health advisory regarding the consumption of fish from the Ala Wai Canal. 
(HDOH Fish Advisory, °DOH advises public to not eat fish from Honolulu streams," May 21, 1998). 

3.9 HAZARDOUS MATERIALS 

Present and historic land uses in the corridor could have produced site contamination. Most contaminated 
sites are or were associated with the use, transportation, or storage of hazardous materials. Heavy industrial 
activities and commercial uses such as vehicle service stations and dry cleaning operations are among the 
types of land uses with the potential to produce site contamination. Site contamination could result from on-
site land uses, or contaminants may have migrated from a nearby site to an area involved in one or more of 
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the project alternatives. This section provides preliminary information on documented sources of hazardous 
materials or contamination in the primary transportation corridor that could affect property acquisition or 
construction associated with the project. 

Regulatory information indicates the presence of Leaking Underground Storage Tanks (LUSTs), other 
sources of petroleum contamination, PCBs, potential solid waste, and/or hazardous waste materials 
throughout the Regional and In-Town BRT corridors. The Refined LPA will operate primarily on existing 
streets, where no hazardous materials are expected to be encountered. No hazardous material sites have 
been identified at proposed transit stops. However, off street facilities associated with the BRT, such as 
transit centers and traction power supply stations (TPSS) for the In-Town BRT may encounter site 
contamination issues. 

The approximately 15 TPSS sites to be located intermittently along the In-Town BRT alignment would each 
have a roughly 500 square-foot footprint. In most cases, they would be located inside existing or proposed 

• buildings. Potential TPSS locations are designated on the preliminary engineering drawings provided in 
Appendix B (see Volume 3). However, since it would be 8 to 14 years before the EPT is installed depending 
on the segment, the locations shown on the design drawings are not site specific; each notation is intended 
only to indicate the general vicinity in which a TPSS would be placed. Site specific environmental 
assessments of each TPSS would be prepared prior to proceeding with implementation of EPT. Locations 
and design treatments would be established with community input. 

Methane is likely to be present In the subsurface areas where petroleum contamination occurs. Methane is 
produced during the degradation of organic matter, including petroleum hydrocarbons. Methane could be a 
concern in the case of confined subsurface structures (such as utility vaults) where methane gases can build 
up and potentially ignite. Such incidents have been reported in areas of Iwilei and downtown Honolulu, and 
the presence of methane may need to be considered in project planning. 

3.10 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

3.10.1 Applicable Legal and Regulatory Requirements 

Section 106 of the National Historic Preservation Act (NHPA ) requires that actions that are federally funded, 
authorized or carried out take into account the effect of such actions on any district, site, building, structure or 
object that is included in or eligible for inclusion In the National Register of Historic Places (NRHP). Such 
resources are called "historic properties." Section 106 requires coordination and consultation the State 
Historic Preservation Officer (SHPO), and other agencies and organizations that may have an interest in or is 
mandated to protect historic properties. In addition, the Advisory Council on Historic Preservation is afforded 
the opportunity to comment on actions that may potentially affect historic properties. 

Chapter 6E of the Hawaii Revised Statutes (HRS) places similar responsibilities on State agencies to 
evaluate their projects. Since the project involves both federal and State agencies, both HRS Chapter 6E and 
Section 106 apply to the project. 

The Section 106 and Chapter 6E process consists of: (1) Identification of historic properties in the Area of 
Potential Effect (APE); (2) assess potential project effects on the historic properties in the APE, and, (3) if 
necessary, mitigate adverse impacts. This section of the FEIS documents activities to identify historic 
properties in accordance with the requirements of the Code of Federal Regulations (CFR) pertaining to the 
Protection of Historic Properties (36 CFR 800) (known as Section 106) and HRS Chapter 6E. 

For a district, site, building, structure or object to be considered eligible for the NRHP, it has "integrity of 
location, design, setting, materials, workmanship, feeling, and association", and meet any one of the following 
criteria: 
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(A) associated with events that have made a significant contribution to the broad patterns of history; 
(B) associated with the lives of persons significant in the past; 
(C) embodies the distinctive characteristics of a type, period, or method of construction, or represents the 

work of a master, or possesses high artistic values, or represents a significant and distinguishable 
entity whose components may lack individual distinction; or 

(D) yielded, or may likely yield, information important in prehistory or history. 

The Hawaii Register of Historic Places (HR) provides an additional criterion: 
(E) site that has cultural significance, such as religious structures (shrines, heiau), or human burial 

locations. 

For descriptive purposes, the historic properties identified in this section are categorized in the following 
manner. 
• Archaeological Remains, Sites or Resources. Most of these historic or potentially historic properties 

would be related to the Native Hawaiian population, especially those originating prior to western contact 

• Historic-Period Resources. These are historic or potentially historic buildings, structures or objects 
constructed or erected after western contact. This category includes historic districts. 

• Traditional Cultural Properties ETCP). An area or place associated with the cultural practices or beliefs of 
a living community because it is rooted in that community's history, or it is important in continuing that 
community's cultural identity. 

3.10.2 Description of the Resources 

The study area with regards to historic properties is called the Area of Potential Effect (APE). It is defined in 
36 CFR 800.16 as the "geographic area or areas within which an undertaking (project, activity or program) 
may directly or indirectly cause changes in the character or use of historic properties, if any such properties 
exist [It] is influenced by the scale and nature of an undertaking and may be different for different kinds of 
effects caused by the undertaking." Since many elements of the Refined LPA, such as the In-Town BRT 
transitway, would not rise above or extend beyond existing streets, the APE was limited to the street itself. 
However, where elements of the Refined LPA uses new right-of-way, such as transit centers, and/or involve 
structures, such as transit stops, the APE would be extended to the new right-of-way or those properties 
immediately adjacent to the structure. However, what is meant by adjacent could vary depending on the 
property. In a letter dated March 8, 2000, the SHP() concurred with the APE definition (see Appendix D). 

1) 	Archaeological Resources 

It is unlikely that archaeological remains exist near the soil surface in the project area because most of the 
project area is fill and/or the soil surface has been highly disturbed in association with large-scale agriculture 
and urban development. Also, the APE along most of the project area would be within the H-1 Freeway and 
existing streets. However, archaeologicedeposits, including burials, have been discovered in the project 
area, such as in Chinatown, Downtown/Aloha Tower, the Capitol District, Kakaako, the University of Hawaii 
Historic District, the Fort DeRussy area, and along Kalakaua Avenue in Waikiki. Some of these discoveries 
were unexpected. For example, one human burial was discovered in 1997 during construction activities at 
Pier 40 in an area of reclaimed land, and three burials were found on a site adjacent to the Middle Street Bus 
Maintenance Facility in 1992. The sandy soil conditions of Fort DeRussy and Kalakaua Avenue make the 
discovery of burials in these locations not unexpected. Further study or monitoring would be conducted if 
required on a site-specific basis, depending on the construction activity (i.e. excavation). 

Some of the Refined LPA's off-street elements are proposed to be in the Ewa plain, an area that has 
undergone substantial ground disturbance from past and present agricultural activities that would have . 
removed or destroyed surface or near surface archaeological remains. However, natural 
archaeological/cultural features remain, such as Puu Kapolei. Other off-street elements of the Refined LPA 
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are in urban areas where it is highly unlikely that there would be surface or near-surface archaeological 
resources or sites, but subsurface remains may be encountered if deep excavation is required. 

2) 	Historic-Period Resources 

The following program was used to identify historic-period resources in the APE. This program relied on 
consultation with the State Historic Preservation Division (SHPD). 
1. Research of secondary data sources, such as previous survey reports and current NRHP and HR lists to 

identify known historic properties; 
2. Conduct windshield surveys to identify buildings or structures that may be 50 years or older; 
3. Obtain information on the age of buildings and structures identified in the windshield survey; 
4. Consult with SHPD to eliminate buildings or structures that clearly would not meet NRHP Criteria; 
5. Conduct inventory survey of the remaining buildings or structures after Step Four to assess eligibility for 

the NRHP; and 

6. Obtain SHPD concurrence on NRHP eligibility assessment. 

As described above, the APE for historic-period resources would not extend beyond the roadway for many of the elements of the TSM Alternative and Refined LPA because they would be at-grade and within roadway 
rights-of-way. There are no historic-period resources in the APE of the TSM Alternative. Similarly, there are no historic-period resources in the APE of the Regional. BRT element of the Refined IPA, including project 
elements in Ewa and Aloha Stadium. However, the APE of the In-Town BRT element of the Refined LIDA 
includes several historic-period resources, among them are the Chinatown Historic District, Hawaii Capital 
Historic District, and the University of Hawaii Historic District (see Table 3.10-1 and Figures 3.10-1A and 3.10- 
1B) because transit stops will be located within each of these districts. Other historic-period resources listed 
on Table 3.10-1 and shown on Figures 3.10-1A and 3.10-1B were determined to be within the APE of the In-Town BRT because they are adjacent to proposed transit stops or would be affected by right-of-way 
acquisition. Many of the historic-period resources in the APE are located in an historic district. Descriptions of the three affected historic districts are provided below. 

A. Chinatown Historic District 

Chinatown (State Site 80-14-1380) is the oldest section of Downtown Honolulu. Constructed in the first 
decades of the 20th century, after the fire of 1900, Chinatown still retains a concentration of original and 
historically significant buildings, and its distinctive cultural activities and environment even of its earliest ethnic 
community. These historically significant buildings are primarily simple, two- and three-story structures of 
common materials, but with interesting details and harmonious designs. Typically the buildings abut the front 
and side property lines, with awnings over the sidewalks. Together, the buildings form a historical 
environment more significant than the individual structures. 

The Chinatown BRT Stop will be in proximity to two potentially historic properties, the Lung Doo Benevolent 
Society and Yew Char Buildings. 

B. Hawaii Capital Historic District 

The Hawaii Capital Historic District (State Site 80-14-1307) includes most of the important civic buildings in 
the core of Honolulu (see Figure 3.10-1B). The historic centralization of government services in Honolulu 
resulted in an unusual concentration of public and private architecture, spanning the years from 1820 (the 
Mission Frame House) through 1969 (the State Capitol Building). 

The government buildings have inspired commercial firms, churches, the YMCA and YWCA, among others, to 
erect buildings complementing the civic structures. Most of the civic buildings are government-owned, but 
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several are commercial or other institutional buildings. Some of the buildings in the district were specifically 
listed in the overall NRHP nomination, such as lolani Palace and Grounds, Kawaiahao Church and Grounds, 
Saint Andrew's Cathedral, and the Mission Houses because they had already been placed individually on the 
NRHP. The U.S. Post Office, Custom House and Court House (State Site 80-14-9952), one of the two 
historic-period resources of the district in the APE of the In-Town BRT, was individually listed on the NRHP in 
1975. Additional buildings were placed on the NRHP along with the district in 1978, including the other 
historic-period resources in the district in the APE, the Hawaii State Library (State Site 80-14-1307), There is 
a wide range of architectural styles in the district, with distinguished examples of Classical Revival, 
Romanesque, Spanish Mission, Italian Mediterranean, New England Colonial, French Baroque, and Georgian 
buildings. 

The significance of this district resides in its architectural and visual character, its large amount of open 
space, and its central role in the history of Oahu and the Hawaiian Islands. 

C. 	University of Hawaii Historic District 

The University of Hawaii (UH) Historic District (State Site 80-14-1325) is a non-contiguous district that 
includes the historically significant structures on the Manoa campus (see Figure 3.10-1A). Structures (e.g., 
transit stops) associated with the In-Town BRT will not be near the two areas of the campus that contribute 
heavily to the historical significance of the district: the original quadrangle and a circular drive off Dole Street. 

TABLE 3.10-1 
KNOWN AND POSSIBLE HISTOR1C-PERIOD RESOURCES IN THE APE 

Loc. 
No. Historic Resource Street 

State Site 
Number 

Register 
Status" Tax Map Key Year 

Built 
1 OR&L Office & Document Storage 

Building and Station 
N. King St. 80-14-1380 HR & DE 1-5-7:2 1914 

2 Chinatown Historic District N. King St. and 
Hotel St. 

80-14-9986 NRHP All of plats 1-7- 
2,3,4, et al. 

1900- 
1920 

3 _ Lung Doo Benevolent Society N. Hotel St. None * 1-7-3:33 
4 Yew Char Building N. Hotel St. None * 1-7-3:42 
5 Portland Building Hotel St. None DE (1/11/80) 2-1-10:13 1903 
6 Hawaii Capital Historic District Various 80-14-1307 NRHP Various — 
7 U.S. Post Office, Custom House, & 

Court House (HCHD) 
S. King St. 80-14-9952 NRHP 2-1-25:4 1871 

8 Hawaii State Library S. King St. 80-14-1307 NRHP 2-1-25:1 1913 
9 Square _Thomas S. King St. 80-14-9990 NRHP 2-4-1:1 — 
10 Kapidani Boulevard historic 

landscape 
Kapiolani Blvd. None * Various — 

11 Blue Cross Animal Hospital Kapioiani Blvd. None * 2-3-15:1 1938 
12 Varsity Theater University Ave. None TBD 2-8-006:032 1939 
13 University of Hawaii Historic District University Ave. 80-14-1325 HR 2-8-015:001 1931 
14 Bachman Hall 	• UH Campus — 

University Ave. 
None * 2-8-023:003 1949 

15 Dillingham Transportation Building 735 Bishop St. 80-14-9900 NRHP 2-1-14:03 1929 
16 City and County Corporation Yard Halo St. None * 2-1-60:5 1948-57 
17 Ala Moana Park Ala Moana 

Blvd. 
80-14-1388 HR 2-3-37:01 — 

18 Kapioiani Park (i/c Honolulu Zoo) Kapahulu Ave. 80-14-9758 HR Various — 
Source: 
Notes: 

Mason Architects, Inc. and State Historic Preservation Division, 2002 
Register Status: 

NRHP Usted on National Register of Historic Places. 
HR 	Listed on Hawaii Register of Historic Places (very likely to be eligible for the National Register). 
DE 	Determined Eligible for the National Register by the Keeper of the NRHP. 

Determined eligible from consultation with SHPD on June 24, 2002. 
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In addition, In-Town BRT structures will not be adjacent to other historic properties of the district, such as 
Founders Gate. However, the UH-Manoa BRT stop will be placed at Sinclair Circle and would be in proximity 
to Bachman Hall across a grassy lawn. The historic status of Bachman Hall has not been determined. 

D. 	Other Historic-Period Resources 

Other notable historic-period resources listed on Table 3.10-1 include the OR&L Office & Document Storage 
Building and Station (State Site 80-14-1380), Thomas Square (State Site 80-14-9990), Kapiolani Boulevard 
historic landscape, Dillingham Transportation Building (State Site 80-14-9900), Ala Moana Park, and 
Kapiolani Park, which includes Honolulu Zoo. The SHPD has designated the monkeypod trees along 
Kapiolani Boulevard as an historic landscape. These trees are considered "notable" because they are 
important to the urban landscape character. 

Historic Sidewalk Features, which are typically curbs made of lava rocks and sidewalks made of Chinese 
granite, are located at various places throughout Honolulu, from Kalihi to University and Waikiki. They were 
used during earlier periods of Honolulu's development. The light-colored Chinese granite sidewalks tend to 
be limited to the Chinatown/Downtown area. Table 3.10-2 provides the locations along the proposed in-Town 
BRT alignment where lava curbs have been identified and may be affected. 

TABLE 3.10-2 
HISTORIC SIDEWALK AND CURB ELEMENTS 

IN THE AREA OF POTENTIAL EFFECT OF THE IN-TOWN BRT 

Location Comments 

CHINATOWN/DOWNTOWN 

Hotel Street at Kekaulike Mali, Makai side - all lava; Mauka side - mostly lava 

Alakea Street between Queen 
Street and Nimilz Highway 

KKHD Side - about 2.5 pieces of lava at existing bus stop 

Bishop Street between Queen 
Street and Nimitz Highway 

Ewa Side — lava curbs 

South King Street at Punchbowl 
Street in front of State Library 

Mauka side curb and edge of sidewalk all lava 

KAKAAKO/MAKIK1 

South King Street at Aiapai Street 
to Cooke Street 

Mauka side - all lava to Cooke Street; Makai side — mostly lava 

South King Street at Ward Avenue, 
In front of Thomas Square and Neal 
Blaisdell Center 

Mauka side - all lava from Ward to Victoria St., except storm drain; 
Makai side - all lava at existing bus pull-out 

South King Street at Pensacola 
Street, in front of Kaiser Honolulu 
Clinic 

Mauka side - mostly lava; Makai side - all lava 

WAIKIKI AREA 

Saratoga Road 	 1Mostly lava rock 

Source: Parsons Brinckerhoff, Inc., December 2001. 
Note: Curbs locations surveyed approximately as shown in design drawings (SSFM, November 26, 2001). No 
granite sidewalks were noted during field surveys. 

, 
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3) 	Traditional Cultural Properties or Practices (TCPs) 

A traditional cultural property (TCP) may also be eligible for the NRHP. According to the National Register Bulletin 38. Guidelines for Evaluating and Documenting Traditional Cultural Properties  (1994), a TCP is defined generally as a resource that is eligible for the NRHP because of its association with the cultural practices or beliefs of a living community that (a) are rooted in that community's history, and (b) are important in maintaining the continuing cultural identity of the community. Consultation was held with the Office of Environmental Quality Control (0E0C) and the Office of Hawaiian Affairs (OHA) to identify potential TCPs in the study area. 

Following the initial consultation, a panel of experts was formed and convened. Its purpose was to develop a working definition of "cultural practice" in an urban setting and to develop a working definition of the geographic boundary of the study area. The panel included a mix of individuals with expertise including cultural anthropology, urban planning, social impact assessment and planning, and ethnography. 

The panel work session was held on May 24, 2001. It was agreed to define "cultural practices" to include the many traditions and ethnicities of Hawaii. The study corridor was identified, as the area between the H-1 Freeway and the ocean, and from Middle Street to Kapiolani Park. Several methods were employed to Identify cultural areas and practices, such as using the knowledge of the panel members and key informants, driving and walking through the neighborhoods of the study area, and obtaining schedules and other publications that provide information about cultural events. 

The panel was able to Identify over 400 cultural practices, which were categorized in the following manner From this list, two culturally significant districts were. identified: Chinatown and Mani PalacelKamehameha Statue area. As stated above, both areas are already considered historic properties in part or whole. 

Chinatown is the location of more than 70 cultural practices, the largest critical mass of practices identified in the study area. The "cultural character" of Chinatown is reinforced by the design of buildings, streets, and landscaping, as well as practices, such as the constant presence of sidewalk retail activities. 

The lolani Palace/Kamehameha Statue area, which is part of the Hawaii Capital Historic District, is culturally significant because of its historical and cultural symbolism. The "look" and the ability to carry out certain ceremonies in and through this area are important attributes, such as the starting point of the King Kamehameha Day Parade. 

3.11 PARKLANDS 

Parks and recreational facilities in the study area have been identified through a review of available mapping, coordination with City, State, and federal agencies, and field surveys. This section describes the findings of this work. 

Hawaii's mild tropical climate encourages a variety of outdoor recreational activities. Consequently, numerous areas have been designated as parks and recreational areas on the island of Oahu. They are heavily utilized by the public for various activities, making Oahu's parks and recreational facilities valuable and important. 

Through literature review, agency coordination and field review, parklands in the project area were identified. In addition to interviewing agencies, several documents were reviewed, including the Index of Oahu Parks  and Facilities  (City and County of Honolulu, April 1997); Existing State Parks and Other Areas Fiscal Year 1997-98  (State of Hawaii, 1998); aerial photos; and TMK Oahu Street and Condo Map Book,12 th  Edition  (Hawaii TMK Service, 1998). 
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This list was evaluated to identify those park and recreation resources located immediately adjacent to 
elements of the alternatives, including those located adjacent to proposed ramps, park-and-ride lots, and 
transit centers and transit stops. These parks and recreational facilities are listed on Table 3.11-1, and their 
locations are shown on Figures 3.11-1A through 3.11-1C. 

TABLE 3.11-1 
PARKLAND RESOURCES IMMEDIATELY ADJACENT TO PROJECT ELEMENTS 

Map 
Key1 Park Street (Acres) Classification 2  Jurisdiction 

1 Aloha Stadium Kamehameha Hwy and 
Salt Lake Boulevard 

97.44 Sports Arena State of Hawaii 

2 Aala Park North Kinq_Street 6.69 Urban Park City and County 
3 Fort Street Mall Fort Street 0.87 Mall City and County  
4 Chinatown Gateway Park Bethel Street 0.40 Urban Park City and County 
5 Union Street Mall Between Hotel and 

Bishop Streets 
0.36 Mall City and County 

6 lolani Palace State 
Monument 

Hotel Street 10.60 Urban Park State of Hawaii 

7 Unnamed park adjacent 
to federal building 

Ala Moana Boulevard and 
Halekauwila Street 

N/A Urban Park United States 

8 Thomas Square South Beretania Street, 
Ward Avenue and King 
Street 

6.42 Urban Park City and County 

9 Mother Waldron 
Neighborhood Park 

Pohukalna Street 1.76 Neighborhood 
Park 

City and County 

10 Ala Moana Regional 
Park, including Aina 
Moana Recreation Area 
(Magic Island) 

Ala Moana Boulevard 119.18 Regional Park City and County 

11 Frank C. Judd Mini Park Kapiolani Boulevard 0.37 Mini Park Sik/ and County__ 
12 Ala Wal Promenade Kalakaua Avenue 4434  Urban Park City and County 
13 Ala Wai Community Park 

and Clubhouse 
Kapiolani Boulevard 13.98 Community Park City and County 

14 Ala Wai Neighborhood 
Park 

University Avenue 15.70 Neighborhood 
Park 

City and County 

15 Duke Paoa Kahanamoku 
Beach Park 

Paoa Place 0.43 Beach Park City and County 

16 King Kalakaua Park 
(formerly Waikiki 
Gateway) 

Kalakaua Avenue 0.57 Urban Park City and County 

17 Beachwalk Triangle Beachwalk and Kalakaua 
Ave. 

0.15 Urban Park City and County 

18 Princess Kaiulani Triangle Kaiulani and Kuhl() 
Avenues 

0.12 Urban Park City and County 

, 19 Kuhio Avenue Mini Park Kuhio Avenue 0.124  Mini Park City and County 
20 Kuhio Beach Park Kalakaua Avenue 3.40 Beach Park City and County 
21 Kapiolani Regional Pane 

(includes Honolulu Zoo) 
Kapahulu and Kalakaua 
Avenues 

154.73 Regional Park City and County 

22 Kapiolani Beach Park Kalakaua Avenue 12.09 Beach Park City and County 
23 Waikiki Beachb  Kalakaua Avenue unknown Various Various (City, 

State, and 
Private) 

24 Irwin Memorial Park Aloha Tower Drive 0.7 Urban Park State of Hawaii 
25 Makai Gateway Park halo Street 6 Community Park State of Hawaii 
26 Kakaako Waterfront Park Kelikol Street 30 State Park State of Hawaii 
27 Tamarind Park Bishop/King Streets N/A Urban Park Private 

Sources: 
	

Parsons Brinckerhoff Inc., Initial Field Survey 1989, Update January 1992; City and County of Honolulu Department of Parks 
and Recreation, Index of Oahu Parks and Facilities, 1997; DLNR, State Parks Division, ExistinckStaie Parks and Other Areas, 
1998, Agency interviews, December 1999. 
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TABLE 3.11-1 (CONT.) 
PARKLAND RESOURCES IMMEDIATELY ADJACENT TO PROJECT ELEMENTS 

'Map Key refers to numbers on Figures 3.11-1A through 3.11-1C. 
2Classitications: 

f/i_sidarith - park approximately 20 acres in size servicing approximately 25,000 people, with playfields, recreation complex 
and passive areas. 
Community Park  - park approximately 10 acres in size servicing approximately 5,000 people with playfields, passive areas 
and a recreation building. 
Neighborhood Park  - park approximately 6 acres in size, servicing approximately 5,000 people, with playfields, courts, and a 
comfort station. 
MI- long, narrow, pedestrian walkway in commercial areas, with benches, water fountains, arbors, landscaping. 
Mini Parks  - small landscaped areas, servicing high-density areas with benches, picnic tables, and children's play areas. 
Regional Park-  Large area that may serve the entire island or region of the island with a variety of recreation park types and 
facilities, natural and cultural sites. 
Urban Parks  - Passive landscaped areas, usually located in residential or business areas. 
Beach/Shoreline Park-Area  along shoreline, with facilities to support water activities, picnicking, and other passive activities. 
Classifications not included: Right-of-Ways, Traffic Related Areas,  Military Parks  and Unencumbered State Land 

3Ala Wai Promenade has two portions, the Waikiki side and the Ewa side. The Ewa side Is larger and measures roughly 4.43 
acres. The size of the Waikiki side could not be determined, but it is a smaller, thin strip of land along the Ala Wai Canal, 
between Ala Moana Boulevard and McCully Street. 
'The Kuhio Mini Park consists of three small areas along Kuhl° Avenue. The area of only the largest of the three is known; the 
other two mini parks are landscaped bus stops. 
5The acreage for Kapiolani Regional Park includes the Honolulu Zoo, the tennis courts, Paid Community Park, Waikiki 
Playground, and the community gardens. 
The name 'Waikiki Beach" refers to a stretch of beach from the State-owned Duke Kahanamoku Beach to the edge of Sans 

Sind Beach, and does not refer to an official beach park area. Note that beach ownership in this area is both public and 
private. 	, 

Notes: 
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CHAPTER 4 TRANSPORTATION IMPACTS 

4.0 OVERVIEW 

This Chapter describes the transportation related impacts and performance of the Refined LPA and compares 
it to the No-Build and TSM Alternatives. The focus is on impacts and performance in 2025, the planning 
horizon for this project 

Several years have elapsed since publication of the DEIS. During this period some refinements have been 
made to the Locally Preferred Alternative based on community input and public comments. To maintain a fair 
comparison, comparable refinements have also been made to the No-Build and TSM Alternatives. These 
refinements are described in Chapter 2. Other differences from the DEIS that are reflected in this chapter of 
the FEIS are: 
• The background highway network for all of the Alternatives in the FEIS has been updated to be 

consistent with the recently updated Oahu Metropolitan Planning Organization (OMPO) regional 
transportation plan contained in the report Transportation for Oahu Plan-TOP 2025.  The DEIS 
included the committed to near-term projects that were in the then current Transportation Improvement 
Program (TIP) in the background highway network. The background highway network used in the FEIS 
Is shown in Figure 2.2-1A in Chapter 2. 

• The information presented in this chapter, as well as all of the evaluation information based on travel 
forecasts presented in other chapters, has bean developed using the most current travel demand 
forecasting models and procedures established by OMPO. These models simulate the choices made 
by residents and visitors regarding the nature, number, mode, time-of-day, and geographic orientation 
of trips that they make on an average weekday. The models have been developed with data obtained 
in extensive surveys of Oahu households, transit riders, and air passengers. The OMPO forecasting 
models used in the FEIS analyses reflect refinements to the OMPO models used in the DEIS, as 
OMPO continues to refine and improve their models. An explanation of the travel demand models is 
provided in section 4.1 1  and a full documentation of the OMPO forecasting models and procedures is 
available in OMPO Model Development Project, Final Documentation, 2002. 

• Year 2025 forecasts reflect the population and employment projections that were prepared by the 
Department of Business, Economic Development and Tourism (DBEDT) in February 2000 and the 
zonal allocations that were prepared from these projections by the City's Department of Planning & 
Permitting. These revised forecasts are not significantly different from the forecasts used in the 
MIS/DEIS with the year 2025 population now forecast to be 5 percent lower and employment 4 percent 
higher than reflected in the MIS/DEIS. 

• The BRT operations plan has been refined so that of the Regional BRT vehicles that serve the Middle 
Street Transit Center continue Into town using the In-Town bus priority lanes rather than terminating at 
Middle Street This will result in less transferring being required, faster travel times for riders, and more 
effective use of the In-Town BRT improvements. 

Transportation performance is assessed in five principal areas: Island-wide and Corridor travel demand and 
indices, transit impacts, highway impacts, parking impacts, and bicycle and pedestrian impacts. 

4.1 OMPO TRAVEL DEMAND MODELS 

Analyses of future transportation conditions conducted for the Primary Corridor Transportation Project were 
based on results obtained from the OMPO travel demand models. This section provides an overview of the 
elements of the travel demand model. 
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The OMPO travel demand models are analytic techniques that predict future travel demand based on land 
use, socioeconomic, and transportation system characteristics. Underlying the models is an assumption that 
demand for transportation is created by the separation of urban activities — the need to participate in these 
urban activities leads to a need for travel. The goal of analysis is to infer from the spatial distribution of 
activities the amount, type, and location of travel that a population will undertake. Regional travel forecasting 
requires: 1) gathering data at the lowest practical level of aggregation; 2) using official forecasts of population, employment, and income; 3) developing models to accurately represent travel behavior and 4) applying the 
models to the forecast data inputs to produce forecasts of future travel patterns. 

The travel demand model relies on the data of where individuals, businesses, and other places of activity are located (or will be located). In the case of forecasts, this is typically done in several steps: economic growth 
(basic employment) is estimated, then population 'growth stimulated by those jobs is estimated, then 
population-serving employment and attendant population increases are estimated. The resulting jobs and 
population (or households) are then allocated to small areas, or zones, of the region (typically, based on 
aggregations of census blocks, or in some cases, tracts.) 

The State of Hawaii, Department of Business, Economic Development and Tourism (DBEDT) prepares 
forecasts for each county of total population, employment, personal income, and visitors. The City and 
County of Honolulu, DPP, allocates the population, dwelling units, and employment to the 726 TAZs. 

- 

- 

- 

- 

- 

The travel demand model incorporates numerous household and individual characteristics to make its 
forecast. Chief among these characteristics are household auto ownership and household or worker income. 

The model also uses the performance of the transportation infrastructure available to each traveler. This 
Infrastructure is described as networks of facilities through which transportation service is provided. The 
highway network in travel demand modeling is an abstraction of real or proposed facilities for serving the 
general driving public, commercial vehicles providing public transportation and goods movement services, 
bicyclists, and pedestrians. The abstraction emphasizes connectivity and spatial separation of the activity 
centers from which demand for travel emerges rather than representing physical details such as curvature, 
grade, and surface type, although these features are accounted for implicitly in the representation of vehicle 
throughput (capacity) for the roadway. 

The transit network represents the spatial and temporal connectivity of the public transportation system on Oahu by relating transit routes and service levels to the highway network and thus to travel activity centers. 
The transit network abstraction allows generalized measures of separation to be determined between areas 
of the island which reflects weighted average in-vehicle travel time, access/egress time, out-of-vehicle waiting and transfer times, and cost 

7- 

- 

The transportation networks provide a means for measuring the spatial separation between the groups of 
travelers and the opportunities they are attempting to realize. This separation, or as often called, impedance 
measure, affects the decisions travelers make in their destination, departure time, mode and route choices. 
The transportation networks are thus used to determine the demand for travel on routes between centers of activities. This demand for travel on routes of the networks may ultimately be related back to the 
transportation facilities being represented in the model to evaluate the transportation impacts of land use, 
facility, and service level changes, among other transportation policy concerns. 

The population and employment forecasts, allocated to zones, and transportation networks become the inputs 
in the demand modeling process. They are used in conjunction with a set of models of travel behavior which, together with the abstracted demographic, economic, and infrastructure data, produce predictions of travel 
demand. The OMPO models of travel behavior include two sets of procedures, models of resident travel that 
forecast travel patterns of Oahu residents on an average weekday, and a set of ancillary models that forecast airport access trips, trips by visitors and trips by commercial vehicles. Following the estimation of travel 
demand (defined as numbers of trips between specified origins and destinations, by mode and by time of day) 
a final set of models are used to assign these trips to highway and transit networks. 
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CHAPTER 4 TRANSPORTATION IMPACTS 

4.0 OVERVIEW 

This Chapter describes the transportation related impacts and performance of the Refined LPA and compares 
it to the No-Build and TSM Alternatives. The focus is on impacts and performance in 2025, the planning 
horizon for this project. 

Several years have elapsed since publication of the DEIS. During this period some refinements have been 
made to the Locally Preferred Alternative based on community input and public comments. To maintain a fair 
comparison, comparable refinements have also been made to the No-Build and TSM Alternatives. These 
refinements are described in Chapter 2. Other differences from the DEIS that are reflected in this chapter of 
the FEIS are: 
• The background highway network for all of the Alternatives in the FEIS has been updated to be 

consistent with the recently updated Oahu Metropolitan Planning Organization (OMPO) regional 
transportation plan contained in the report Transportation for Oahu Plan-TOP 2025.  The DEIS 
included the committed to near-term projects that were in the then current Transportation Improvement 
Program (TIP) in the background highway network. The background highway network used in the FEIS 
is shown in Figure 2.2-1A in Chapter 2. 

• The information presented in this chapter, as well as all of the evaluation information based on travel 
forecasts presented in other chapters, has been developed using the most current travel demand 
forecasting models and procedures established by OMPO. These models simulate the choices made 
by residents and visitors regarding the nature, number, mode, time-of-day, and geographic orientation 
of trips that they make on an average weekday. The models have been developed with data obtained 
in extensive surveys of Oahu households, transit riders, and air passengers. The OMPO forecasting 
models used in the FEIS analyses reflect refinements to the OMPO models used In the DEIS, as 
OMPO continues to refine and improve their models. An explanation of the travel demand models is 
provided In section 4.1, and a full documentation of the OMPO forecasting models and procedures is 
available in OMPO Model Development Project, Final Documentation, 2002. 

• Year 2025 forecasts reflect the population and employment projections that were prepared by the 
Department of Business, Economic Development and Tourism (DBEDT) in February 2000 and the 
zonal allocations that were prepared from these projections by the City's Department of Planning & 
Permitting. These revised forecasts are not significantly different from the forecasts used in the 
MIS/DEIS with the year 2025 population now forecast to be 5 percent lower and employment 4 percent 

• higher than reflected in the M1S/DEIS. 

• The BRT operations plan has been refined so that of the Regional BRT vehicles that serve the Middle 
• Street Transit Center continue into town using the In-Town bus priority lanes rather than terminating at 

Middle Street This will result in less transferring being required, faster travel times for riders, and more 
effective use of the in-Town BRT improvements. 

Transportation performance is assessed in five principal areas: Island-wide and Corridor travel demand and 
indices, transit impacts, highway impacts, parking impacts, and bicycle and pedestrian impacts. 

4.1 OMPO TRAVEL DEMAND MODELS 

Analyses of future transportation conditions conducted for the Primary Corridor Transportation Project were 
based on results obtained from the OMPO travel demand models. This section provides an overview of the 
elements of the travel demand model. 
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The OMPO travel demand models are analytic techniques that predict future travel demand based on land 
use, socioeconomic, and transportation system characteristics. Underlying the models is an assumption that 
demand for transportation is created by the separation of urban activities — the need to participate in these 
urban activities leads to a need for travel. The goal of analysis is to infer from the spatial distribution of 
activities the amount, type, and location of travel that a population will undertake. Regional travel forecasting 
requires: 1) gathering data at the lowest practical level of aggregation; 2) using official forecasts of population, 
employment, and income; 3) developing models to accurately represent travel behavior, and 4) applying the 
models to the forecast data inputs to produce forecasts of future travel patterns. 

The travel demand model relies on the data of where individuals, businesses, and other places of activity are 
located (or will be located). In the case of forecasts, this is typically done in several steps: economic growth 
(basic employment) is estimated, then population growth stimulated by those jobs is estimated, then 
population-serving employment and attendant population increases are estimated. The resulting jobs and 
population (or households) are then allocated to small areas, or zones, of the region (typically, based on 
aggregations of census blocks, or in some cases, tracts.) 

The State of Hawaii, Department of Business, Economic Development and Tourism (DBEDT) prepares 
forecasts for each county of total population, employment, personal income, and visitors. The City and 
County of Honolulu, DPP, allocates the population, dwelling units, and employment to the 726 TAZs. 

The travel demand model Incorporates numerous household and individual characteristics to make its 
forecast. Chief among these characteristics are household auto ownership and household or worker income. 

The model also uses the performance of the transportation infrastructure available to each traveler. This 
infrastructure is described as networks of facilities through which transportation service is provided. The 
highway network in travel demand modeling is an abstraction of real or proposed facilities for serving the 
general driving public, commercial vehicles providing public transportation and goods movement services, 
bicyclists, and pedestrians. The abstraction emphasizes connectivity and spatial separation of the activity 
centers from which demand for travel emerges rather than representing physical details such as curvature, 
grade, and surface type, although these features are accounted for implicitly in the representation of vehicle 
throughput (capacity) for the roadway. 

The transit network represents the spatial and temporal connectivity of the public transportation system on 
Oahu by relating transit routes and service levels to the highway network and thus to travel activity centers. 
The transit network abstraction allows generalized measures of separation to be determined between areas 
of the island which reflects weighted average in-vehicle travel time, access/egress time, out-of-vehicle waiting 
and transfer times, and cost. 

The transportation networks provide a means for measuring the spatial separation between the groups of 
travelers and the opportunities they are attempting to realize. This separation, or as often called, impedance 
measure, affects the decisions travelers make in their destination, departure time, mode and route choices. 
The transportation networks are thus used to determine the demand for travel on routes between centers of 
activities. This demand for travel on routes of the networks may ultimately be related back to the 
transportation facilities being represented in the model to evaluate the transportation impacts of land use, 
facility, and service level changes, among other transportation policy concerns. 

The population and employment forecasts, allocated to zones, and transportation networks become the inputs 
In the demand modeling process. They are used in conjunction with a set of models of travel behavior which, 
together with the abstracted demographic, economic, and infrastructure data, produce predictions of travel 
demand. The OMPO models of travel behavior include two sets of procedures, models of resident travel that 
forecast travel patterns of Oahu residents on an average weekday, and a set of ancillary models that forecast 
airport access trips, trips by visitors and trips by commercial vehicles. Following the estimation of travel 
demand (defined as numbers of trips between specified origins and destinations, by mode and by time of day) 
a final set of models are used to assign these trips to highway and transit networks. 
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The OMPO models of resident travel include five components: 
• The Vehicle Ownership  model estimates the distribution of vehicle-ownership levels by each type of 

household. It takes as input a distribution of households in each zone by their demographic 
characteristics, as produced by the land use model. 

• The Trip Generation  model predicts the trip-productions and trip attractions, stratified by 11 trip 
purposes, based on calibrated trip-rates applied to the numbers and characteristics of households and 
jobs in each zone on the island. The Vehicle-Ownership and Trip Generation models are applied 
together in a single computer program. 

The 11 trip purposes used in the models of resident travel are: 
1. Journey-to-Work - Home-Based Work 
2. Journey-to-Work - Home-Based Non-Work 
3. Journey-to-Work Work-Based Non-Work 
4. Journey-to-Work - Non-Home-Based, Non-Work-Based 
5. Journey-at-Work - Work-Based 
6. Journey-at-Work - Non-Work-Based 
7. Non-Work-Related - Home-Based College 
8. Non-Work-Related - Home-Based K-12 School 
9. Non-Work-Related - Home-Based Shopping 
10. Non-Work-Related - Home-Based Other 
11. Non-Work-Related - Non-Home-Based 

Examples of these trip purposes are described as follows: 
a. A person leaves his home and goes to work (Journey-to-Work - Home-Based Work). 

b. A person leaves his home heading toward work and stops at the dry cleaner (Journey-to-
Work - Home-Based Non-Work).  He continues on and then stops for a coffee (Journey-to-
Work - Non-Home-Based, Non-Work-Based).  He continues on and reaches work (Journey-
to-Work - Work-Based Non-Work). 

c. A person leaves work and goes to lunch (Journey-at-Work - Work-Based).  He continues on 
to shop (Journey-at-Work - Non-Work-Based),  and then returns to work (Journey-at-Work - 
Work-Based). 

d. A person leaves his home and goes to college (Non-Work-Related - Home-Based College). 

e. A person leaves his home and goes to high school (Non-Work-Related - Home-Based K-12  
School). 

f. A person leaves his home and goes shopping (Non-Work-Related - Home-Based Shopping). 
He continues on to a restaurant (Non-Work-Related - Non-Home-Based),  and then returns 
home (Non-Work-Related - Home-Based Other). 

• The Trip Distribution  model applies a logit formulation to develop a zone-to-zone trip table for each trip 
purpose using the predicted trip productions and trip attractions in each zone together with zone-to-
zone highway travel times derived from the highway network. The distribution model for several 
purposes uses segmentation by vehicle-ownership level. The model considers all travel over the 
average weekday for each trip purpose, using peak-period highway times for travel to/from work and 
school and off-peak highway times for all other trip purposes. 

• The Mode Choice  model applies a nested-logit formulation to estimate the shares of each zone-to-zone 
travel market that will use each of 10 competing travel options. The options include alternative modes 
(auto, transit, and non-motorized travel), occupancies (1, 2, and 3+ per vehicle), transit access-modes 
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(walk, park/ride, and kiss/ride), transit paths (local, premium, and guideway), walking, and bicycling. 
The model considers a large number of characteristics of the trip, the traveler, and the competing travel 
options to estimate the shares attracted to each option. Like the Trip Distribution model, the Mode 
Choice model considers travel for an entire average weekday for each trip purpose, using peak travel 
conditions for commuter travel and off-peak conditions for all other trip purposes. 

• The Time-of-Day/ Direction  model accomplishes several steps necessary to prepare trip tables for 
assignment to the highway and transit networks. First, it allocates the daily trip tables developed by the 
Trip Distribution model for each trip purpose across the individual time-periods of the day. Second, for 
the person-trips choosing one of the automobile options, it converts trip tables from production-
attraction format to origin-destination format and computes vehicle trips based on the three occupancy 
levels. Finally, the model aggregates the resulting trips across trip purposes to produce time-period 
specific tables for assignment to the highway and transit networks. 

The ancillary models include: 
• The Airport Access  trip procedures estimate vehicle trips generated by air travelers, to and from the 

airport. The estimation procedures consist of a trip generation step, a distribution step, and a mode 
choice/time of day step. 

• The Visitor model utilizes a nested logit structure to simultaneously estimate the frequency/destination 
and mode choice of visitors traveling from hotels or resort condos to 25 key destinations on Oahu. 

• The Truck trip estimation procedures estimate trips by 2-, 3-, and 4-axle trucks. The estimation 
procedures consist of a trip generation step, a distribution step, and a time of day step. 

In the final travel demand modeling step, trips in the mode- and time-specific trip tables are assigned to 
paths in their respective infrastructure networks ("trip assignment.") The implied network performance (i.e., 
interzonal time characteristics) is calculated based on the volume expected on each link. The assignment 
algorithm typically assumes that each traveling party will attempt to minimize its individual cost ("generalized 
cost') for each trip. 

The highway assignment procedures perform equilibrium capacity constraint assignments for the morning 
peak period (from 5 to 9 AM), the evening peak period (from 2 to 6 PM), and the off-peak period. 

Transit trips are assigned by peak and off-peak time period to five different path types (walk-to-local-bus, 
walk-to-premium-bus, walk-to-guideway, kiss-n-ride, and park-n-ride). These results are then combined into 
one file for each time period, reporting volumes on each bus line in the network. 

4.2 REGIONAL TRAVEL DEMAND AND SYSTEMWIDE PERFORMANCE 

Chapter 1 of this FE1S summarizes existing and projected future travel demand for the Island of Oahu. The 
summaries show that travel to and from and within the urban core of Honolulu constitutes the majority of the 
travel that takes place on the island for both current and projected time frames. Because of the geographical 
constraints of the primary corridor (mountains on one side and ocean on the other), travel is concentrated 
along a linear corridor and focused onto a limited number of parallel highway and arterial streets. Even with 
the planned widenings and other improvements to the highway system, because of projected growth, 
congestion is forecast to get even worse than today. Community feedback from outreach activities such as 
the Trans 2K workshops have indicated that grade-separated structures and extensive roadway widening as 
means to reduce traffic congestion are unacceptable. Instead people indicated that they are in favor of 
solutions that increase the people carrying capacity of the existing transportation infrastructure. Building upon 
the already successful bus system in Honolulu by taking it to the next level with a bus rapid transit system is 
embraced by the community and endorsed by elected officials as a key element in solving future travel needs 
while preserving Oahu's idyllic environment 
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The following sections summarize the regional transportation implications of implementing the Regional and In-Town BRT system as part of Oahu's multi-modal long-range regional transportation plan. 

4.2.1 Person Trips By Mode 

Table 4.2-1 summarizes the number of daily person trips projected for the year 2025 by mode. As shown, the Refined LPA is projected to result in the greatest number of transit person trips, about 52,000 more than the No Build Alternative. Correspondingly, the Refined LPA would have the lowest number of auto person trips compared to the other Alternatives. 

TABLE 4.2-1 
PROJECTED YEAR 2025 DAILY SYSTEMWIDE 

PERSON TRIPS BY MODE 

Type of Trip No-Build TSM Refined LPA 
Auto Person Trips 3,367,860 3,368,250 3,302,070 
Transit Person Trips 261,130 279,400 312,570 

Source: Parsons Brinckerhoff Inc., June 2002 

4.2.2 SvstemwIde Hichway Performance 

Vehicular travel demand within the primary corridor is projected to exceed available capacity for all the Alternatives even with widening of the H-1 Freeway and other programmed roadway improvements as described in the TOP 2025 plan. Faced with this situation the goal has been to make the most efficient use of the roadway space available so that the greatest number of people can be served. 

Table 4.2-2, Projected Year 2025 Daily Vehicle Miles of Travel (VMT) and Vehicle Hours of Delay (VHD), shows that in 2025 the Refined LPA (which has the highest level of transit service provided), would have the lowest VMT by autos and other vehicles compared to the TSM and No-Build Alternatives. This results from Increased use of travel modes other than single-occupant-vehicles (SOVs); Le: fewer vehicles, less VMT. 

TABLE 4.2-2 
PROJECTED YEAR 2025 TRAVEL DEMAND INDICATORS 

DAILY VEHICLE MILES TRAVELED (VMT) AND VEHICLE HOURS OF DELAY (VHD) 

Alternative 
Time 

Period VMT VHD . 
— 	Daily Vehicle Trips 

No-Build AM. 5,145,570 177,750 555,140 
Off-Peak 6,846,540 81,065 877,875 

P.M. 5,596,345 192,890 660,150 
Total Daily 17,588,455 451,705 2,093,165 

TSM AM. 5,133,800 173,015 554,970 
Off-Peak 6,840,120 81,255 878,365 

P.M. 5,587,195 184,155 660,250 
Total Daily 17,561,115 438,420 2,093,585 

Refined LPA A.M. 4,893,630 145,470 535,040 
Off-Peak 6,614,640 72,135 856,560 

P.M. 5,361,660 156,020 641,125 
Total Daily 16,869,930 373,625 2,032,725 

Source: Parsons Brinckerhoff, Inc., June 2002 
Notes: 	VMT = vehicle miles traveled 

VHD = vehicle hours of delay 
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This is confirmed by the lower number of vehicle trips (and, therefore, more transit usage) projected to occur 
with the Refined LPA than with the TSM or No-Build Alternatives. 

Lower VMT is also indicative of less traffic congestion. When there is a high level of traffic congestion, drivers 
often take longer and more circuitous paths as they "hunt" for less congested routes. This, in turn, affects 
neighborhoods as streets meant to accommodate local traffic become through traffic routes. 

Another indicator of regional travel is Vehicle Hours of Delay (VHD), which is the difference between free-flow 
and congested vehicle travel time. In 2025 the Refined LPA is projected to have substantially lower daily 
VHD than the No-Build or TSM Alternatives. This reduced VHD is indicative of less congestion on roadways 
island-wide. 

4.2.3 Systemwide Transit Performance 

To the extent that an alternative attracts more riders than another, it is providing better mobility by reducing 
travel time or cost. Increases in transit ridership also can be viewed as a proxy for many other transit benefits 
— reduced highway congestion, energy consumption, and emissions. 

As shown in Table 4.2-3, the Refined LPA is forecast to attract more riders than either the TSM or No-Build 
Alternatives. Similarly, the Refined LPA would result in an Increased percentage of transit trips (mode share) 
compared to the other alternatives. This indicates that the reductions in VMT, VHT, and Daily Vehicle Trips 
forecast for the Refined LPA are a result of a shift in mode from auto to transit. 

TABLE 4.2-3 
PROJECTED ISLAND-WIDE TRANSIT RIDERSHIP 

(FORECAST YEAR 2025) 

No-Build TSM Refined LPA 
Total Transit Trips (Daily Linked-Trips) 261,130 279,400 312,570 
New Transit Trips compared with No- 
Build 

Not 
Applicable 

18,270 51,440 

New Transit Trips compared with TSM Not 
Applicable 

Not 
Applicable 

33,170 

Transit Mode Share: 
All Trip Purposes 
Work Trips 

6.6% 
14.7% 

6.9% 
15.7% 

7.9% 
18.4% 

Source: Parsons Brinckerhoff, Inc., June 2002 

4.2.4 Highway Screenlines 

Another indicator used in evaluating roadway mobility Is the comparison of projected traffic volume versus 
roadway capacity at selected screenlines. A screenline is an imaginary line that cuts across roadways in a 
transportation corridor. In a screenline analysis the traffic volumes and capacities of all major roadways 
passing through the imaginary line are summed and compared as a volume over capacity (v/c) ratio. A v/c 
ratio greater than one indicates that demand exceeds capacity, which, in turn, indicates that traffic congestion 
would occur at that screenline. Figure 1.2-3 in Chapter 1 illustrates the location of the screenlines used In the 
analysis. 

Tables 4.2-4 and 4.2-5 summarize the projected Year 2025 peak hour, peak direction traffic volumes, the 
associated roadway capacities, and the resulting volume over capacity ratio (v/c ratio) for the A.M. and P.M. 
peak hours, respectively at those screenlines. A useful index to categorize v/c is Level of Service (LOS). LOS 
Is a qualitative index based on the v/c quantitative analysis that involves traffic volumes, number of roadway 
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lanes and their configurations, and traffic signal timing and phasing. LOS ranges from A, (free-flow conditions) 
to F, (congested conditions). 

As shown in Tables 4.2-4 and 4.2-5, even with the significant highway improvements recommended in the 
OMPO long-range regional transportation plan, year 2025 travel demand on roadways is projected to exceed 
capacity at many of the screenlines within the primary corridor. At almost all of the screenlines the level of 
congestion would be equal or less with the Refined LPA compared to the No-Build and TSM Alternatives. 

The most congested location is forecast to be at the Kalauao screenline in the Pearl City-Aiea sub-region. 
This screenline has only three major roadways: H-1 Freeway, Moanalua Road, and Kamehameha Highway. 
The OMPO long-range regional transportation plan recommends that H-1 in this area be widened by one lane 
in each direction. Even with such widening, the v/c ratio is still projected to be well above 1.0 with all of the 
Alternatives. However, as shown in table 4.1-5 the congestion in this area would be substantially less during 
the afternoon peak period with the Refined LPA that has the addition of the P.M. zipper lane. 

..11•M•1 

4.2.5 Summary 

Forecasted year 2025 travel demand is projected to result in continued congestion on regional roadways 
within the primary corridor. This level of congestion is projected to be worse than today and, in conjunction 
with other factors such as cost of parking, will result in commuters seeking alternative modes of 
transportation. The Refined LPA, with its enhanced zipper lanes, and in-town priority treatments will provide a 
way to avoid this congestion, thereby attracting more new riders than the No-Build and TSM Alternatives. 

4.3 TRANSIT IMPACTS 

In the previous section (4.2), the Refined LPA was identified as having the highest level of transit ridership. 
This section discusses and compares the transit characteristics of the No Build, TSM, and Refined LPA 
Alternatives In further detail. 

4.3.1 Transit Service Supplied 

r.* 

Paw 

Ir. 

Transit service levels that would result from each alternative and their relative differences in the levels of 
service provided between the alternatives are highlighted in this section. Table 4.3-1 offers several indicators 
of how much transit service would be supplied to transit riders under each alternative. Revenue miles are the 
number of miles a transit vehicle is open to the paying public to ride. Revenue hours are the number of hours 
people can ride transit, excluding times when the vehicles are operating but not open to the public (e.g., when 
a bus leaves its route to return to the garage). All the future alternatives would increase the fleet size, service 
revenue miles, and revenue hours over the system today. 

TABLE 4.3-1 
PROPOSED TRANSIT SERVICE INDICATORS 

(FORECAST YEAR 2026) 

2000 
System 

No-Build TSM Refined 
LPA 

Annual Revenue Miles (million) 17.10 19.27 23.96 26.01 

Annual Revenue Hours (million) 1.25 1.29 1.44 1.63 
Fleet Size 530 _ 	626 700 794 

Source: Parsons Brinckerhoff, Inc. and Federal Transit Administration, 2000 National Transit Database. •■• 

•■•■•• 
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Each build alternative (TSM and Refined LPA) would provide more revenue miles and revenue hours than the 
No-Build Alternative, indicating increased capacity and more frequent service. The increase of the No-Build 
Alternative of 2025 over 2000 would be about a 13 percent increase in annual revenue miles. The TSM 
Alternative would have approximately a 40 percent increase over 2000. The Refined LPA would have 
approximately a 52 percent increase over 2000. The higher amount of revenue hours and revenue miles with 
the Refined LPA is a reflection of the objective to provide added person carrying capacity in the corridor 
without building new roadways. 

4.3.2 Ridership Impacts of the Alternatives 

This section presents the impacts of the alternatives on the use of transit. This is important since an increase 
in transit ridership demonstrates the improved access and operating efficiency of the system. It begins with a 
comparison in terms of islandwide ridership, then proceeds to look at ridership in key travel markets. 

1) Impact on Ridership Within the Primary Transportation Corridor 

Table 4.2-3 showed the island-wide forecast of transit ridership for Oahu. Island-wide, the Refined LPA is 
projected to attract 51,440 more riders per day than the No-Build and 33,170 more than the TSM Alternative. 
A more complete understanding of the differences among the alternatives can be discerned by examining 
ridership within the primary transportation corridor, which is the focus of this FEIS. The Refined LPA would 
attract additional transit riders by both improving in-town mobility and strengthening the connections 
throughout the corridor. The increases in ridership and mode split shown in Table 4.3-2 reflect the service 
benefits particularly reduced travel time —which such a system would provide within the primary 
transportation corridor. 

TABLE 4.3-2 
PROJECTED TRANSIT RIDERSHIP WITHIN THE PRIMARY TRANSPORTATION CORRIDOR 

(DAILY LINKED-TRIPS IN 2025) 

• No-Build TSM Refined LPA 
Total Transit Ridership within the 
Primary Transportation Corridor 202,000 216,130 234,390 
Transit Mode Share: 

All Trip Purposes 8.5% 8.7% 10.0% 
Work Trips 19.2% 19.5% 22.6% 

Source: Parsons Brinckerhoff, Inc., June 2002 

While the TSM Alternative would provide greater service benefits than the No-Build Alternative, the added 
benefits of a high capacity BRT system are shown to attract substantially more riders within the primary 
transportation corridor. 

With regard to the Refined LPA, its projected 312,570 average daily linked-transit trips, island-wide, are 
forecast to account for 432,430 transit boa rdings on an average weekday in 2025. This compares to current 
average daily linked-transit trips of 185,660. The increase in daily ridership would represent a 68 percent 
increase. As shown in Table 4.3-3 approximately 19 percent of the daily transit boardings island-wide would 
involve use of the In-Town BRT. 

2) Other Measures of Service 

The ridership forecasting results can be used to compute several other Indicators of the level of service 
provided by each alternative. These measures are presented in Tables 4.3-4 and 4.3-5 and discussed below. I 
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TABLE 4.3-3 
TRANSIT RIDERSHIP BY SUB-MODE 

(FORECAST YEAR 2025) 

- Transit Sub-Mode Refined LPA Daily Transit 
Boardings 

Boardings on Regional BRT and Local Buses 348,350 

Boardings on In-Town BRT 84,080 
, 

Total Boardings 432,430 

Source: Parsons Brinckerhoff, Inc., June 2002 

Transfer Rates 

One indicator of the level of service is the number of transfers a typical rider must make to complete a trip. 
Riders prefer not to transfer, unless transferring results in other benefits such as a shorter total travel time. In 
Table 4.3-4, the amount of transferring is expressed in terms of the number of boardings per linked transit trip. 
The Refined LPA would involve the greatest amount of transferring. With the No-Build and TSM Alternatives 
more riders would have a one-mode ride from origin to destination. The additional transferring in the Refined 
LPA is to a high degree offset by the more frequent, more comfortable, and more reliable service provided, 
and in many cases by the shorter total travel time provided by the Refined LPA. 

TABLE 4.3-4 
OTHER MEASURES OF SERVICE 

(FORECAST YEAR 2025) 

Measure No-Build TSM Refined 
LPA 

Boardings per Linked Trip 
(Transfer Rates) 

1.29 1.33 1.38 

Passenger per Seat at Peak Load Point 
(Comfort) 

1.31 1.01 0.90 

Source: Parsons Brinckerhoff, Inc., June 2002 

Comfort 

Level of comfort can be measured in terms of the probability of getting a seat on the transit vehicle during the 
peak hour. As shown in Table 4.3-4, the seated capacity of the TSM Alternative would be about equal to the 
demand. On an average weekday, there would be at least one seat for every rider even at the heaviest used . 
part of the system. The seated capacity of the Refined LPA would be slightly greater than the demand. With 
the No-Build Alternative, however, the ridership demand would exceed the seated capacity by over 30 
percent Almost a third of all riders would not find a seat and would be required to stand. In some instances 
with the No-Build Alternative, buses would be full and would pass by riders waiting at stops. 

Reliability of Service  

Another component of transit level of service is the reliability of the service, or the likelihood the service will 
remain on schedule. In most cases, the reliability of service is correlated to the amount of the service that 
utilizes exclusive and semi-exclusive lanes. Transit service in local mixed traffic is most subject to delays 
caused by traffic congestion, as discussed in Section 4.3. Transit service in an exclusive or semi-exclusive 
lane is less subject to delays caused by other vehicles or outside events. The Refined LPA can thus be 
expected to be less affected by traffic delays and offer more reliable service, which will play a role in attracting 
transit riders. 
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Transit Travel Time in the Primary Transportation Corridor 

The Refined LPA is the only alternative to provide a P.M. zipper lane and major ramp improvements for buses 
along the H-1 Freeway. It also, because of the transit priority lanes intown, is projected to result in better 
transit LOS at the analyzed intersections within the urban core. This means that, because of the congestion 
on the roadways and the provision of exclusive and semi-exclusive lanes, the Refined LPA would provide 
faster transit travel times and more reliable service within the Primary Corridor than either the TSM or No-
Build Alternatives. 

Travel time differences by 2025 are shown in Table 4.3-5, Transit Travel Time Within the Primary Corridor, for 
selected origins and destinations. Table 4.3-5 shows that the P.M. zipper lane and priority transit lanes in-
town provided in the Refined LPA will allow the BRT to operate significantly faster than buses in the No-Build 
Alternative, where no new priority is given to transit vehicles. The travel times shown include time spent 
walking to-and-from transit stops and time spent waiting for the bus, as well as the in-vehicle travel time. 

TABLE 4.3-5 
PROJECTED 2025 PM PEAK HOUR TRANSIT TRAVEL TIMES 

WITHIN THE PRIMARY CORRIDOR 

No-Build TSM Refined LPA 
Transit 

Travel Time 
(minutes) 

Transit 
Travel Time 

(minutes) 

Transit 
Travel Time 

(minutes) 
Downtown—Kapolei 83.1 78.0 58.2 
Downtown-Mililani 66.5 61.5 42.1 
Downtown-Waikiki 24.4 25.0 23.1 
Downtown-U.H.-Manoa 24.4 23.3 22.6 
Downtown-Middle St. TC 17.6 16.3 13.3 

Source: Parsons Brinckerhoff, Inc., June 2002 

4.3.3 Ridership on the In-Town BRT 

This section provides detailed information on the projected ridership for the In-Town BRT , including the 
number of boardings and alightings projected for each stop and the link volumes between stops. 

1) 	Boardings and Alightings 

Table 4.3-6 shows how the 84,080 daily boardings on the In-Town BRT would be distributed by stop. The 
heaviest utilized stops would be the Middle Street Transit Center, which is the Ewa terminus of the In-Town 
BRT, and the Union Mall stop in Downtown Honolulu before the UH and Waikiki lines branch. Of the 84,080 
daily In-Town boardings, 22,570 would occur on the two lines between Middle Street and Downtown 
Honolulu, 45,240 would occur on the Kakaako/Waikiki Branches and 16,270 would occur on the University 
Branch. An additional 14,210 boardings would occur on buses that started along the Regional BRT segment 
and continued into town along the In-Town BRT alignment. 

Transit riders arrive at their boarding station by walking, by bus, and by driving or being dropped off. Table 
4.3-7 shows how many people are expected to arrive at each stop on the In-Town BRT by each mode. 
Almost 66 percent, or 64,700, of all In-Town BRT riders are expected to arrive by walking, and another 32 
percent, or 31,910, would arrive by bus. Transfers from other buses are expected at 20 of the stops, with 
almost 72 percent of the transfers occurring at Middle Street Transit Center. 

Kapahulu, University/King, Kalihi, and Isenberg are the next most frequent bus transfer stops. Less than 
5 percent of all In-Town BRT riders are expected to arrive by auto. 
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TABLE 4.3-6 
REFINED LPA 

PROJECTED IN-TOWN BRT STATION BOARDINGS AND ALIGHTINGS 
(TOTAL DAILY IN YEAR 2026) 

Eastbound Westbound 

Station On Off Station On Off 

From Regional BRT 14,210 
Middle Street to Downtown Honolulu University Branch 

Middle Street Transit Center 7,720 2,150 UN Manoa 2,055 

Kalihi 1,395 650 University/King 1,100 140 

Honolulu Community College 2,600 725 Isenberg _ 	940 260 

iwilei Transit Center 	 ' 1,720 270 Convention Center 1,010 270 

Chinatown 1,650 860 Keeaumoku/Ala Moana Center 1,450 565 

Union Mall 2,830 Pensacola 570 290 

UH Manoa Branch McKinley High School 1,355 435 

Union Mall 1,040 Thomas Square 285 130 

Mani Palace 220 1,120 Alapal Transit Center 2,755 280 

Alapai Transit Center 280 2,755 lolani Palace 1,120 220 

Thomas Square 130 285 Union Mall 1,040 

McKinley High School 435 1,355 Waikild Branch - Ward to Waikiki 

Pensacola 290' 570 Kapahulu 3,320 

Keeaumoku/Ala Moana Center 565 1,450 Kalakaua/Ulunlu 3,930 80 

Convention' Center 270 1,010 Kalakaua/Seaside 5,245 500 

Isenberg 260 940 Saratoga 4,180 ' 	290 

University/King 140 1,100 Fort DeRussy 2,710 2,720 

UN Manna 2,055 Hobron 1,965 810 

Kakaako Mauka Branch Ala Moana Park 1,600 3,780 

Union Mall 2,785 Kamakee 585 

Bishop/Queen 2,510 1,805 Kakaako Mauka Branch 

Federal Building 3b0 660 Kamakee 1,280 

Cooke Street , 1,045 1,860 Cooke Street 1,860 1,045 

Kamakee 1,280 Federal Building 660 380 

Kakaako Makai Branch Bishop/Queen 1,805 2,510 

- Union Mall 75 Union Mall 2,785 

Aloha Tower 130 25 Kakaako Maical Branch 

Channel Street 395 70 Kamakee 25 

Cooke Street 65 155 Ahui Street 190 70 

Ahui Street 70 190 Street _Cooke 155 65 

Kamakee 25 Channel Street 70 395 _ 
Waikiki Branch - Ward to Waikiki Aloha Tower 25 , 130 

Kamakee 585 Union Mall 75 

Ala Moana Park 3,780 1,600 ' 	Downtown Honolulu to Middle Street 

Hobron . 810 1,965 Union Mall 2,830 ' 

Fort DeRussy 2,720 2,710 Chinatown 860 1,650 

Saratoga 290 4,180 lwilei Transit Center 270 1,720 

Katakaua/Seaside 500 5,245 Honolulu Community College 725 : 	2,600 

Kalakaua/Uluniu 80 3,930 Kallhi 650 1,395 _ 	. 
Kapahulu 3,320 Middle Street Transit Center 2,150 7,720 

To Regional BRT 14,210 

Total 49,145 49,145 Total 49,145 49,145 

Source: Parsons Brinckerhoff, Inc. 
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TABLE 4.3-7 
REFINED LPA 

PROJECTED 1N-TOWN BRT MODE OF ARRIVAL 
(FORECAST YEAR 2025) 

Station Walk Bus Drive 
Middle Street Transit Center 120 23,020 950 ' 
Kalihi 1,420 630 0 
Honolulu Community College 3,030 40 250 
!wild Transit Center 1,720 , 10 260 
Chinatown 2,510 0 0 
Union Mall 10,140 910 0 
lolani Palace 1,330 10 0 
Nepal Transit Center 2,680 350 0 
Thomas Square 390 430 0 
McKinley High School 1,310 480 
Pensacola 830 30 0 
Keeaumoku/Ala Moana Center 1,950 70 0 
Convention Center , 	1,280 0 0 
Isenberg 710 490 0 
University/ King 560 680 0 
UH Manoa 1,320 730 
Aloha Tower/Federal Bldg. ____ 1,380 .. 280 
Cooke Street 2,910  

1,830—  60 
480  	 

0' Kamakee 
Ala Moana Park 5,320 60 0 
Hobron 2,780 0 0 
Fort DeRussy 5,430 0 0 
Saratoga 3,200 1,020 250 
Kalakaua/Seaside 500 0 0 
Kuhio/Seaside 5,240 0 0 
Kalakaua/Uluniu 80 0 0 
Kuhio/Lifiuokalani 3,930 0 0 
Kapahulu 790 2,530 0 
Total 64,700 31,910 1,710 

Source: Parsons Brinckerhoff, Inc., June 2002 

2) 	Link Volumes 

Table 4.3-8 displays the forecast of In-Town BRT link volumes between stops for the Refined LPA. As 
shown, the Ewa end of the In-Town BRT will be more heavily utilized than the Koko Head termini. On the 
Ewa end, the In-Town BRT would carry a relatively uniform load from Middle Street to Downtown Honolulu, 
reaching a maximum of approximately 24,640 one-way daily riders on the Chinatown to Union Mall segment. 
Heading Koko Head from Downtown, the link volumes are projected to decrease as the ends of the UH and 
Waikiki branches are reached. 

4.4 HIGHWAY IMPACTS 

The Islandwide Mobility Concept Plan (1999),  one of the principal frameworks of the Primary Corridor 
Transportation Project, and a direct outcome of the Oahu Trans 2K workshops, acknowledges the difficulty 
and relatively temporary benefit of widening roadways. Physical and aesthetic constraints make roadway 
widening within the Primary Corridor very difficult and expensive, particularly within the urban core of 
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TABLE 4.3-8 
REFINED LPA 

PROJECTED IN-TOWN BRT LINK VOLUMES 
(TOTAL DAILY IN YEAR 2025) 

Eastbound Westbound 
Segment Volume Segment Volume 
From Regional, 14,210 

Middle Street to Downtown Honolulu University Branch 
Middle Street Transit Center to Kalihi 19.780 UH Manoa to University/King 2,055 
Kalihi to Honolulu Community College 20.525 University/King to Isenberg 3.015 
Honolulu Community College to Mei 
Transit Center 

22,400 Isenberg to Convention Center 3,695 

iwilei Transit Center to Chinatown 23,850 ConVention Center to Keeaumoku/Ala Moana 
Center 

4,435 
. 

Chinatown to Union Mall 24,640 Keeaumoku/Ala Moana Center to Pensacola 5,320 
University Branch Pensacola to Thomas Square 6,520 

Union Mall to lolani Palace 9,150 Thomas Square to Alapai Transit Center 6,675 
lolani Palace to Alapai Transit Center 6,675 Napa' Transit Center to lolanl Palace 9.150 
Alapai Transit Center to Thomas 
Square 

6,520 lolani Palace to Union Mall 10,050 

Thomas Square to Pensacola 5.600 Kakaako/ Waikiki Branch 
Pensacola to Keeaumoku/Ala Moana 
Center 

5,320 Kapahulu to Kuhio/Liliuokalani 3,320 

Keeaumoku/Ala Moana Center to 
Convention Center 

4,435 Kuhio/Liliuokalani to Kuhio/Seaside 7,170 

-■ Convention Center to Isenberg 3,695 Kuhio/Seaside to Saratoga 11.915 
Isenberg to University/King 	' 3,015 Saratoga to Fort DeRussy 15,805 

15,795 
16,950 
14,770 

University/King to UH Mance 2.055 Fort DeRussy to Hobron 
Kakaako/ Waikiki Branch Hobron to Ala Moana Park 

. Union Mall to Aloha Tower/Fed. Bldg. 16,190 Ala Moana Park to Kamakee 
Aloha Tower/Federal Building to Cooke 
Street 

15,610 Kamakee to Cooke Street 15,610 

Cooke Street to Kamakee 14,185 Cooke Street to Aloha Tower/Federal Building 16,190 
Kamakee to Ala Moana Park 14.770 Aloha Tower/Federal Buildin • to Union Mall 15,660 
Ala Moana Park to Hobron 16,950 Downtown Honolulu to Middle Street 	 , 
Hobron to Fort DeRussy 15,795 Union Mall to Chinatown 24,640 
Fort DeRussy to Saratoga 15.805 Chinatown to Iwilei Transit Center 23,850 
Saratoga to Kalakaue/Seaside 11,915 lwilei Transit Center to Honolulu Community 

College 
22,400 

Kalalcaua/Seaside to Kalakaua/Uluniu 7,170 Honolulu Community College to Kalihi 20,525 , 
Kalakaua/Uluniu to Kapahulu 3,320 Kalihi to Middle Street Transit Center _ 19.780 

To Regional 14.210 

Source: Parsons Brinckerhoff, inc., June 2002 

Honolulu from Middle Street to Waialae-Kahala. Given the difficulty of adding lanes, future transportation 
improvements within the urban core are principally focused on transporting more people within the same 
roadway space as provided at present. 

The Year 2025 No-Build, TSM, and Refined LPA Alternative traffic volumes all utilize the same land use and 
background highway network assumptions, which are based on the OMPO TOP 2025 regional transportation 
plan. The primary difference between the Alternatives is the configuration and operation of the transit 
network. The Primary Corridor has two sub-corridors: the regional sub-corridor along H-1 Freeway between 
Kapolei and Middle Street, and the In-Town sub-corridor, located between Middle Street and University 
Avenue/Kapahulu Avenue. The primary impact of the Refined LPA assessed for regional highways is the 
consequence of implementing the contra-flow zipper lane during the P.M. peak period in addition to the 
existing A.M. peak period operation. 
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Improvements within the urban core with the TSM and Refined [PA Alternatives focus on converting general-
purpose traffic lanes to semi-exclusive and exclusive transit lanes. Doing so improves person carrying 
capacity, thereby providing an alternative to the automobile for enhanced mobility within the urban core. At 
the same time, the semi-exclusive and exclusive transit lanes reduce the roadway capacity on streets where 
they are implemented. The In-Town sub-corridor analysis evaluates the impacts of implementing these transit 
priority measures on the street system within the urban core of Honolulu. 

4.4.1 Regional Roadway Impacts 

Limited access freeways and high-capacity arterial roadways provide much of the regional roadway mobility. 
The No-Build and TSM Alternatives would utilize only the A.M. zipper system that exists today. The Refined 
LPA would provide higher capacity levels for transit and high-occupancy autos through the use of the existing 
A.M. and proposed P.M. zipper lane. The P.M. zipper lane would provide the same type of benefit for Ewa-
bound peak period traffic that the A.M. zipper lane provides for Koko Head-bound peak period traffic today. 
The BRT will also provide regional transit priority through the use of an express ramp at Luapele Drive directly 
into and out of the zipper lane. Priority treatments at other ramps for BRT buses are also included. 

1) 	Freeway Operations with Zipper Lane Deployed 

The OMPO long-range regional transportation plan assumes that the H-1 Freeway is widened by one lane in 
each direction between Halawa Interchange and Waiawa Interchange. This will permit displacement of two 
Koko Head-bound lanes to implement the Ewa-bound zipper lane during the P.M. peak period. This is 
comparable to the .way the zipper lane is currently implemented during the A.M. peak period. The zipper lane 
Is currently designated as a high-occupancy vehicle lane, requiring at least two or three persons per vehicle 
depending on the time of morning. Expanding the zipper lane operation to the P.M. peak period will benefit 
not only transit riders, but high-occupancy vehicle occupants as well. Today, the A.M. zipper lane carries at 
least 2,000 more people per hour than.the highest utilized general-purpose lane. 

The zipper lane system is an integral part of the Regional BRT component of the Refined [PA. It will allow 
buses to bypass much of the congestion that is forecasted for the general-purpose lanes on H-1 Freeway for 
the P.M. as well the A.M. peak periods. 

Analyses were conducted to determine the impacts of the proposed zipper lane improvements. One of the 
issues considered is the impacts to freeway operations on H-1 Freeway just Koko Head of the Kaonohi Street 
grade separation. This area, known as the Kalauao Screenline, is representative of freeway operations 
influenced by existing and proposed deployment of the zipper lane. It also provides a consistent segment of 
roadway on which vehicular operations can be evaluated and person carrying ability can be measured and 
compared between the Alternatives. 

If an Ewa-bound zipper lane were implemented during the P.M. peak period traffic conditions, seven lanes 
would be provided for traffic in the Ewa-bound direction. The zipper lane would displace two Koko Head-
bound lanes, leaving four lanes in the Koko Head-bound direction. The projected maximum A.M. peak period 
hourly volume in the Koko Head-bound direction would be 15,650 vph, while the maximum hourly volume in 
the Ewa-bound direction would be 8,360 vph. Table 4.4-1 summarizes the results that indicate that the 
general-purpose lanes of Koko Head-bound H-1 would be heavily loaded but acceptable(LOS E), and the 
Ewa-bound H-1 would also operate at LOS E during the future A.M. peak period. The zipper lane would 
provide a means for buses and HOVs to bypass the LOS F congestion in the Koko Head-bound direction. 

The projected maximum P.M. peak period hourly volume in the Ewa-bound direction would be 14,700 vph, 
while the maximum hourly volume in the Koko Head-bound direction would be 8,940 vph. Analysis results 
summarized in Table 4.4-1 show that both directions of H-1 Freeway would operate at an acceptable LOS E 
during the P.M. peak period. The zipper lane would still allow buses and HOVs to travel at a better LOS than 
the Ewa-bound general-purpose lanes on H-1. The Koko Head-bound direction would operate at LOS E with 
four general-purpose lanes. 
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TABLE 4.4-1 
PROJECTED YEAR 2025 H-1 FREEWAY OPERATIONS AT KALAUAO SCREENLINE 

WITH REFINED LPA 

A.M. Peak Hour P.M. Peak Hour 
Lanes -' Volume 

(vph) 
LOS Lanes Volume 

(vph) 
LOS 	. 

Koko Head-Bound 7 15,650 E 8,940 E 
Ewa-Bound 8,360 E 7 14,700 E 

Source: Parsons Brinckerhoff, Inc.. June 2002. 
Note: vph = vehicles per hour, LOS = level of service. 

2) Person Throughput on H -1 Freeway 

More frequent service combined with proposed zipper lane and ramp enhancements will result in greater use 
of the AM. zipper lane by buses in the Refined LPA. As a result, the Refined LPA is projected to carry more 
people through the Kalauao Screenline in the Koko Head-bound direction than the other Alternatives. 

During the P.M. peak period, the added zipper lane operation in the Ewa-bound direction coupled with more 
frequent service and ramp enhancements for the Refined LPA will result in significant increases in person 
throughput (i.e. number of people passing across the screenline). Direct benefits would accrue not only to 
buses, but all vehicles with multiple occupants. Additionally, provision of the P.M. zipper lane would draw 
multiple occupant traffic out of the NOV and general-purpose lanes, providing indirect benefits to other 
motorists as well. 

Table 4.4-2 compares the person throughput in the peak direction between the No-Build, TSM, and Refined 
LPA Alternatives. As shown, the Refined LPA will provide more person throughput capability on H-1 
Freeway, especially during the P.M. peak period due to the proposed P.M. zipper lane. Transit passenger 
carrying capacity will also be increased because of more frequent service and the ability for buses to exit and 
enter the zipper lane at key locations along the corridor. 

TABLE 4A-2 
PROJECTED YEAR 2025 COMPARISON OF H-1 FREEWAY PERSON THROUGHPUT AT THE 

KALAUAO SCREENLINE 

Type of Lane(s) 

, 

A.M. Peak Hour P.M. Peak Hour 
No-Build TSM Refined 

LPA 
No-Build TSM Refined 

LPA 
Zipper _ 6,755 7,710 9,675 NA NA 6,725 
HOV 4,405 4,300 3,800 5,060 5,295 3,800 	_ 
General Purpose 

- 12,710 12,650 12,650 10,140 10,120 10,120 
Total 23,870 24,660 26,125 15,180 15,415 20,645 	_ 

Source: Parsons Brinc.kerhoff, Inc., June 2002 
Note: Numbers are persons per hour. 

3) Summary 

The Refined LPA will not only benefit transit riders by giving them an uncongested route to-and-from the 
urban core, but will benefit peak period traffic operations on the regional roadway system by reducing the 
number of autos using it. The benefits would accrue to all traffic on the freeway by shortening the length of 
time the freeway is congested. 

Additionally, expanding zipper lane operation to the P.M. peak period will benefit transit riders and carpool 
occupants with 2 or more riders by providing a less congested path through the heavily traveled H-1 Freeway 

■Ime, 
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corridor. Analysis determined that the contra-flow zipper lane could be implemented during the P.M. peak period, while maintaining acceptable traffic flow in the off-peak direction lanes on H-1. 

4.4.2 in -Town Traffic Operations 

The Oahu Trans 2K meetings identified community sentiment for an alternative approach to addressing traffic congestion on roadways within the urban core of Honolulu. Meeting attendees acknowledged that while there is an important role for roadways, building new or widening existing highways couldn't solve current traffic congestion because there is inadequate space for new for wider streets. This is especially true within the urban core of Honolulu. Even if space existed for widening within the urban core, this widening would be ineffective without the ability to widen regional facilities and improve the interfaces between the regional facilities and urban core roadways. The goal therefore is to identify a way to carry more people within the urban core without rebuilding the entire roadway system. Additionally, the Oahu Trans 2K process Identified a desire that communities, particularly in the urban core, become more pedestrian friendly and less auto dependent 

Still, regionally accepted projections of future population and employment growth imply a need to improve the capacity to move people to and from and within the urban core of Honolulu. Within the urban core, roadway improvements have a role in improving this capacity, but roadway improvements alone fall short. Without major roadway widening or grade-separation of intersections, roadway capacities can only be marginally enhanced through efficiency programs such as intersection channelization and traffic signal coordination. Contra-flow operation (borrowing a lane of traffic from the opposing direction of travel) during peak periods is helpful in increasing capacities, but is expensive to maintain and can only be implemented under the right conditions. 

Most of the roadways within the urban core of Honolulu have already been optimized as much as possible using these techniques. Any future capacity enhancements without roadway widening or grade-separations will have to come from a shift away from single occupant vehicles, to transit and other modes. This has already begun with the initiation of limited-stop transit service such as CityExpress! A and B an d 
CountryExpress! C. These limited-stop transit services provide faster travel times due to the reduced number of stops along their routes and are, therefore, able to carry more people per hour. Even so, when roadways become congested, the transit vehicles become trapped within the congestion along with other vehicles. The roadway capacity again becomes the constraint. 

The In-Town BRT will take transit to the next level in terms of person carrying capacity. The CityExpressl limited-stop concept is expanded by expediting limited-stop transit vehicles through the traffic congestion via a combination of semi-exclusive and exclusive transit lanes. To do this without widening roadways, lanes within roadways will be converted from general-purpose traffic use to semi-exclusive or exclusive transit lanes. Because buses carry more people per vehicle than general-purpose autos, providing buses an expedited path along a roadway increases the person carrying capacity of a roadway. 

While increasing the people carrying capacity, the traffic impact of converting lanes is that it reduces the auto-carrying capacity of the roadways where semi-exclusive or exclusive lanes have replaced general-purpose lanes. Screenline analysis, using volume/capacity (v/c) ratios, is used to address the corridor impacts of this capacity reduction. A V/C ratio of 1.00 indicates that the corridor volume demand equals the summed capacity of the roadway links along the screenline. A screenline is an imaginary line through which all roadways within a corridor pass. A corridor V/C ratio greater than 1.00 indicates that the corridor demand is greater than the screenline capacity. These V/C ratios are often linked to an index called level of service (LOS). LOS ranges from LOS A to LOS F, with LOS A indicating free-flow traffic conditions and LOS F Indicating congested traffic conditions. Because auto capacity within streets within the urban core of Honolulu is governed by intersection operations, intersection analyses were also performed to assess the impacts of the Refined LPA in relation to the No Build and TSM Alternatives. The intersection analyses also use an LOS index to identify operational levels. Unlike the screenline analyses, the intersection LOS is based on average vehicle delay expressed as seconds per vehicle. Measures to mitigate these impacts are identified where 
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feasible. The In-Town traffic operations are divided into four general areas for the purposes of this discussion: 
1) Dillingham Boulevard Corridor, 2) Downtown Area, 3) Mid-Town Corridor, and 4) Waikiki Corridor. 

1) 	Dillingham Boulevard Corridor 

a. 	Overview 

Figure 4.4-1 illustrates the location of the Dillingham Boulevard corridor, which is from Middle Street to North 
King Street in an Ewa-Koko Head orientation. It is located parallel to and between North King Street and 
Nimitz Highway. The Ewa end of this corridor is actually named Kamehameha Highway between Middle 
Street and Puuh ale Road, becoming Dillingham Boulevard Koko Head of Puuhale Road. For most of its 
length, Dillingham Boulevard currently has a 5-lane cross-section made up of 2 lanes in each direction and a 
painted median that accommodates exclusive left-turn lanes. On its Ewa end, it is connected to the H-1 
Freeway Viaduct, Middle Street, and Nimitz Highway (under the viaduct) via ramping at the Keehi 
interchange. The Ewa end of Dillingham has a 7-lane cross-section (3 lanes Koko Head-bound, 3 lanes Ewa-
bound and a median for exclusive left-turn lanes) with a transition to the 5-lane cross-section at Puu hale 
Road, The Koko Head-end of Dillingham Boulevard ends at North King Street, opposite Liliha Street. Major 
intersections are signalized and on-street parking is not allowed. The posted speed limit is 35 mph (25 mph 
near schools). Existing transit service on Dillingham Boulevard is provided by bus routes C (Country 
Express!), Route 3-Ruger/Navy, Route 52-Ala Moana Center/Wahiawa Circle Island, and Route 62-Ala 
Moana Center/Wahiawa Heights. The combined service on Dillingham Boulevard is approximately 10 to 11 
buses per hour during the peak periods and 9 buses per hour during the midday time period. 

In its current configuration it is able to accommodate existing A.M. and P.M. peak hour volumes although 
queuing may occur during the A.M. peak period on the Koko Head-bound ramps from H-1 and Nimitz 
Highway to Dillingham Boulevard. 

During peak periods, it is projected that as many as 60 BRT buses per hour, per direction, will utilize 
Dillingham Boulevard. Along Dillingham Boulevard the BRT will carry 3,500 passengers during the AM. 
peak hour. 

Because Dillingham Boulevard is such a key link, transit will be given priority through the use of exclusive 
BRT lanes located in the middle of Dillingham Boulevard. Only BRT buses will use these lanes. To achieve 
this, two traffic lanes (one in each direction) out of the existing four traffic lanes on Dillingham Boulevard will 
be converted from auto to exclusive transit use. Median exclusive left-turn lanes will be maintained at most 
Intersections. 

In response to comments to the MIS/DEIS, a series of working group meetings comprised of business 
owners, property owners, community representatives, government agencies, and other stakeholders were 
held. This working group reviewed concerns expressed with the BRT Alternative contained in the MIS/DEIS 
and made suggestions to improve it. 

Two key modifications to the BRT Alternative that came out of this process related to accessibility to 
properties along Dillingham Boulevard and traffic operation with a single traffic lane in each direction. 

Accessibility to Properties Along Dillinaham Boulevard  

The BRT will be located in the middle of Dillingham Boulevard in exclusive lanes. Vehicles will be able to turn 
left at selected intersections and driveway locations. U-turns will also be allowed at most intersections. Most 
driveways will be limited to right-in/right-out traffic movements, a change from the current condition that allows 
left-turns to be made into the painted two-way left-turn median. 
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Large commercial vehicles would have difficulty using the U-turns at signalized intersections because of their 
turning radii. Solutions for large commercial vehicles to access properties from all directions and better traffic 
circulation parallel to Dillingham Boulevard were identified. 

The following modifications to the BRT Alternative were made to address these issues: 
• U-turns will be allowed at most signalized intersections, allowing vehicles the ability to access 

driveways regardless of their direction of travel. 

• Parallel roadways, such as Colburn Street, Kaumualii Street, and Kaluaopalena Street, will be 
modified, where appropriate, to improve access and traffic circulation within the Dillingham Corridor. 
These roadways will enable larger commercial trucks to circulate when they are too large to execute a 
U-turn at a signalized intersection. To enable these parallel roadways to effectively serve this circulator 
function, it is also proposed to signalize intersections with major cross streets such as Waiakamilo 
Road, McNeill Street, and Mokauea Street Parallel roadways within primarily residential areas will not 
be used for circulation purposes. 

• In rare special cases where essential low volume access to driveways could not be accommodated 
through other means, access across the exclusive BRT lanes will be allowed. 

Figure 4.4-2 illustrates alternate property access on Dillingham Boulevard. 

Single Traffic Lane Operation on Dillingham Boulevard  

A single lane for traffic has the potential to be blocked by local buses while loading or unloading passengers 
(some local bus service will remain on Dillingham Boulevard with these buses running in the curb lane, not in 
the exclusive transit lane), commercial vehicles stopped for loading and unloading, and vehicles slowing to 
make right turns. These obstructions could limit the ability for Dillingham Boulevard to effectively carry traffic. 
The following modifications to the BRT Alternative in the MIS/DEIS are reflected in the Refined LPA: 

• Selective widening of Dillingham Boulevard. One of the key changes to the BRT Alternative is the 
addition of an approximate 7-foot widening on the makai side of Dillingham Boulevard between 
Waiakamilo Road and Puuhale Road to provide two 18-foot traffic lanes. These wider lanes (one in each 
direction) would allow through traffic on Dillingham Boulevard to bypass vehicles turning right into 
driveways or streets and local buses stopping for passengers. 

• Bus Turnouts, Between Waiakamilo Road and Kaaahi Street, it was the consensus of the working group 
not to widen Dillingham Boulevard in this section, but to provide bus turnouts (bus bays), so that local 
buses stopping to load and unload passengers will not block through traffic. Turnouts rather than 
widening will allow the existing Kamani trees that line Dillingham Boulevard to remain. 

to..4 

I 41 

b. 	Year 2025 Traffic Volumes on Dillingham Boulevard  

While the No-Build and TSM Alternatives do not propose any changes to the lane configurations on 
Dillingham Boulevard, the Refined LPA proposes the conversion of one traffic lane in each direction to 
exclusive transit lanes in each direction. This will leave one traffic lane in each direction, capable of carrying 
general-purpose traffic. This reallocation of lanes has raised concerns about the impacts to motorists on 
Dillingham Boulevard and other parallel streets and highways. 

To better understand the intersection analyses of traffic impacts that follow, background with regard to the 
future traffic projected for Dillingham Boulevard is presented. 
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Existing traffic on Dillingham Boulevard during peak periods totals around 1,500 vehicles per hour (vph) in the 
peak direction. This traffic demand currently requires two traffic lanes in each direction on Dillingham 
Boulevard. 

To analyze what is likely to happen when two lanes on Dillingham Boulevard are converted to exclusive BRT 
use requires looking at a screenline through the affected area. As discussed in the regional highway portion 
of this chapter, a screenline is an imaginary line along which traffic volumes on parallel roadways that cross it 
are summed. This provides an understanding of the total traffic demand through an area and identifies the 
distribution of that demand to the roadways that cross the screenline. Table 4.4-3 summarizes AM. peak 
hour traffic volumes at the Kapalama screenline for existing conditions, projected Year 2025 conditions for the 
three Alternatives. The Kapalama screenline is located along the Kapalama Canal and is crossed by School 
Street, H-1 Freeway, Olomea/Halona Streets (H-1 frontage roads), North King Street, Dillingham Boulevard, 
and Nimitz Highway. 

As shown in Table 4.4-3, the current Kapalama screenline is near capacity in the peak direction during the 
A.M. peak hour. Further, all future Alternatives result in peak direction AM. peak hour travel demand that 
exceeds the capacity of the Kapalama screenline. This occurs even when including the capacity 
enhancements within the Nimitz Highway corridor assumed in the OMPO long-range regional transportation 
plan. 

Table 4.4-3 also shows that the Refined LPA is projected to have a beneficial effect on the Kapalama 
screenline through a reduction in auto traffic by attracting more trips to transit. The Refined LPA will result in 
almost 3,000 fewer vehicle trips in the peak direction during the A.M. peak hour than the No Build Alternative 
and almost 2,000 fewer vehicle trips than the TSM Alternative during the same period. 

It is anticipated that for all Alternatives, all roadways that make-up the Kapalama screen line will be at or 
above capacity. However, because of the reduction in auto travel with the Refined LPA, Dillingham Boulevard 
will be able to maintain a volume over capacity (V/C) ratio of 1.00 with one less lane than in the No-Build and 
TSM Alternatives, and still result in lower V/C ratios on Nimitz Highway and the H- 1 Freeway. 

c. 	Person Throughput on Dillingham Boulevard  

The previous analysis demonstrated that a single lane on Dillingham Boulevard is forecast to result in v/c 
ratios at or below those on adjacent roadways. 

Although the analysis also concluded that all roadways along the Kapalama screenline would be at or above 
capacity, the Dillingham Boulevard corridor Is the only corridor that provides a protected facility for the transit 
mode via the exclusive BRT lanes. 

This will enable Dillingham Boulevard to carry more people per hour with the Refined LPA than with the TSM 
or No-Build Alternatives. Table 4.3-4 summarizes the capacity in number of person trips per hour that could 
be accommodated within Dillingham Boulevard. This table is based on the Kapalama screenline volumes 
shown in Table 4.4-3 and the bus and BRT volumes based on the proposed headways for each Alternative. 

As shown, the Refined [PA will be able to accommodate half the auto person trips per hour compared to the 
No-Build and TSM Alternatives. On the other hand, the Refined LPA will be able to serve 10 times the 
number of transit trips per hour than would the No-Build Alternative. Overall, the Refined LPA will have about 
three to four times the total person trip capacity in the Dillingham Boulevard corridor than the No-Build or TSM 

• Alternatives. 
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TABLE 4.4-3 
COMPARISON OF PROJECTED SCREENLINE TRAFFIC VOLUMES 
KAPALAMA SCREENLINE-A.M. PEAK HOUR-KOKO HEAD-BOUND 

2000 Existing 2025 No Build 2025 TSM 2025 Refined 	' 
LPA 

Roadway Volume V/C Volume V/C Volume V/C Volume V/C 
School Street 1,285 0.92 1,400 1.00 1,400 1.00 1,400 1.00 
H-1 Freeway 7,065 1.01 . 	9,740 1.39 - 	9,700 1.31 - 8,640 1.23 
Olornaa Street 965 0.96 1,000 1.00 1,000 1.00 1,000 1.00 
North King St 1,260 0.90 1,780 1.11 1,600 	.,. 1.00 1,600 1.00 
Dillingham Blvd. 1,335 0.96 1,780 1.11 1,600 1.00 900 1.00 
Nimitz Highway 3,850 0.99 8,170 1.26 7,590 	_ 1.17 7,510 1.16 	- 
Screenline 
Total 

15,758 0.98 23,870 1.25 22,890 1.20 21,050 
L 

1.14 

Source: Parsons Brinckerhoff, June 2002 
Note: Volume is expressed as vehicles per hour (vph), V/C=volume/capacity ratio. 

The ability of the Refined LPA to achieve the amount of transit person capacity shown in Table 4.4-4 is 
dependent on the exclusive lanes located in the middle of Dillingham Boulevard. These lanes help the BRT 
vehicles to bypass congestion on Dillingham Boulevard, thereby enabling them to achieve higher transit 
frequencies. 

TABLE 4.4-4 
ESTIMATED PERSON TRIP THROUGHPUT CAPACITY ON DILLINGHAM BOULEVARD 

KAPALAMA SCREENLINE A.M. PEAK HOUR - KOKO HEAD-BOUND 

Mode ' 	2025 No-Build 2025 TSM . 	2025 Refined LPA 
Transit Persons/Hour 770 210 7,080 
Auto Persons/Hour 2,120 1,920 1,060 
Total Persons/Hour 2,890 2,130 8,140 

Source: Parsons Brinckerhoff Inc., June 2002 
Note: All table entries in persons/hour. TSM Alternative uses other corridors more heavily for bus routing. 

Average Auto Occupancy = 1.2 persons/auto, Average Bus Occupancy =70 persons/bus 
Average BRT Occupancy =100 persons/BRT 

d. 	Intersection Analyses  

Selected Intersections along Dillingham Boulevard were evaluated using methods documented in the 2000 
Highway Capacity Manual,  published by the Transportation Research Board, and the results are summarized 
in Table 4.3-5. The results of these analyses show that in the year 2025 most intersections along Dillingham 
Boulevard will be congested with demand exceeding capacity. In the No-Build, TSM, and Refined LPA 
Alternatives, most intersections are projected to operate at Level Of Service (LOS) F. Note that No-Build, 
TSM, and Refined LPA Alternative delays are similar, even if the Refined LPA has only half as many traffic 
lanes on Dillingham Boulevard than the No-Build or TSM Alternatives. This results from the reduction in 
traffic volume caused by a significant shift in mode of travel from auto to transit as discussed previously. 

The benefit of the exclusive transit lane is clearly shown by the transit LOS. This LOS focuses on the amount 
of delay projected for transit vehicles on Dillingham Boulevard. In the case of the No-Build and TSM 
Alternatives, this reflects the average delay projected for all through vehicles on Dillingham Boulevard. In the 
Refined LPA, transit priority is provided via exclusive BRT lanes, and this LOS refers to the average delay 
projected for BRT buses in the exclusive lanes. As shown in Table 4.4-5, the exclusive lane provides 
dramatic improvements in transit LOS over the No-Build and TSM Alternatives. 
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TABLE 4.4-6 
PROJECTED YEAR 2025 PEAK HOUR INTERSECTION LOS 

DILLINGHAM BOULEVARD (DELAY IN SECONDS) 

intersection Peak 
Time 

Period 

- 
No-Build 

- 
TSM BRT 

Auto 
LOS Delay 

Transit 
LOS Delay 

Auto 
LOS 

- 
Delay 

1 

Transit 
LOS Delay 

Auto 
LOS Delay 

Transit 
LOS Delay 

Laumaka St. and A.M. E 77.0 E 78.5 E 77.0 E 78.5 B 14.4 B 12.3 
Dillingham Blvd P.M. F „ 121.8 F 125.8 F _121.8 F 	_ 125.8 F 94.0 , A 7.7 
Puuhale Rd. and A.M. D 52.3 D 51.0 D _ 52.3 D _ 51.0 C 31.6 B 11.3 
Dillingham Blvd P.M. F 87.9 E 56.2 F , 87.9 E 	_ 56.2 E 78.0 B 15.8 
Mokauea St. and A.M. F 104.4 E 78.4 F _104.4 E 78.4 F 145.2 A 8.8 
Dillingham Blvd P.M. , F 123.9 F 137.5 F 123.9 F 4137.5 F 172.1 C , 25.5 
Kalihi St. and A.M. F _ 359.0 F 288.9 F 359.0 F 288.9 F 338.5 C 34.4 
Dillingham Blvd P.M. F 218.7 F 198.2 F 218.7 F 198.2 F 220.9 C 31.5 
McNeil St and A.M. F 98.4 F 102.8 F 98.4 F 102.8 F _ 85.6 B 18.2 
Dillingham Blvd P.M. F 171.3 F 188.0 F 171.3 F 188.0 F 103.3 C 27 
Waiakamilo Rd. and A.M. F 159.8 F 107.7 F 159.8,  F 107.7 F 132.2 C 32 
Dillingham Blvd P.M. F 174.7 F 188.1 F 174.7 F 188.1 F 116.7 C 29.5 
Kohou St. and A.M. F 98.3 F 105.9 F 98.3 F 105.9 F 96.1 C 25 
Dillingham Blvd P.M. F 108.5 F 117.6 F 108.5 F 117.6 F 91.9 C 24.5 
Kokea St. and A.M. F 132.8 F 149.0 F 132.8 F 149.0 F 132.8 C 28.0 
Dillingham Blvd P.M. F 143.7 F 153.6 F 143.7 F 153.6 F 138.1 C 25.0 
Ala Kawa St and A.M. F 114.5 F 125.5 F 114.5 F 125.5 F 100.0 B 19.2 
Dillingham Blvd P.M. F 133.5 E , 69.5 F 133.5 E . 69.5 F 136.4 C 23.5 , 
Kaaahi St and A.M. 4, Ft - Ft - Ft - Ft - Ft - C 20.0 
Dillingham Blvd _P.M. I Ft - Ft - Ft - Ft - Ft - C 25.0 

Source: Parsons Brinckerhoff Inc., June 2002 
Note: *LDS F caused by downstream condition. Providing exclusive transit lanes along Dillingham Boulevard in the Refined LPA will result in much higher person trip throughput on Dillingham Boulevard. 

e. 	Summary 

The configuration of the BRT Alternative originally proposed in the MIS/DEIS has been refined to be responsive to comments received on the DEIS and the SDEIS. 

The BRT Alternative concept of converting two lanes of Dillingham Boulevard from general traffic use to exclusive transit use remains. The refinement is comprised of a 7-foot widening on the makai side (less than a lane width) for Dillingham Boulevard between Puuhale and Waiakamilo Roads to provide 18-foot wide traffic lanes instead of the originally proposed 14-foot lanes. This will allow through traffic on Dillingham Boulevard to bypass local buses, commercial vehicles, or right-turning vehicles as they load/unload or slow executing a right-turn. Between Waiakamilo Road and Kaaahi Street, bus turnouts will be provided for local buses instead of the 18-foot wide lanes. This will preserve the existing Kamani trees located in that segment of Dillingham Boulevard, while keeping local buses when loading and unloading passengers out of the through traffic flow. 

2.■1-  
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A more formalized system of U-turns and parallel streets are also proposed to provide property access for 
landowners and businesses located adjacent to Dillingham Boulevard. 

The Refined LPA is projected to result In a lower (less congested) screenline V/C ratio than the No-Build or 
TSM Alternative. 

Even with one lane in each direction converted to exclusive transit use, intersection LOS for the Refined LPA 
will be equal to or better than for the No-Build and TSM Alternatives. This is possible primarily because the 
Refined LPA is projected to achieve sufficiently higher transit usage to decrease the AM. peak hour, peak 
direction traffic at the Kapalama screen line by almost 3,000 vph. A similar decrease is forecast to occur 
during the P.M. peak period. 

2) Downtown Area 

The Regional and Dillingham Corridors work to conduct BRT vehicles to the Iwilei Transit Station on the edge 
of Downtown. From there, the In-Town BRT utilizes a short segment of N. King Street and then uses the 
existing Hotel Street Transit Mall. 

Use of the Hotel Street Transit Mall by BRT vehicles will shift local transit vehicles from Hotel Street to parallel 
streets such as King Street and Beretania Street. Consolidation and reorganization of local and express bus 
routes would enable the parallel streets to accommodate the other transit vehicles. 

The three In-Town BRT alignments then separate to serve their respective corridors. The Kakaako Mauka 
and Kakaako Makai BRT branches use the Bishop/Alakea couplet in mixed-flow mode between Hotel Street 
Transit Mall and Ala Moana Boulevard. The UH-Manoa Branch uses Richards Street between Hotel Street 
Transit Mall and South King Street. 

Because there are fewer BRT vehicles on each of these branches than on the consolidated Middle Street to 
Downtown segment and because the. BRT vehicles are proposed to run in mostly mixed-flow mode ;  which do 
not reallocate general-purpose traffic lanes, traffic impacts along Bishop/Alakea and Richards Street are 
projected to be minimal. 

3) Mid-Town Corridor 

a. 	Overview 

The Mid-Town Corridor covers the area from Downtown through Ala Moana. The In-Town BRT has three 
branches in this corridor, which are characterized by a combination of exclusive transit lanes, semi-exclusive 
transit lanes, and mixed-flow operation. Figure 4.4-3 shows the In-Town BRT alignments in the Mid-Town 
Corridor. 

The Mid-Town Corridor, starts where the UH-Manoa Branch connects to South King Street at Richards Street, 
and the Kakaako Mauka and Kakaako Makai Branches intersect Nimitz Highway (Ala Moana Boulevard) at 
Bishop/Alakea Streets. 

Along sections of Richards, South King, and Pensacola Streets, where the BRT will be operating in a curbside 
contra-flow lane, flashing warning signs with audible devices will be installed to alert pedestrians at 
crosswalks, and motorists at driveways that a BRT bus is approaching. In between driveways and crosswalks, 
edge treatments such as shrub plantings and bollards with chains will be installed to warn and discourage 
pedestrians from crossing at places other than crosswalks. 
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Traffic impacts within the Kakaako Mauka and Kakaako Makai areas are expected to be minimal. The BAT vehicles will be traveling on secondary streets such as Halekauwila, Pohukaina, and Auahi within Kakaako Mauka, and on Aloha Tower Drive and Halo Street within Kakaako Makai. The Kakaako Makai branch will also travel on a short segment of Ala Wane Boulevard, between Aloha Tower Drive and Forrest Avenue, but does so in mixed-traffic. BAT buses will have little effect on the overall traffic flow on these roadways. 

If transit priority is implemented within the traffic signal timing schemes, there could be additional delays to cross-street traffic. The primary transit priority technique would be to extend the green phase on the BAT route to allow a BAT vehicle to pass through the intersection without stopping. Signal priority is not the same as signal preemption used by emergency vehicles. Signal preemption changes the traffic signal as soon as it is safe to do so to accommodate an emergency vehicle. All other phases are preempted. Signal priority only modifies the signal timing within a narrow range to expedite transit vehicle flow along a corridor. 

The following sections discuss the projected year 2025 traffic impacts of the three Alternatives where implementation of semi-exclusive and exclusive lanes would occur on major arterial segments within the Mid-Town Corridor. These Intersection occur along South King Street and Kapiolani Boulevard between Punchbowl Street and Kalakaua Avenue and on Ala Moana Boulevard between Piikoi Street and Atkinson Drive. 

b. 	Year 2025 Peak Hour Traffic Volumes Within Mid-Town Corridor 

Table 4.4-6 summarizes the projected year 2025 outbound (Koko Head-bound) P.M. peak hour traffic volumes at the Ward Avenue screenline. The P.M. peak hour outbound volumes are the most constrained and are, therefore, the focus of this analysis. 

TABLE 4.4-6 
COMPARISON OF SCREENLINE TRAFFIC VOLUMES AT 

WARD SCREENL1NE-PM PEAK HOUR-KOKO HEAD-BOUND 

ROADWAY 

2000 Existing 2025 No-Build 2025 TSM 2025 Refined 
LPA Volume V/C Volume WC Volume WC Volume V/C H-1 Freeway 7,545 1.00 7,750 1.03 7,950 1.05 7,950 1.05 Kinau Street 1,490 0.75 1,850 0.93 1,900 0.95 1,950 0.98 South King St. 3,335 0.69 4,690 0.98 4,215 0.96 3,500 0.97 Kapfolani Blvd. 1,825 0.67 2,630 0.97 2,600 0.96 2,605 0.96 Queen Street 300 0.60 900 0.90 900 0.90 950 0.95 Ala Moana Blvd. 2,740 0.91 2,940 0.98 2,920 0.97 2,895 0.97 Screenline Total 17,235 0.84 20,760 0.99 20,485 0.99 19,850 1.00 

Source: Parsons Brinckerhoff Inc., June 2002. 
Note: Volume is expressed as vehicles per hour (vph), V/C=volume/capacity ratio. 

The projected Ward Avenue screenline volumes are similar for all three Alternatives, with the Refined LPA being about 1,000 vehicles per hour (vph) less than the No-Build and about 600 vph less the TSM Alternative. Although the Refined LPA results in the lowest screenline traffic volume, it results in the highest volume over capacity (v/c) ratio. The ratio is higher for the Refined LPA, because the roadway capacity for traffic decreases due to the conversion of general-purpose traffic lanes to semi-exclusive and exclusive transit lanes. In this case, the decrease in traffic volume due to the mode shift to transit is not quite enough to offset the decrease in roadway capacity. 
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c. 	Person Throughput on South King Street and Kapiolani Boulevard 

A goal of the Primary Corridor Transportation Project is to increase mobility by improving the flow of people 
not just vehicles. The Midtown Corridor roadways will be able to carry substantially more people than they 
would otherwise through the use of semi-exclusive and exclusive transit lanes. 

South King Street is a one-way Koko Head-bound arterial with six traffic lanes available during peak periods. 
A semi-exclusive transit lane is proposed in the Koko Head-bound direction for BRTs, local buses, and 
vehicles making right turns into driveways and cross streets. An exclusive BRT lane traveling contra-flow to 
the prevailing Koko Head-bound traffic will serve the Ewa-bound BRT buses. Implementing these two transit 
priority lanes without widening South King Street will require converting two South King Street general-
purpose lanes to transit use. 

Similarly, once the alignment transitions from South King Street to Kapiolani Boulevard at Pensacola Street, 
two lanes will be converted from general-purpose to exclusive transit use on Kapiolanl Boulevard, between 
Pensacola Street and Atkinson Drive. These lanes will be located in the middle of Kapiolani Boulevard and 
will be used by BRT buses exclusively. Because the two exclusive lanes on Kapiolani Boulevard will have the 
greatest impact, it is the focus of this analysis. Table 4.4-7 summarizes the results of the person throughput 
analysis for Kapiolani Boulevard. 

TABLE 4.4-7 
PERSON TRIP THROUGHPUT CAPACITY ON KAPIOLAN1 BOULEVARD BETWEEN PENSACOLA 

STREET AND ATKINSON DRIVE 
P.M. PEAK HOUR — KOKO HEAD-BOUND 

Mode 2025 No-Build 2025 TSM 2025 Refined LPA 
Transit Persons/Hour 1,120 1,290 2,690 .. 
Auto Persons/Hour 3,220 3,220 

-  2,150 
Total Persons/Hour 	' 4,340 4,480 4,840 	— 

Source: Parsons Brinckerhoff inc., June 2002. 
Note: All table entries in persons/hour. TSM Altemative uses other corridors more heavily for bus routing. 

Average Auto Occupancy = 1.2 persons/auto, Average Bus Occupancy = 70 persons/bus 
Average BRT Occupancy = 100 persons/BRT 

As shown in Table 4.4-7, the Refined LPA has the potential to carry 8-12 percent more persons per hour than 
possible with the TSM and No-Build Alternatives, respectively, in the peak direction during the P.M. peak 
hour. For all Alternatives, the general-purpose lanes' will be at capacity. The exclusive transit lanes, 
however, will be well below their capacity. Within this segment, the exclusive BRT lanes are projected to 
carry 22 BRT buses per hour in the peak direction. The Refined LPA, therefore, will significantly increase the 
potential person carrying capacity of Kapiolani Boulevard without having to widen it. 

d. 	South King Street 

South King Street is the one-way Koko Head-bound half of the South King Street/South Beretania Street high-
capacity couplet. The Refined LPA proposes to operate BRT buses in both Koko Head and Ewa-bound 
directions on South King Street. The Koko Head-bound direction will be in a semi-exclusive lane shared by 
BRT buses, local transit, and right-turning vehicles. The Ewa-bound exclusive contra-flow lane will be for 
BRTs only. Local buses will continue to utilize South Beretania Street in the Ewa- bound direction along with 
general-purpose traffic. 

Table 4.4-8 summarizes the intersection and transit LOS along South King Street 
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TABLE 4.4-8 
PROJECTED YEAR 2025 INTERSECTION LOS -MID-TOWN CORRIDOR 

ON SOUTH KING STREET 

Intersection 
Peak 
Time 

Period so ALOut Delay 

No-Build 
Transit 

LOS Delay Auto Los Delay 

TSM 
Transit 

LOS Dela y Auto 
LOS 

Refined 

Delay 

LPA 
Transit 

LOS Delay 

Punchbowl St. A.M. E 75.5 0 35.5 E 90.0 C 22.6 E 57.2 C 34.5 
and South King St. P.M. D 46.1 C 34.0 D 57.9 B 18.3 D 44.8 C 31.0 ,  

24.4 Alapai St. A.M. B 16.3 B 15.8 B 17.3 B 11.7 D 40.8 C 
and South King St. P.M. C 30.7 C 20.2 0 36.9 C 20.6 E 78.2 _ B _ _18,8 
Ward Ave. A.M. B 17.9 B 18.4 B 18.3 B 13.2 C 23.2 B 13.1 
and South King St. , P.M. D 47.7 C 28.7 , D , 49.7 C 20.5 D 49.7 , 14.1  
Pensacola St AM. C 24.4 C 27.0 C 24.4 C 23.5 C 33.2 B 19.4 
and South King St P.M. C 26.3 C 33.5 C 26.3 C 33.5 C _ 34.5 B 19.7 , 
Source: Parsons Brinckerhoft Inc., June 2002. 

Peak traffic orientation during the A.M. peak period will continue to be in the Ewa-bound (into Downtown) direction for this corridor. Since South King Street operates as a couplet with South Beretania Street, the peak direction traffic will be on South Beretania Street, leaving South King Street with relatively unconstrained intersection operations even In 2025, with the exception of Punchbowl Street. The South King Street/Punchbowl Street intersection is projected to be congested in 2025 due to the high traffic demand on Punchbowl Street. For the Alapai Street, Ward Avenue, and Pensacola Street intersections, the TSM and Refined LPA Alternatives are projected to be operating at slightly lower, but still unconstrained LOS compared to the No-Build Alternative due to the reduction in general-purpose lanes (one for the TSM and two for the Refined LPA). Providing a semi-exclusive ',(oko Head-bound) and an exclusive (Ewa-bound) transit lane for the BRT will allow the BRT to operate better than general purpose lanes along South King Street. The transit LOS is based on the delay experienced by the transit vehicles at the intersections summarized in Table 4.4-8. 

Peak traffic during the P.M. peak period in 2025 will continue to be Koko Head-bound along South King Street. Similar to the Dillingham Corridor, there is projected to be a reduction of traffic volume at the Ward Avenue screenline due to the diversion of some auto drivers to transit. This diversion will enable the Refined LPA to perform at comparable intersection LOS to the No-Build and TSM Alternatives, even with the conversion of two general-purpose lanes; one to semi-exclusive transit use and one to exclusive transit use. 

e. 	Kapiolani Boulevard 

A key feature of Kapiolani Boulevard today is the contra-flow lane operated in the peak direction during peak traffic periods. The contra-flow lane coning operation provides four traffic lanes in the peak direction and two traffic lanes in the off-peak direction. The No-Build and TSM Alternatives would maintain this configuration, although the TSM Alternative would allocate one peak direction lane for semi-exclusive transit operation (buses and right-turning vehicles). During contra-flow operation, left tums from the off-peak direction of Kapiolani Boulevard are prohibited, forcing off-peak direction left turns to make circuitous jug handle movements using streets parallel to Kapiolani Boulevard. 

The Refined LPA will convert two general-purpose traffic lanes to exclusive transit lanes in the middle of Kapiolani Boulevard generally between Pensacola Street and Atkinson Drive, leaving two traffic lanes in each direction regardless of the time period. Contra-flow coning will continue Koko Head of Atkinson Drive, but will be discontinued between Atkinson Drive and South Street. Exclusive left-turn traffic lanes on Kapiolani Boulevard are proposed in the Refined LPA at the Pensacola Street, Piikoi Street, and Kaheka/ Mahukona Street intersections. 'These will operate throughout the day. 
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Table 4.4-9 summarizes the projected intersection level of service along Kapiolani Boulevard. 

TABLE 4.4-9 
PROJECTED YEAR 2025 INTERSECTION LOS MID-TOWN CORRIDOR 

ON KAPIOLANI BOULEVARD 

Intersection 
Peak 
Time Period  

No-Build TSM Refined LPA 
Auto Los  Delay Transit 

LOS Delay  Auto Los  Delay Transit 
LOS Delay Auto Los Delay Transit 

LOS Delay 

Pensacola St A.M. C 24.7 B 12.4 D 36.6 A 9.7 E 56.0 B 15.5 
Kapiolani Blvd. P.M. i C 25.8 B 13.4 C . 27.3 A 9.8 D 47.6 B 16.4 
Piikoi St. and A.M. C 29.7 B 11.4 D 46.5 A 7.8 E 56.7 B 11.7 
Kapiolani Blvd. P.M. C 30.5 C 35.0 C 34.5 B 11.8 E 57.4 C 27.0 
Keeaumoku St and A.M. C 23.8 B 16.5 0 37.5 B 13.3 E 77.5 A 5.3 
Kapiolani Blvd. P.M. C 33.6 C 30.9 C 40.0 B 20.3 D 44.4 B 19.5 
Atkinson Dr. and A.M. C 26.4 C 25.1 D 35.2 C 20.4 0 42.4 B 17.3 
Kapiolani Blvd. P.M. F* - F* - F* - B 14.7 F* - B 13.0 

Source: Parsons Brinckerh off Inc., June 2002. 
Note: *LOS F caused by downstream condition 

Both the No-Build and TSM Alternatives are proposed to retain the current contra-flow coning operation on 
Kapiolani Boulevard. Although this operation inconveniences drivers by restricting left turns from Kapiolani 
Boulevard in the off-peak direction, it does have the advantage of providing four lanes of travel In the peak 
direction. It also has the advantage of providing at least two through lanes unhindered by the friction of 
turning movements (the curb lane and the coned lane handle the turning traffic). Under the projected Year 
2025 peak hour traffic volumes, Kapiolani Boulevard Intersections are projected to operate acceptably with 
the exception of the Kapiolani Boulevard/Atkinson Drive intersection during the P.M. peak hour. This 
Intersection is expected to be Impacted by congestion at the downstream Kapiolani Boulevard/Kalakaua 
Avenue intersection. Because this delay is caused by the downstream intersection, delay is difficult to predict 
and no value is provided. 

The Refined LPA is projected to have lower intersection LOS in 2025 compared to the No-Build and TSM 
Alternatives, mainly due to the two fewer lanes available to carry traffic in the peak direction. It is projected 
that Kaplolani Boulevard will operate about two LOS levels lower than the No-Build or TSM Alternative, but 
will still be operating acceptably for urban peak period conditions. As in the No-Build and TSM Alternatives, 
the Kapiolani Boulevard/Atkinson Drive intersection is projected to be affected by the congestion at the 
downstream Kapiolani Boulevarcl/Kalakaua Avenue intersection. 

Providing exclusive transit lanes on Kapiolani Boulevard will allow the BRT to operate with less constraints 
through this corridor. This is especially helpful where traffic congestion is projected. The exclusive lanes 
allow the BRT to bypass the traffic queues caused by the congestion. 

f. 	Ala Moana Boulevard 

During both A.M. and P.M. peak periods in 2025, the Ala Moans Boulevard/Atkinson Drive intersection is 
projected to be congested for all Alternatives. Especially during the P.M. peak period, congestion at the 
Atkinson Drive intersection is expected to affect the upstream Ala Moana Boulevard/Piikoi Street intersection. 
Given the physical constraints of Ala Moana Center on the mauka side and Ala Moana Park on the makai 
side of Ala Moana Boulevard, roadway widening is not an option for this roadway segment As a result, this 
segment is projected to be a traffic bottleneck in the long-range future regardless of the alternative 
Implemented (See Table 4.4-10). 
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TABLE 4.4-10 
PROJECTED YEAR 2025 INTERSECTION LOS —MID-TOWN CORRIDOR 

ON ALA MOANA BOULEVARD 

Intersection 
Peak 
Time 

Period 

No-Build TSM Refined LPA _ 
Auto 
LOS Delay • 

Transit 
LOS Delay • 

Auto 
LOS Delay • 

Transit 
LOS Delay y • 

Auto 
LOS y Delay • 

Transit 
LOS Delay 

Piikoi St and A.M. ID 58.9 D 48.9 D 58.9 D 48.9 E 79.8 C 28.4, 
29.6 Ala Moana Blvd P.M. F* - F* - F" - F* - P - C 

Atkinson Dr. and A.M. F 91.7 E 63.5 F 91.7 E 63.5 F 130.5 C 27.2 
Ala Moana Blvd P.M. F 82.5 E 66.7 .. 	i F 82.5 E 66.7 F 239.5 C 31.5 
Source: Parsons Brinckerhoff Inc., 2002. 
Note: * LOS E caused by downstream congestion 

Given this finding, the Refined LPA will clearly provide greater mobility for more people through this area. While traffic will be significantly delayed in all Alternatives, only the Refined LPA with its semi-exclusive lane Koko Head-bound and exclusive lane Ewa-bound will allow BRT vehicles, local buses, and tour buses to 
bypass the congestion and continue to provide service for their patrons. The No-Build and TSM Alternatives will provide no real advantage to the public or private buses, subjecting both to the same delays as other 
traffic in this bottleneck location. 

3) 	Waikiki Corridor 

a. Overview 

The Waikiki Corridor is located between the Ala Wai Canal (at Ala Moana Boulevard) on the Ewa end to Kapahulu Avenue on the Koko Head end. Figure 4.4-4 shows the Waikiki Corridor. 

b. Ala Moana Boulevard 

Ala Moana Boulevard, between Atkinson Drive and Kalakaua Avenue, experiences periods of congestion even today. To remedy this condition, the Refined LPA proposes to widen a section of Ala Moana Boulevard between the Ala Wei Canal and Katie Road by 5-10 feet by reducing the width of the raised median, along with narrowing the existing traffic lanes to provide an additional lane in both Ewa-bound and Koko Head-bound directions. 

In the Koko Head-bound direction, a semi-exclusive lane is proposed to be added to theexisting three 
general-purpose lanes. BRT vehicles, local buses, tour buses and trolleys, and vehicles making right-turns will be allowed into this lane. It will begin just Ewa of Holomoana Street and continue along the curb to Katie Road. Transit vehicles will be given an advanced green at the Ala Moana Boulevard /Atkinson Drive signal to allow them to reach this lane without competing with traffic in the general-purpose lanes between Atkinson Drive and Holomoana Street. This configuration will provide three lanes dedicated to through traffic 
movement at Hobron Lane plus a left-turn lane, and a semi-exclusive lane serving transit vehicles and right-turning traffic. The semi-exclusive lane will continue to Katie Road, where it becomes a right-turn-only lane into Katie Road. The three general-purpose lanes on Koko Head-bound Ala Moana Boulevard will continue through the Katie Road intersection with one lane tapering out before reaching Kalakaua Avenue. The net effect in the Koko Head-bound direction will be to remove friction to traffic destined for the core of Waikiki, while improving access for properties adjacent to Ala Moana Boulevard within this segment. 

In the Ewa-bound direction, the semi-exclusive lane will begin at the Kalia Road intersection. It will continue to Hobron Lane, where it will transition from a curbside lane to a median lane. An advanced green signal will allow the BRT and other transit vehicles to transition to an exclusive median lane without conflict from other 
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through traffic on Ala Moana Boulevard. This lane will continue to Atkinson Drive, where it will continue as an 
exclusive transit lane, available only to BRT vehicles and private buses. Also, to reduce conflicts at Atkinson 
Drive, left turns into Ala Moana Park will be prohibited. Motorists will be able to use the Ewa entrance to Ala 
Moana Park. The three general-purpose lanes will be configured as two through Ewa-bound lanes and one 
exclusive right-turn lane. 

Table 4.4-11 summarizes projected 2025 traffic conditions for this segment of roadway. 

TABLE 4.4-11 
PROJECTED YEAR 2025 INTERSECTION LOS - WAIKIKI CORRIDOR 

ON ALA MOANA BOULEVARD 

Intersection 
Peak 
Time 

Period 

No-Build 	. TSM Refined LPA 
Auto 
Los Delay Transit 

LOS Delay Auto Los Delay Transit  
LOS Delay Auto 

LOS Delay 
Transit 

LOS Delay 

Atkinson Drive A.M. F 
k 

91.7 E 63.5 F 91.7 E 63.5 F 130.5 C 27.2 
And Ala Moana Blvd. P.M. F 82.5 E 66,7 F 82.5 E 66.7 F 239.5 C 31.5 
Hobron Lane A.M. F 228.4 F 278.4 F 228.4 F 278.4 E 31.2 C 10.9 
And Ala Moana Blvd. P.M. F 101.7 F 63.8 F 101.7 F 63.8 E 41.7 C _19.9 
Kalia Road A.M. F 116.9 F 95.3 F 116.9 F 95.3 F 93.2 D 60.9 
And Ala Moana Blvd. P.M. F 314.9 F 196.2, 	F 314.9 F 196.2 F 141.7 D 69.9 
Source: Parsons Brinckerhoff Inc., June 2002 

The most constrained conditions are projected to occur at the Ala Moana Bouievard/Hobron Lane 
intersection. This intersection currently accommodates the through traffic on Ala Moana Boulevard and a 
significant level of turning traffic to-and-from Hobron Lane. Hobron Lane serves the Renaissance Ilikai Hotel, 
the Hawaii Waikiki Prince Hotel, and the Ala Wai Boat Harbor on the makai side and numerous 
condominiums and hotels on the mauka side. This intersection currently experiences and is projected to 
experience periods of traffic congestion. Because of the added lanes for BRTs, other transit, and right-turning 
vehicles, the Refined LPA is projected to provide the best LOS. Its LOS E is still considered congested, but is 
much better than the LOS F projected in the No-Build and TSM Alternatives. More importantly, the Refined 
LPA will provide a less congested path for both public and private transit buses through this historically 
congested corridor. 

Recent plans for a new hotel tower within the Hilton Hawaiian Village propose a new signalized intersection 
along Ala Moana Boulevard located at the existing Dewey Lane. Dewey Lane is located between the 
Renaissance Ilikai Hotel and the Hilton Hawaiian Village and is currently restricted to right-in/right-out traffic 
movements. The Draft Environmental Impact Statement (DEIS) Waikikian Development Plan, July 2001,  
documents proposals to modify this intersection as a full-movement, signalized intersection. The DEIS 
indicates that the Dewey Lane intersection would operate acceptably during the peak hour time periods. 

c. 	Kalia Road 

Kalia Road is currently configured with 5 traffic lanes (2 Koko Head-bound, 2 Ewa-bound, 1 median left-turn 
lane) between Ala Moana Boulevard and Maluhia Road (Hale Koa Hotel and Fort DeRussy Entrances). Koko 
Head of Maluhia Road, Kalia Road is a two-lane roadway with one lane in each direction and left-turn lanes 
provided at key intersections. The Refined LPA proposes to widen Kalia Road by one lane in each direction, 
with these lanes being designated as semi-exclusive lanes. BRT, local buses, private buses, and autos 
turning right into driveways on Kalia Road will be able to use these lanes. 

I 
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To provide an exclusive lane for Ewa-bound BRT buses at Ala Moana Boulevard, the existing three general-

purpose Ewa-bound lanes on Kalia Road (1 exclusive left, 1 left/through, and 1 exclusive right) would be 

reallocated as 2 general-purpose lanes (1 exclusive left, 1 left/through/right) and the exclusive transit lane. 

Because of the new lanes proposed for Kalia Road, traffic operations are projected to be better in 2025 with 

the Refined LPA compared to the No-Build or TSM Alternatives that would only have two lanes on KaHa 

Road, Koko Head of Maluhia Road. Because the future bus operations plan proposes to turn-back some of 

the local bus routes in the Fort DeRussy area, the proposed semi-exclusive transit lanes will be very helpful. 

The transit routes will be turned-back to decrease the number of local buses circulating on Kuhio Avenue. 

d. Saratooa Road 

KaHa Road currently transitions from a two-way street to an Ewa-bound one-way street at Saratoga Road. 

The existing Saratoga/Kalia intersection is STOP-sign controlled. The future configuration of this intersection 

depends on final plans for Outrigger Hotel's redevelopment. Outrigger plans to redevelop an area between 

Kalakaua Avenue and Kalia Road and along Lewers Street and Beachwalk. As part of those plans, a new 

hotel tower is proposed between Beachwalk and Saratoga Road with its lobby entrance on Saratoga Road. 

Preliminary plans show two driveways for the lobby entrance located on Saratoga Road, close to the Kalia 

Road/Saratoga Road intersection. The BAT will turn from Katie Road to Saratoga Road, maintaining a 

through and semi-exclusive lane in both directions. How Outrigger proposes to configure this intersection as 

part of the redevelopment could have an effect on the operation of the BRT and other traffic. The Outrigger's 

project is still in the planning phase at this time, and Outrigger continues to work with the City to arrive at a 

configuration that would be appropriate for the hotel and BRT operations. 

Projected BRT and local bus volumes combined are estimated to total 60 transit vehicles/hour. This is a 

small fraction of the traffic volume that currently uses this intersection. It is believed that this volume can be 

accommodated by any reasonable intersection developed in conjunction with the Outrigger's redevelopment 

plan. 

At Kalakaua Avenue, a new lane will be added in the mauka direction to allow an additional right turn 

movement onto Kalakaua Ave. 

e. Kalakaua Avenue 
- 

Kalakaua Avenue will be used as the Koko Head-bound segment of the counter-clockwise BRT Loop within 

Waikiki. The No-Build and TSM Alternatives would not have buses operating on Kalakaua Avenue between 

Kuhio Avenue and Kapahulu Avenue. 

On Kalakaua Avenue in the Refined LPA, three through lanes and a semi-exclusive lane are proposed 

heading in the Koko Head direction until Kaiulanl Street where the mauka lane will be terminated. At Uluniu 

Avenue, the BRT will switch to a mixed-flow operation to provide 3-through lanes, and the BRT will transition 

from the makai lane to the mauka lane to make a left turn onto Kapahulu Avenue. On Kapahulu Avenue, the 

BRT will operate in mixed traffic. 

Traffic within Waikiki along Kalakaua Avenue is extremely variable, depending on special events such as 

festivals, conventions, wedding receptions and others. Since these special events do not generally occur 

during peak commuting time periods, the analysis in this FEIS focuses on recurring conditions during the 

peak commuting time periods. That is when the BAT will be running at maximum frequency. During periods of 

back-up in the right lane, BAT vehicles will be able to go around the congestion by using the adjacent lane. 

Additionally, during special events such as parades, the BAT will be re-routed off of Kalakaua Avenue to 

alternate streets. 

As shown in Table 4.4-12, there is little impact projected in 2025 from the BRT on Kalakaua Avenue. 

OMM, 
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TABLE 4.4-12 
PROJECTED YEAR 2025 INTERSECTION LOS — WAIKIKI CORRIDOR 

ON KALAKAUA AVENUE 

Intersection 
Peak 
Time 
Period 

No-Build TSM Refined LPA 
Auto 
Los Delay Transit 

LOS Del ay A  Auto 
LOS  Delay y Transit 

LOS Delay  Auto 
LOS Delay 

Transit 
LOS Delay 

Saratoga Road AM. D 62.7 ** ** D 62.7 ** ** D 65.5 C 27.2 
and Kalakaua Ave. P.M. E 78.5 ** ** E 78.5 *1  ** E 79.5 C 31.5 
Seaside Avenue A.M. B 25.4 ** *1  B 25.4 ** ** B 25.9 B 25.9 
and Kalakaua Ave. P.M. C 35.8 ** ** C 35.8 ** ** C , 41.7 C 39.9 
Uluniu Street AM. B 25.9 ** ** B 25.9 ** ** B 30.2 B ' 25.9 
and Kalakaua Ave. P.M. C 35.9 ** ** C 35.9 ** " C 35.7 C 29.9 

Source: Parsons BrInckerhoff Inc., June 2002 
Note: " transit on Kuhio Avenue only. 

f. 	Kuhio Avenue 

Kuhio Avenue is currently a four-lane collector roadway with two lanes in each direction. In addition, left-turn 
lanes are located within a painted median. 

The Waikiki Livable Communities project is an effort currently underway aimed at identifying improvements 
within Waikiki that can make it an even more pleasant environment in which to live, work, and visit. One of 
the concepts that has emerged from the Livable Waikiki effort is to create wide pedestrian promenades on 
both sides of Kuhlo Avenue. To accomplish this, the existing sidewalks would be widened into Kuhio Avenue, 
the existing roadway would be narrowed, and the traffic lanes reduced. What would remain is enough 
roadway width to provide two traffic lanes in one direction, one traffic lane in the other direction, and space for 
median left-turn lanes at selected locations. Turnouts would be provided for commercial truck and tour bus 
loading and for local bus stops. 

In the Refined LPA Alternative, two lanes would be oriented in the Ewa-bound direction with the curb lane 
designated as a semi-exclusive lane for BRT, municipal bus, and tour bus vehicles. There would be a single 
Koko Head-bound lane for general-purpose traffic. 

The No-Build and TSM Alternatives would be identical along Kuhio Avenue. Local buses and tour buses 
would travel in mixed-flow, as they do today. Two traffic lanes would be oriented in the Koko Head-bound 
direction and one lane would be oriented in the Ewa-bound direction. 

In the Refined LPA, the lane configuration will be the reverse of the No-Build and TSM Alternatives, with two 
lanes being oriented in the Ewa-bound direction and one lane being oriented in the Koko Head-bound 
direction. One of the Ewa-bound lanes will be designated a semi-exclusive lane for use by BRT vehicles, 
local buses, private buses, and autos making right turns into cross streets or driveways. Immediately after 
Lewers Street the BRT will swap lanes with Ewa-bound through lanes to prepare it for a left-turn onto 
Kalaimoku Street. To achieve this without having BRT vehicles mix with the through traffic, the BRT will be 
given an advance green signal before the Ewa-bound through traffic, allowing the BRT to change into the 
makel lane unimpeded. The BRT will then follow Kalaimoku Street back to Saratoga Road. 

Table 4.4-13 summarizes the projected 2025 LOS for Kuhl° Avenue intersections. As shown, the majority of 
the intersections are projected to operate at LOS F for all of the Alternatives. This is largely a result of the 
significant increase in hotel rooms forecasted, especially in the International Marketplace area. 
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The Refined LPA will offer substantial benefit to BRT and other bus riders since they will have a dedicated 
lane that avoids the traffic congestion forecasted for Kuhio Avenue. The other Alternatives would not provide 
any transit priority and, therefore, transit riders would experience similar delays to the overall traffic on Kuhio 
Avenue. 

4.5 PARKING IMPACTS 

Parking impacts fall into three categories. The first category of impact is that related to parking at transit 
centers and park-and-rides. The second is on-street parking impacts, due to the designation of exclusive or 
semi-exclusive lanes for transit vehicles. The third category of impact pertains to off-street parking. 

4.5.1 Transit Centers and Park-and-Ride Facilities 

To intercept auto users and get them on transit, park-and-ride facilities are proposed in all of the alternatives. 
Many of the park-and-rides will occur at transit centers and give parkers transit connections to multiple 
destinations. From a regional perspective these park-and-rides will reduce VMT as well as parking and traffic 
impacts in the urban core. While there may be some localized impacts associated with these park-and-rides, 
sites have been selected to minimize the potential traffic impacts and increase opportunities to enhance 
neighborhoods. 

Table 4.5-1 shows the number of parking spaces proposed at each transit center and park-and-ride facility in 
the No-Build, TSM and Refined LPA Alternatives. The number of spaces shown is based on projected usage 
from the travel demand models combined with a preliminary assessment of site constraints and surrounding 
neighborhood compatibility. Project-specific community planning and environmental assessments would be 
performed for each of these sites prior to their implementation. It is intended that a parking pricing schedule 
be developed to encourage parking outsioe of the urban core rather than parking within the core. 

Not all of the new spaces shown in Table 4.5-1 would be built as part of the PCTP, since some spaces are 
being planned as independent projects. These independent projects are shown as part of the No-Build 
Alternative. The number of spaces that would be developed as part of the PCTP for the TSM and Refined 
LPA Alternatives are shown in parentheses. In addition to the 2,100 new park-and-ride spaces that would be 
constructed as part of independent projects there would be 600 additional new spaces with the TSM 
Alternative and 1,520 additional new spaces with the Refined LPA. 

4.5.2 On-Street Parking 

Curbside parking spaces were counted as being affected if their expected use in the year 2025 will be 
. 	 affected in any way, either all day long or by limiting their use to off-peak hours. 
L-J 

Parking spaces are categorized by availability during peak and off-peak hours. "Unrestricted parking" spaces 
(-11 

are defined as those currently available during peak and off-peak hours. There are no parking spaces that 
are available only during peak hours and not at off-peak hours. Therefore, unrestricted parking spaces 
represent those parking spaces that would be impacted during peak period transit operation. 

- 7 

"Restricted parking" spaces refer to all other types, namely spaces that currently have some time restriction 
on parking. Most such spaces are available only during off-peak hours. These spaces will therefore not be 
affected by peak-period transit operations, because their use is not allowed during the peak traffic hours. The 
definition of restricted parking also includes spaces that are available only partially during off-peak hours, 
such as those on Ala Moana Boulevard that are for use only on weekends, holidays, and overnight on 
weekdays. 
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TABLE 4.6-1 
PROPOSED NEW PARKING STALLS AT TRANSIT CENTERS AND PARK-AND-RIDES 

Proposed Transit Centers 
and 
Park-and-Ride Facilities 

Number of New Parking Stalls 

No-Build TSM Refined LPA 
Aloha Stadium Park-and- 
Ride (upgrade part of existing 
parking) 

500 500(0) 1,000(500) 

Iwilei Transit Center 300 300(0) 300(0) 

Kaneohe Transit Center 150 150(0) 150(0) 
Kapolei Transit Center ' 	0 400(400) 470(470) 
North-South Road Park-and- 
Ride 

300 500(200) 600(300) 

Middle Street Transit Center 750 750(0) 1,000(250) 
Waianae Transit Center 100 100(0) _ 	100(0) 
TOTAL 2,100(0) 2,700(600) 3,620(1,620) 

Source: Parsons Brinckerhoff, Inc., June 2002. 
Note: Numbers represent total amount of parking spaces for each alternative. Numbers in (X) represent the 
portion of total amount that is part of PCTP. 

The number of affected parking spaces was determined from City and County striping plans and/or 
independent field checks. Where curb parking spaces were not marked by parking meters and/or parking 
space stripings, the linear curbside distance available for parking (exclusive of driveways and other uses such 
as bus stops, loading zones, no parking zones, etc.) was measured and divided by 22 feet, a typical parking 
space length according to the current City and County's Traffic Standards Manual  (DTS, July 1976). 

Impacts during the peak hours (unrestricted spaces) will occur under both build alternatives. The Refined 
LPA will have the greatest impact, taking as much as 373 unrestricted spaces. The TSM Alternative would 
have the next largest impact on unrestricted parking (166 spaces). The TSM Alternative would have parking 
impacts, as a result of the need for improvements such as road-widening and semi-exclusive lanes for the 
local bus priority system. The No-Build Alternative is the only alternative that would not have any parking 
impacts. 

In addition, the Refined LPA will affect restricted parking spaces that are currently not available at peak hours. 
All of these impacts (533 spaces) will be confined to the In-Town BRT alignment The No-Build and TSM 
Alternatives would not affect any restricted parking spaces. 

1) No-Build Alternative 

The No-Build Alternative would not have any impacts on existing parking spaces, because it does not 
propose any changes to current roadway uses. 

2) TSM Alternative 

The TSM Alternative would affect roughly 166 unrestricted parking spaces that are currently available during 
peak and off-peak hours. This alternative would not affect any restricted parking spaces that are currently 
limited to off-peak use only. 
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Potential parking reductions would occur on King Street and Beretania Street. Transit vehicles would operate 
in semi-exclusive lanes on these streets, requiring that curbside lanes be restricted to use by transit vehicles 
or vehicles making right turns. The impact would occur along King Street between Middle Street and 
Kalakaua Avenue (139 spaces) and Beretania Street between Aala Park and South King Street (27 spaces). 
The 139 parking spaces on King Street consist of the segment from Middle Street to Richards Street, which 
would lose 109 spaces, Richards Street to Ward Avenue 24 spaces, and Ward Avenue to Kalakaua Avenue 
30 spaces. These spaces (marked and unmarked) would require the elimination of parking spaces currently 
available during the morning peak hours (parking in these spaces is generally prohibited during the afternoon 
peak), while they would still be available during off-peak hours. 

3) 	Refined LPA 

The In-Town BRT will affect a total of 373 unrestricted and 533 restricted parking spaces. Of these the 
Middle Street to Downtown branch will affect parking on Kaaahi Street (27 unrestricted spaces). 

Along the University Branch, 199 unrestricted spaces and 343 restricted spaces will be affected. Of this 
amount, 20 unrestricted spaces on Richards Street between Hotel and King Streets will be lost. Kapiolani 
Boulevard will lose the most curb parking, totaling roughly 214 unmarked restricted parking spaces available 
now only at off-peak times. Of the 214 unmarked restricted parking spaces, about 48 unmarked spaces on 
the makai side of Kapiolani Boulevard between McCully Street and University Avenue will be affected, and 
the remaining roughly 166 affected spaces on Kapiolani Boulevard occur along the stretch between 
Pensacola and McCully Streets. Other spaces affected by the University Branch will be along South King 
Street (43 unrestricted and roughly 98 restricted), Pensacola Street (80 unrestricted and 9 restricted), and 
University Avenue (56 unrestricted and 22 restricted). 

Along the Kakaako Mauka Branch into Waikiki, 91 unrestricted spaces and 190 restricted spaces will be 
affected. On Halekauwila and Pohukaina Streets, 69 unrestricted and 66 restricted spaces will be affected. 
These spaces are all marked. The makai side of Ala Wane Boulevard will lose 124 restricted spaces 
(unmarked), though these impacts will be limited to weekend, holiday, and nighttime uses, when they are 
currently available. Other unrestricted spaces will be affected on Queen Street (5 marked spaces), Saratoga 
Road (5 marked spaces), and Kapahulu Avenue (12 marked spaces). 

The Kakaako Makai alignment using Halo Street will affect 21 unrestricted parking spaces on Halo Street, 
where BRT stops are proposed. The parking impact estimate for halo Street is based on redevelopment 
plans for the Kakaako Makai area, as planned by Hawaii Community Development Authority (HCDA). 

4.5.3 Off-Street Parking  

The discussion on displacements in Section 5.2 deals with off-street parking impacts. Table 5.2-2 identifies 
the properties that will loose parking spaces under the Refined LPA. These proposed parking impacts are the 
result of street widening. 

4.5.4 Parking Mitigation 

It is expected that an efficient transit system would encourage people to use transit rather than driving private 
vehicles. In fact, on the order of 7,000 people per day under the TSM Alternative and over 21,000 people per 
day under the Refined LPA are expected to be diverted out of their cars to use transit. Some of these former 
auto drivers would be able to give up their cars or park their cars at outlying park-and-ride facilities, thereby 
lessening the need for parking in the Primary Urban Center (PUC). The need for parking would decline 
regardless of whether the people who gave up their cars are residents and/or employees In the PUG. Thus, 
parking demand in the PUG is expected to decline in general under all Build alternatives, but especially along 
the transit spine in the Refined LPA. Moreover, the community planning process will be an integral part of the 
design phase to help mitigate any potential parking impacts to specific neighborhoods. 
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In areas where a large concentration of parking spaces will be affected, replacement parking in new off-street 
parking facilities will be considered, but only if they meet other livable community objectives and are the result 
of community-based planning. For example, replacement parking could be provided in the neighborhood 
around University Avenue, where 78 on-street parking spaces will be lost, but this plan has not been decided 
with the community. At least initially, representatives of the McCully/Moiliili neighborhood who served on the 
Mid-Town/University working group chose not to replace this parking since it would result in the loss of land 
for other uses. More recently the issue of replacement parking was requested to be reconsidered in the final 
design phase. 

Replacing the off-peak and weekend parking lost on Ala Moana Boulevard is not viable, so no replacement 
parking is proposed for that area. Other areas of concern will be addressed on a case by base basis during 
the project's final design phase. 

4.6 LOADING ZONE IMPACTS 

Conceptual engineering designs have taken into consideration the need to avoid impacts on as many loading 
zones as possible, especially in the Waikiki area. Potentially affected areas and the proposed mitigations are 
discussed in this Section. 

As shown in Table 4.6-1, the linear distance designated as loading zones was measured along the proposed 
alignments. The number of zones that these distances represent is also included in the table. One 
continuous street segment that allows loading activity was counted as one loading zone; if the activity was 
allowed continuously along several blocks each block was counted as a separate zone. 

TABLE 4.6-1 
SUMMARY OF ESTIMATED LOADING ZONE IMPACTS 

Alternative 

— 

Total Distance 
(Feet) 

Peak And Off-Peak 
(Number Of Zones) 

Off-Peak Only Loading 
(Number Of Zones) 

Commercial 
Vehicles 

With Permit 

Passenger 
Or Other 
Vehicles 

Commercial 
Vehicles 

With Permit 

Passenger 
Or Other 
Vehicles 

No-Build 0 0 0 0 0 
TSM 1,200 9 5 0 0 
Refined LPA 725 16 8 2 	

_ 
0 

Source: Parsons Brinckerhoff, Inc., June 2002 

The table also distinguishes the loading zones allowed during peak and off-peak hours, as opposed to those 
zones restricted to use only during off-peak hours. 

Most loading zones are also restricted to use by commercial vehicles, which are primarily tour buses and 
freight vehicles with permits. Other vehicles that may stand briefly in such loading zones include taxicabs, 
armored cars, and special transit service vehicles. 

4.6.1 No-Build Alternative 

The No-Build Alternative would not have any impacts on existing loading zones, because that alternative does 
not propose any changes to existing roadway uses. 

.,"■••■• 
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4.6.2 TSM Alternative 

Under the ISM Alternative, a local street bus priority system would operate on North and South King Street and on South Beretania Street. In total, an estimated 1,200 feet of loading zones would be affected. Buses would operate on North King Street in semi-exclusive lanes, affecting both mauka and makai curbside loading zones during peak periods. On South King Street and South Beretania Street, where the bus would operate in a couplet, only the right curbside lane in the direction of travel would be affected during peak periods. The total impact of this alternative would be the equivalent of 13 loading zone spaces, of which 9 are peak and off-peak loading zones for commercial vehicles with permits. 

4.6.3 Refined LPA 

The loading zone impacts for the In-Town portion of the Refined LPA will be approximately 725 feet of curbside loading space. The Regional BRT will not result in any loading zone impacts. Impacts that will occur are those associated with the In-Town BRT, mostly in Downtown, plus on Kaaahi Street in Iwilei. The Refined LPA will not preclude continued use of any of the existing passenger or freight loading zones on either Kalakaua or Kuhio Avenues in Waikiki. 

On Kaaahi Street, freight loading occurs along both sides of this currently dead end street. With the Refined LPA on-street loading between Dillingham Boulevard and Kaaahl Place will be prohibited, and these operations will have to be relocated either to side streets or to off-street parking/loading areas. 

In the block of Alakea Street between King and Hotel Streets, passenger and freight loading takes place on the Ewa curbs at all hours of the day. This block is marked as "No Parking, Tow Away Zone -  which allows commercial vehicles with permits to make brief stops for loading and unloading operations. During the P.M. peak period the BRT will operate in a semi-exclusive Ewa curb lane (BRT and left turning vehicles only) in this block, and stopping or loading will be prohibited. The proposed BRT lane along Kalakaua Avenue has been revised since publication of the MIS/DEIS. The proposed curbside SRI lane will extend from Saratoga Road to Uluniu Avenue as a semi-exclusive lane, which will allow commercial passenger carriers and right turning vehicles to share the curbside lane with the SRI. Passenger and freight loading operations that use the existing pullouts on the makai curb will not be affected by the SRI. Koko Head of Uluniu, the BRT will operate In mixed traffic to Kapahulu Avenue where it turns left in the mauka direction. 

On Kalakaua Avenue, commercial freight carriers will be allowed to use the makai-side, semi-exclusive SRI curb lane during legal delivery hours (10 P.M. to 9 A.M.). The BRT will simply pass around a stopped loading truck by using the adjacent traffic lane. In the event that a freight truck blocks the BRT curb lane during other times, the BRT vehicle can simply go around the stopped vehicle in the adjacent lane. There will not be any noticeable impact to freight loading on Kalakaua Avenue with the Refined LPA. 

On Kuhl° Avenue, the BRT has been modified from an exclusive center lane as shown in the MIS/DEIS to operating in a semi-exclusive lane on the mauka curb. This lane will be shared with local buses, commercial passenger buses, and right-turning vehicles. Today freight loading is generally permitted along both sides of the street from .10 P.M. to 7:30 A.M. Commercial passenger loading is permitted all-day and night except between the hours of 3:30 to 5:30 P.M. With the Refined LPA, turnout bays will be provided along both sides of Kuhr° Avenue to allow commercial freight vehicles, tour buses, taxis, and trolleys to load during the designated hours and still allow moving vehicles to pass these parked vehicles safely without encroaching on the semi-exclusive lane. Stricter enforcement of the loading zone hours of availability will be needed on Kuhio Avenue with the Refined LPA so that it works effectively. The benefits will be an enhanced pedestrian environment through widened sidewalks and added landscaping, as well as improved transit circulation. 

Similarly, tour buses and trolleys will be able to continue to load/unload at their current locations o n either side of both Kalakaua and Kuhl° Avenues with the SRI. 
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4.6.4 Loading Zone impacts Mitigation 

As with parking impacts, community-based planning will be an integral part of the final design phase to 
address mitigation measures for loading zone impacts. 

Along Kuhio Avenue, turnout bays will be provided which will permit passenger and freight loading to continue 
to occur along the mauka and make' curbs during the designated hours. 

4.7 BICYCLING IMPACTS 

This section describes the project's potential impacts to existing and currently proposed bicycle systems in 
the study area, as described in the Honolulu Bicycle Master Plan  (April 1999). 

The No-Build Alternative would not affect bicycle transportation because it would not affect existing streets in 
a manner to interfere with the safety and convenience of cyclists. Implementation of the Bicycle Master Plan 

would continue under all alternatives. All buses would have bike racks to accommodate intermodal transit 
New bike parking racks will continue to be installed around the city. 

The TSM Alternative, which includes a network of semi-exclusive bus and in-town bus priority lanes, would 
not affect bicycle usage because no existing bikeway would be displaced or modified. 

One of the primary purposes of the Refined LPA is to enhance in-town mobility by restoring a balanced 
transportation system that includes measures that encourage transit, bicycle, and pedestrian modes. 
Therefore, the Refined LPA has been designed to provide concurrent systems enhancing transit, bicycle and 
pedestrian travel within the very limited space of the existing roadway rights-of-way. Cyclists have been 
accommodated along the entire length of The In-Town BRT system. 

The general approach to enhancing bicycle travel under the BRT Alternative includes the following elements; 

• BRT vehicles would be equipped with bike racks to facilitate intemiodal transit Bike parking facilities 
would be installed at transit centers, transit stops, and park-and-ride facilities. 

• A separate bike lane will be provided, or in many areas, 14 to 18 feet wide curbside lanes for the joint 
use of bicycles and vehicles will be provided. 

• Where a bike lane or 14 to 18 feet wide curbside lanes cannot be accommodated, cyclists will be 
allowed to share the transitway in curb-running sections. Many cities, including New York City, 
London, Toronto, Madison Wisconsin, Seattle and Portland Oregon, allow bicycles to use at least 
portions of their curb-running transitways. 

In most cases, these measures will improve bicycle transportation over the existing conditions. 

Coordination with cyclists will be conducted to further define the details of the bicycle mitigation program. 

The In-Town BRT element of the Refined LPA could assist with implementation of planned bikeway facilities 
through coordination of right-of-way and/or use of travel lanes. Planned bikeway facilities that could be jointly 
developed include proposed facilities on Dillingham Boulevard, South King Street, Ala Moana Boulevard, 
Katie Road, and Saratoga Road. Methods of incorporating these proposed bicycle facilities in the design will 
be addressed in the final design phase. 
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4.7.1 Impacts to Existino_Bikewavs and Cycling 

Although most of the In-Town BRT alignment is not designated as a °bikeway", roadways along the alignment are used by cyclists to varying degrees because of the paucity of bikeway facilities. Figures 3.1-4A through 3.1-4C show existing bikeways in the study area that support cycling as a viable transportation mode and recreational activity. Bikeways recommended in the Honolulu Bicycle Master Plan  are also shown. 
A bikeway can be a bike route, lane or path. A bike route is a road that is designated for the shared use of bicycles and motor vehicles. Bike routes typically have wide shoulder lanes or relatively little traffic. A bike lane is a portion of a roadway designated by striping, signage or pavement markings for the preferential or exclusive use of bicycles. A bike path is a completely separated right-of-way designated for the exclusive or semi-exclusive use of bicycles. In urban areas, bike paths are normally paved, and located in parks or scenic areas. 

Most of Honolulu's existing bikeways are not linked systematically, although the Pearl Harbor Bike Path is continuous between Waipahu and Aloha Stadium, and eventually is proposed for extension to Kapolei. Bikeways on Kalanianaole Highway also form a continuous link between Kahala and Hawaii Kai. 
When bikeways are not continuous, cyclists must use roadways that are not designated as bikeways. More confident cyclists often use the street. Less confident cyclists tend to ride on sidewalks or landscaped areas off of the roadway, although riding on sidewalks in business districts, such as Downtown, is illegal. 
Segments that contain semi-exclusive/exclusive BRT curbside lanes include Hotel Street (lanes wide enough for shared bicycle use), South King Street between Alapai Street and Ward Avenue (existing bike lane to be retained), University Avenue by Puck's Alley (existing bike lane to be retained), Ala Moana Boulevard between Piikoi Street and Atkinson Drive (lanes wide enough for shared bicycle use), Kalakaua Avenue (existing bike lane to be retained), Kapahulu Avenue (existing bike lane to be retained) and Kuhio Avenue. 

Street-by-street descriptions of how the BRT lanes will affect bicycle transportation in the study area are provided below. In general, these impact analyses are based on the principle that the following street changes would improve bicycling transportation: • new bicycle lane or path; 
• curbside BRT lane where it would replace an existing general purpose lane, but would not displace an existing bike lane (cyclists will be allowed to use curbside BRT lanes); and • widened curbside lane where both vehicles and cyclists can share use safely. 

Bicycle transportation service would remain the same if street changes retain curbside conditions of the affected roadway, such as retaining bike lanes or keeping the same curbside lane widths. Bicycle transportation would be adversely affected if curbside lanes are narrowed or the number of through lanes is reduced to a point where motor vehicles cannot pass cyclists safely without venturing onto the BRT lane. 
Dillingham Boulevard is not currently designated a bikeway although it links the Keehi Interchange end of the Nimitz Highway bike path with Kalihi and !wile'. Much of Dillingham Boulevard presently has little or no shoulder space, and the curb lanes are not wide enough for bicycles and motor vehicles to travel side-by-side safely. 

The In-Town BRT exclusive BRT lanes are proposed to be generally center running on Dillingham Boulevard, reducing the number of through lanes by two. The impacts on each section of Dillingham Boulevard would be as follows: 
• Existing paths/sidewalks will remain between the Nimitz Highway bike path and the first crosswalk on Dillingham Boulevard. 
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• Between Middle Street and Puuhale Road, the BRT will transition from shared curbside-lane (Ewa bound) and center-running lane (Koko Head bound) to exclusive center-running lanes. However, throughout this section, the width of the curb lanes (shared BRT and general) will range from 14 feet to 18 feet, which is adequate for cyclists and motor vehicles to travel side-by-side. 
• Bicycle transportation will improve in the section between Puuhale Road and Waiakamilo Road because the curbside lanes will be widened to 18 feet. This is an improvement over the existing narrower lane width. 
• The BRT exclusive lanes will continue on Dillingham Boulevard past Waiakamilo Road, and use Kaaahi Street and 'wile' Road, to link with North King Street. The curbside lane widths would be narrowed to generally 12 feet along this segment, the same as today. However, by reducing the number of general purpose lanes from four to two, vehicles and cyclists would have to share the 12-foot lanes, which is not enough space for vehicles to pass cyclists safely without venturing onto the BRT lane. Cyclists will have the option of using existing bike lanes on Waiakamilo Road and Nimitz Highway, Koko Head of Walakamilo Road. 
• Bicycle transportation will not be affected by the BRT use of Kaaahi Street because it presently has no outlet, and is not used for cycling. Only a very small portion of Wile! Road would be used for BRT lanes. 

The BRT on North King Street will occupy the two mauka side lanes, which will not affect cycling because cyclists could use the makai curb lane when traveling in the Koko Head-bound direction. 

The BRT will occupy the existing bus lanes on Hotel Street, an existing bus mall. The Waikiki Branch (Kakaako Mauka and Makai) will use Bishop and Alakea Streets, and the UH Manoa Branch will use Richards Street to South King Street. To maintain access to properties along Bishop, Alakea and Richards Street, the BRT lanes will be shared with other vehicles, except the Koko Head bound BRT lane on Richards Street. Therefore, the existing level of bicycle access on Hotel, Bishop, Alakea and Richards Streets will remain the same. 

On South King Street, the Koko Head bound In-Town BRT will occupy general-purpose lanes. Therefore, bicycle transportation along the makai side of South King Street will not be affected along this section. Although a curbside-running Koko Head-bound BRT lane is proposed from Alapai Street to Pensacola Street, bicycle transportation along this segment will improve because a bike lane will also be provided along this section (see Section 4.6.3). 

The Ewa-bound BRT lane on South King Street between Richards Street and Pensacola Street will occupy a new contra-flow lane next to the mauka curb. This will prevent the use of this lane by Koko Head-bound cyclists who currently use this lane to avoid the makai-side lanes that turn onto Kapiolani Boulevard. Cyclists have the option of using an existing shared-use bike path within the Capitol District, which passes next to the State Capitol, lolani Palace, the State Library, Honolulu Hale and the Municipal Building. 

The BRT lanes will be on the Ewa side on Pensacola Street. Cyclists will be able to use both sides of this one-way street, the same as today. On Kapiolani Boulevard between Pensacola Street and Atkinson Drive, the BRT will generally be center running, but some segments will be shared-use along the center and curb lanes. Kapiolani Boulevard is limited as a cycling facility, but since four travel lanes will remain after the BRT is in place, the present level of bike access will be retained. 

At Atkinson Drive and Kalakaua Avenue, the BRT will shift to curbside running in general purpose lanes to University Avenue. Since the BRT will be operating in general traffic, the existing level of bicycle transportation along this section of Kapiolani Boulevard will remain the same. 

- 

-  

- 

- 

^ 

- 
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- On University Avenue, the BRT will shift to center-running exclusive lanes to King Street The existing makai-bound and mauka-bound bike lanes will be relocated to the curb, and existing street parking will be removed 

- 
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(see Section 4.5). Therefore, the existing level of bicycle transportation along this section of University 
Avenue will remain the same. After the King Street stop the mauka bound BRT will operate in mixed traffic to 
Sinclair Circle so that the existing bike lane can be retained. In the make' direction the BRT will be in an 
exclusive median lane between Sinclair Circle and King Street. The existing bike lane on this side of 
University Avenue will be retained also. 

The Kakaako Mauka and Kakaako Makai branches of the In-Town BRT start deviating from the UH branch at 
the Hotel Street/Bishop Street/Alakea Street intersections. The Kakaako mauka and makai branches will then 

split at the Ala Moana Boulevard/Bishop Street/Alakea Street intersections, with the mauka branch continuing 

on Halekauwila Street to South Street, and the makai branch continuing on Bishop Street to Aloha Tower 
Marketplace, to Aloha Tower Drive, and then on to Ala Moana Boulevard until Forrest Avenue. Since the 
BRT will be operating in mixed traffic through most of the areas described, the existing level of bicycle 
transportation will remain the same. One of the BRT lanes on Halekauwila Street will be shared with general-

purpose vehicles and the other will be exclusive up to Punchbowl Street. Therefore, there will be a slight 
improvement in bicycle transportation on Halekauwila Street. Bicycle transportation will not be affected on 
South Street because cyclists could ride on the Koko Head side of this one-way mauka-bound street. 

The Kakaako Mauka branch will operate in Semi-exclusive curbside-running lanes on Pohukaina and Auahi 
Streets in Kakaako, leaving two through lanes. Therefore, bicycle transportation on these streets will be 

improved as cyclists will be able to use the semi-exclusive lanes without conflicts from through traffic. 

Along the Kakaako Makai branch, from Aloha Tower Marketplace the BRT will operate along Ala Moana 
Boulevard, Forrest Avenue, llalo Street and Ward Avenue in mixed traffic. Bicyclists will therefore be 
unaffected. The Kakaako Makai branch rejoins the Kakaako Mauka branch at the Ward Avenue/ Auahi Street 

Intersection. After traveling on Auahi Street in semi-exclusive lanes the two branches transition to Ala Moana 

Boulevard via Queen Street.. From Queen Street to just Koko Head of Atkinson Drive, the Koko Head-bound 

BRT will be on Ala Moana Boulevard in a curbside-running semi-exclusive lane and the Ewa-bound BRT will 
be In a center-running exclusive lane. Ala Moana Boulevard attracts very little bicycle usage because of a 

lack of shoulder space, and motor vehicles travel at relatively high speeds. A current alternative to using Ala 
Moana Boulevard between Queen Street and Atkinson Drive is a shared-use pedestrian/blcycle path within 
Ala Moana Regional Park running along the park's mauka-boundary near, and parallel to, Ala Moana 
Boulevard. In the Koko Head bound direction, the BRT lane will improve bicycle transportation because of 
the semi-exclusive BRT curbside lane. However, the bicycle transportation service will remain the same in 

the Ewa bound direction. 

From Atkinson Drive to Hobron Lane, the Ewa-bound BRT will be in a center-running exclusive lane on Ala 
Moana Boulevard. It will be in a semi-exclusive curb lane between Hobron Lane and Katie Road. The Koko 
Head bound BRT on Ala Moana Boulevard will be in a curb-running semi-exclusive lane between Atkinson 

_.. 	Drive and Kalia Road. 

-1 

Continuing on in Waikiki, the BRT will follow a curbside alignment on Kalia Road, Saratoga Road, Kalakaua 
Avenue, Kapahulu Avenue and Kuhio Avenue. These BRT lanes will be mostly semi-exclusive lanes. None 

of these streets are designated bikeways. Since cyclists will be allowed to use these BRT lanes, the Refined 

LPA will improve bicycle transportation in Waikiki. 

4.7.2 Impacts to Future Bikeway Facilities 

The Honolulu Bicycle Master Plan  (April 1999) calls for the development of an integrated network of bikeways 

that would link people with their destinations. The State Department of Transportation, the agency that 
prepared Bike Plan Hawaii,  was an active participant in the preparation of the Honolulu Bicycle Master Plan, 

which_updates the State's Bike Plan Hawaii  (April 1994) for the Primary Urban Center. 
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The recommendations of both plans are similar. The Honolulu Bicycle Master Plan  recommends the development of a regional bike corridor, which would be a grid of east-west and mauka-makai bikeways. Figures 3.1-4A through 3.1-4C show the recommended bikeways in the Honolulu Bicycle Master Plan. 

The No-Build Alternative would not affect the proposed bikeways. 

The ISM Alternative could affect the proposed bikeways because of the network of semi-exclusive lanes that are proposed In the PUC. Bicycles would be able to share the semi-exclusive lanes with transit vehicles. 

With the Refined LPA, the following street segments, which are proposed by the Honolulu Bicycle Master Plan to be used for bikeway facilities, will also be used by the proposed In-Town BRT: 
• Dillingham Boulevard between Keehi Interchange and Puuh ale Road; 
• North and South King Streets between lwilei Road and Pensacola Street; 
• University Avenue between Varsity Place and Maile Way; and 
• Ala Moana Boulevard between Downtown and Waikiki. 

Therefore, these future bikeway facilities may be jointly planned with the In-Town BRT to enhance both transit and bicycle travel. For example, the Refined LPA includes bike lanes on South King Street between Alapai Street and Pensacola Street 

4.7.3 Mitigation Measures 

To improve or maintain the level of bicycle transportation in the study area, the following bicycle enhancement projects will be provided under the Refined LPA: 
• Curbside semi-exclusive BRT lanes at various locations to be shared with bicyclists; 
• Widen the curbside lanes on Dillingham Boulevard from 14 feet to 18 feet between Middle Street and Walakamilo Road; and, 
• Bike lane on South King Street between Ala pal Street and Pensacola Street. 

4.8 PEDESTRIAN IMPACTS 

All of the alternatives will preserve existing pedestrian facilities, such as sidewalks and walking paths. All the elements of the Refined LPA will be constructed primarily on existing roadways and existing pedestrian street crossings will be preserved. Full pedestrian access will be provided at transit centers and curbside In-Town BRT stops in conformance with the Americans With Disabilities Act (ADA). Existing signalized cross walks will be upgraded to access center-running In-Town BRT stops. 

Moreover, the Refined LPA will provide benefits for pedestrians in a number of ways. Transit will use less space to carry more people than automobiles. Environmentally friendly transit vehicles will produce less noise and air pollution. These factors will contribute to an improved urban walking experience. As transit begins to carry a heavier load of trips under this alternative, the transportation system will become more balanced and walking would play a greater role. 

If the local communities so desire, redevelopment around the transit centers and transit stops will allocate resources for pedestrian improvements. This will provide the opportunity to widen and landscape sidewalks making urban Honolulu a more attractive place. Growth focused around the BRT system could be tailored to transit/pedestrian oriented uses. 
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4.8.1 Special Event Impacts 

None of the alternatives will affect parades and large events, such as Hoolaulea, that are held on Ala Moans 
Boulevard and/or Kalakaua Avenue, even the Refined LI:"A with its In-Town BRT. When required the 
Kakaako/Waikiki Branches of the in-Town BRT can be rerouted during parades, just as the bus routes along 
these streets are rerouted during parades today. The embedded-pate technology may require the 
substitution of buses for the BRT vehicles along that branch or branch segment during parades and special 
events. 

i 
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CHAPTER 5 ENVIRONMENTAL ANALYSIS AND CONSEQUENCES 

5.0 CHAPTER OVERVIEW AND ORGANIZATION 

Overview 

With Chapter 4 having addressed the transportation impacts of the No-Build Alternative, Transportation  System Management CTSM) Alternative,  and Refined Locally Preferred Alternative (Refined LPA), this Chapter discusses the potential impacts these alternatives may have on the built and natural environments. The purpose of this presentation is to disclose fully the beneficial and adverse impacts of the alternatives. Laws do not require selecting the alternative with the least adverse impacts, but the consequences of selecting each alternative must be disclosed. 

This Chapter identifies the short-term (construction-phase) and long-term (operational-phase) impacts that would be associated with the project. Measures to mitigate adverse impacts are identified, and these mitigation measures are included in the project definition (i.e., the mitigation measures applicable to the Refined LPA will be implemented in association with project construction). 

As described in Section 2.2, all three of the alternatives would utilize future transit centers and park-and-ride facilities needed to support the City's on-going conversion of its radial bus route system to a hub-and-spoke system. Many of these transit centers and park-and-rides will be built as independent projects regardless of which alternative is implemented. With the TSM Alternative and Refined LPA there would be an incremental Increase in transit use of these future centers or "hubs" over what would occur under a no action or No-Build scenario. This chapter provides discussion of the environmental impacts of these incremental differences as well as the impacts of other features of the TSM Alternative and Refined LPA that are not part of the No-Build Alternative. 

The impacts of the No-Build Alternative compared to the existing conditions (Chapter 3) are discussed below. The analyses show that the No-Build Alternative poorly supports the purposes and needs of the project, as described in Chapter 1. The No-Build Alternative does not provide a transportation system that would effectively handle present or future travel demand levels. it would not maintain even current mobility levels, encourage land use development in desired patterns, support implementation of an urban growth strategy that integrates land use and infrastructure planning, or maintain the existing quality of life. The No-Build Alternative would rely on conventional diesel buses, at least for the immediate future, and continue the present focus on automobiles for transportation. Consequently, regional air pollutant emissions would worsen by between 15 to 30 percent by 2025, although increased emissions may be offset by reductions resulting from vehicle emission improvements. Localized (intersection-level) air quality (worst-case 1-hour microscale concentrations) would generally worsen, but not to a point where they would violate National Ambient Air Quality Standards. Noise levels along streets would remain similar to present levels, even with an increase in diesel buses and vehicles, because the vehicles would be moving more slowly ("pass by  noise increases with speed). 

Compared to the future No-Build baseline conditions, the TSM Alternative, with its emphasis on revamping bus service and some bus priority improvements, would provide moderate support to the project's purposes and needs by enhancing people-carrying capacity within the corridor. However, this alternative would not support desired land use development patterns or the City's urban growth strategy that integrates land use and infrastructure planning. 

The TSM Alternative on the average would not worsen air quality conditions. Noise levels would not increase, again because of the trade-off between more vehicles and slower speeds. impacts to neighborhoods, historic resources, ecosystems, water resources, and parklands would be similar to those under the No-Build 
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Alternative. The Refined LPA represents a major transportation improvement over the TSM Alternative in terms of meeting the project purposes and needs. It will substantially increase people-carrying capacity within the corridor and help focus growth along the In-Town BRT alignment. Higher density redevelopment in a transit-supportive manner, particularly at transit centers and transit stops, will be encouraged. This alternative will be more effective than the TSM and No-Build Alternatives in supporting implementation of an urban growth strategy that integrates land use and infrastructure planning. It will help facilitate desired land use development patterns consistent with the vision for the island. It will improve connections between Kapolei and the Primary Urban Center (PUC), and among communities in the PUC. 

The Refined LPA could potentially require the loss of 4-acres from a farm, as well as partial displacements affecting 29 additional properties resulting from the loss of off-street parking, landscaping, and/or the reconfiguration of driveways. These partial displacements would result primarily from road widening on Dillingham Boulevard. Affected landowners would be compensated for these partial property takings, if they are required. 

Consultation under Section 106 of the National Historic Preservation Act is continuing. The Refined LPA will cause an "adverse effect" on Chinatown, the Capital District, and Thomas Square because these resources have visual integrity, which may be affected by the transit stops. Therefore, the FTA and the State Historic Preservation Officer (SHPO) will be executing a Memorandum of Agreement (M0A). 

In the Refined LPA, transit stops and other project elements will be designed to maintain or improve visual conditions through cohesively designed landscaping, street furniture, street trees and lighting. Transit stops in special design districts will be designed to harmonize with their unique environments. For example, the Refined LPA will have transit stops in Chinatown, Thomas Square, the Hawaii Capital Special Districts, and on Kalakaua Avenue fronting the Duke Kahanamoku statue. However, the transit stops will avoid placing canopies or other elements such that they will affect views of any important landmarks. The Luapele ramp included in this alternative would introduce a new visual element 

By using electric bus technology along the In-Town portion of the alignment, the Refined LPA will reduce emissions compared to the diesel buses in the No-Build and TSM Alternatives. Additionally, because the Refined LPA will reduce automobile travel, regional air emissions will be less. Also, the electric buses will generally be quieter than conventional diesel buses. 

The Refined LPA construction impacts will be greater than those of the TSM Alternative because construction is more extensive. For example, concrete transit lanes and transit stops will be constructed along the In-Town BRT alignment Construction impacts will be temporary and detailed mitigation plans will be developed, including a traffic maintenance plan. An archaeological contingency procedure has been developed for the unlikely event that unanticipated archaeological resources are encountered during construction. 

Neighborhood and water resource impacts will be similar to the No-Build and TSM Alternatives. 

Organization  

This Chapter Is organized around technical disciplines. Within each discipline, the No-Build Alternative, TSM Alternative, and Refined LPA benefits and impacts are presented and contrasted. The environmental consequences assessment identifies the effects of each alternative. 

This Chapter includes discussions of the following environmental, socio-economic, and cultural parameters: 
• Land Use/Employment 
• Displacements/Relocations of Existing Land Uses 
• Neighborhoods 
• Visual and Aesthetic Resources 
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• Air Quality 

• NoiseNibration Levels 

• Ecosystems 

• Water Resources 

• Energy Usage 

• Historic and Archaeological Resources 
• Parkland Resources 

Construction-phase impacts, and secondary and cumulative impacts, are addressed at the end of the 
Chapter. 

5.1 LAND USE AND EMPLOYMENT 

This section analyzes the potential effects the alternatives would have on existing land uses, development 
projects and land use plans and policies. Section 5.1.1 summarizes the land use findings. Section 5.1.2 
focuses on the regional impacts, while Section 5.1.3 focuses on corridor-level impacts such as accessibility, 
land use and development, and consistency with plans and policies. Section 5.1.4 discusses transit center 
and transit stop area impacts. The concluding section summarizes the effects the alternatives would have on 
employment 

5.1.1 Overview 

The Refined LPA's transit components will be compatible with and support current land use plans and policies 
that link transportation and land use through transit-oriented goals and objectives. The No-Build and TSM 
Alternatives would be less supportive of proposed public policies and plans. 

The sense of permanence can have a major effect on land use and development Among the alternatives 
that were evaluated, the sense of permanence referred to in Section 2.2.3 would best be met by the Refined 
LPA rather than the No-Build and TSM Alternatives because only the Refined LPA will provide a major 
investment in a fixed transitway. Conventional bus routes can be changed "overnight", which does not 
convey a sense of permanence to developers interested in investing in a community. 

Related to permanence, transit system technology can also be a factor in land use and development. As 
described in Section 2.2.3, there are two transit technologies currently being considered for the In-Town BRT 
element of the Refined LPA The embedded plate technology would require a higher public investment than 
the hybrid diesel/electric technology in wayside improvements, such as power modules, traction power supply 
stations, and utility relocation. The embedded plate-powered vehicles obtain wayside power from plates 
embedded in the pavement, whereas hybrid diesel/electric vehicles obtain power internal to the vehicle using 
diesel engines and batteries. The fixed infrastructure needed by the embedded plate technology provides the 
permanency that could spur transit-oriented development in certain areas. This is in addition to public 
Investment in transit lane pavement and lane delineations, stations, streetscape furnishings, and modified 
traffic signals that give priority to In-Town BRT vehicles, which would also be provided if the hybrid 
diesel/electric technology were used. 

Complementary transit services (e.g., circulator bus routes) that will connect with the In-Town BRT may also 
help focus development to selected areas. Therefore, the Refined LPA will provide the type of public 
investment that could encourage transit-oriented development in targeted areas, especially if this investment 
is accompanied by transit supportive land use policies relative to zoning, parking, and mixed-uses. 
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5.1.2 Regional Impacts 

The study area is mostly urban. As described in Section 3.1, study area land uses vary widely from dense 
residential, business and commercial districts to industrial parks to suburban residences to agricultural fields 
to undeveloped conservation and open space. While the Refined LPA could facilitate transit-oriented 
development along the In-Town transit spine, it would be unlikely to change other land use trends along other 
places in the study area. The Refined LPA will convey government's willingness to invest in a fixed transit 
system thereby providing a sense of permanence in the primary transportation corridor, a policy action that 
has had strong influence in generating much needed developer interest in cities elsewhere. This same policy 
may help focus transit-oriented development along the In-Town BRT alignment particularly at transit stops. 
Examples of transit-oriented development include mixed-use high density residences and pedestrian-scale 
commercial districts. 

5.1.3 Corridor Level Impacts 

1) Land Use and Accessibility 

One of the major factors affecting land development is transportation accessibility. Linkages to major 
destinations and activity generators, such as employment centers (e.g., central business districts), schools, 
shopping centers and parks or recreational resources, make real estate attractive for land development. 
Conversely, properties with poor linkages to activity centers are not as attractive as properties that have good 
access, which make them poor candidates for land development. Transportation can be a powerful tool the 
City can use in promoting transit-oriented development in certain areas. Transit-oriented development has 
Improved the quality of life in the urban environment of other cities. 

As shown in Table 5.1-1, Major Destinations in the Primary Urban Center (PUC), the alternatives would offer 
varying service levels to important economic centers in the PUC. These centers are the major travel 
destinations of the PUC, such as Aloha Stadium, Pearl Harbor, Ala Moana Center, and Waikiki, the State's 
principal visitor accommodation center. As shown on Table 5.1-1, the Refined LPA will provide better transit 
service to most of these destinations as compared to the No-Build and TSM Alternatives. 

2) Land Use and Development 

Considering a major transit investment is not only focusing on mobility but also on broader land use planning 
objectives to direct future growth to existing urban areas In a manner that will improve the quality of the urban 
lifestyle and potentially protect agricultural land and open space from urban development. 

Since the Refined LPA will provide substantially better transit service than the TSM and No-Build Alternatives 
and will provide a permanent, fixed piece of transportation infrastructure (In-Town BRT) within the urban core 
of Honolulu, it will facilitate transit-oriented development, consisting of higher-density mixed residential and 
commercial land uses. It Is doubtful that the TSM or No-Build Alternative would encourage transit-oriented 
development in the urban core. Investments in fixed facility-type transit, such as the In-Town BRT, have 
resulted in transit-oriented development in other cities, such as Portland, Oregon; San Diego, California; and 
Denver, Colorado. 

A fixed transit corridor can serve as the backbone of a compact, sustainable city. Such a permanent facility 
signals to the development community a commitment to permanent access and travel markets. A fixed transit 
system such as the In-Town BRT coupled with transit supportive land use policies relative to zoning, parking, 
and mixed-uses, has been shown to encourage the development community to invest along the transit spine 
in other cities. This assessment of the relationship between transit investments and development responses 
is consistent with the views of a panel of land use/transportation planners and developers from other parts of 
the United States and Honolulu that was convened for this project in July 1999. 
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TABLE 5.1-1 
MAJOR DESTINATIONS IN THE PRIMARY URBAN CENTER 

Site Location Size or Service Levels No-Build TSM Refined 
LPA 

1 Pearl City Shopping Center 250,000 sq. ft. GLA o o + 	
_ 

2 Pearlridge Center 1,400,000 sq. ft. GLA 0 0 ++ 
3 Pearl Highlands Center 409,847 sq. ft. GLA 0 0 ++ 
4 Aloha Stadium About 50,000 seats 0 + ++ 
5 Stadium Mall 220,287 sq. ft. 0 + ++ 
6 Salt Lake 17,121 residents In 2000 0 0 o 
7 Pearl Harbor Naval Base 15,000 workers 0 0 0 
8 Arizona Memorial 1.5 million attendees/year 0 0 0 
9 Honolulu International Airport 9 million passengers/year 0 0 0 
10 Mapunapuna 163 acres 0 o + 
11 Middle Street Industrial Area NA 0 + ++ 
12 Honolulu Community College 4,000 students o 0 ++ 

13 KalihLiPalama 37,987 residents In 2000 A._ 	_ 0 0 ++ 
14 Costco Warehouse 150,000 sq. ft. 0 0 , + .. 
15 Home Depot 145,000 sq. ft. 0 0 + 
16 Kalihi Kai Industrial District 585 acres 0 0 o 
17 Sand island About 510 acres 0 o 0 
18 Mei Industrial District 320 acres 0 ++ ++ 
19 Chinatown About 30 acres ++ ++ ++ 
20 Downtown Financial District 60.000 daytime population ++ ++ ++ 
21 Government Centers 

(Federal/State/City) About 150 acres, 3 million sq. It 4.4. ++ ++ 
22 Queen's Medical Center About 750,000 sq. ft. + + + 
23 Kakaako over 600 acres; 20,000 workers o 0 ++ 
24 Victoria Ward Centers over 250,000 sq. ft. o 0 ++ 
25 Neal Blaisdell Center 22 acres; about 400,000 attJyear o 0 ++ 
26 Kapiolanl Business District About 2  million sq. ft. commercial  

2 million sq. ft GLA 
_ 	0  

++ 
0 	, 

4+ 
++  
++ _ 27 Ala Moana Center 

28 Ala Moana Park About 120 acres ++ ++ ++ 
29 Hawaii Convention Center 200,000 sq. ft. exhibit space; 47 

meeting rooms of over 100,000 sq. ft. 
++ ++ ++ 

30 Waikiki Beach 8.3 million annual visitors o 0 4+ 

31 Kapahulu/Diamond Head 19,419 residents in 2000 0 0 4- 
32 Ala Wal Golf Course 200.000 rounds/year 0 0 + 
33 Honolulu Zoo 700,000 attendees/year 0 0 ++ 
34 Kapiolani Park 155 acres 0 0 ++ 
35 McCullyRvloillili 26,122 residents in 2000 o o ++ 
38 University of Hawaii at Manoa 19,000 students 0 0 + 
37 Tokai University Pacific Center — 0 0 + 
38 Hilton Hawaiian Village 22 acs; 2,545 rooms; 1,900+ 

employees 
0 o ++ 

39 Hale Koa Hotel, Fort DeRussy 72 acs; 817 rooms; 900+ employees 0 0 ++ 	. 
40 Royal Hawaiian Shopping Center 6.5 acs; 279,000 sq. ft. GLA; 1,500+ 

employees 
0 0 ++ 

41 Aloha Tower Marketplace / Maritime 
Center 

22 acres 0 0 .14 

42 Kakaako Waterfront Park 30 acres 0 0 ++ 
43 McKinley High School 2,000 students 0 0 ++ 

Sources: 	City Department of Planning and Permitting and Parsons Brinckerhoff, September 2002. 
Notes: 	++ 	These activities are located within 114-mile of transit centers or BRT transit stops. 

+ 	These activities are located within 1/2-mile of transit centers or BRT transit stops. 
0 	These activities are not served by transit centers or BRT transit stops. Where an activity has more than one 

location, at least one location Is served but not necessarily all locations, treatments, and other ground level 
elements. 

sq. ft. = square feet 
GLA = gross leaseable area 

The land use panel concluded that transit-oriented development in the urban core would not likely happen 
without a major investment in a permanent fixed transit system. The land use panel indicated that the urban 

Primary Corridor Transportation Project 	 5-5 
November 2002 

Final EIS 

AR00048231 



core has available land for development or redevelopment despite a relatively high urbanization level. The 
panel suggested that appropriate implementation tools be established that encourage development in the 
PUC and discourage or prohibit development where it is not desired, such as on agricultural land and open 
space. 

Finally, the land use panel noted that many conditions to spur transit-oriented development are in place in 
Honolulu and a fixed transit corridor could facilitate the City and County's land use vision of greater mixed-use 
densities in certain parts of the city. This conclusion was conditioned upon a comprehensive transit/land use 
Implementation strategy developed and managed by a strong land development implementation body. For 
example, the land use panel pointed out that facilitating development along a transit corridor would require 
consolidating numerous small tracts of land to allow for higher density land uses. According to transit-
oriented development experts Michael Bernick and Robert Cervero in Transit Villages in the 21 st  Century, 
1997, if developers face the prospect of negotiating individual land purchases among multiple land owners, 
any one of whom can renege and doom a project, little is likely to happen. The risks and uncertainties are 
just too great." 

.1■0. 

The areas along the transit corridor where transit-oriented redevelopment appear to have the greatest 
potential because of ownership patterns are in Kakaako and Iwilei. The Hawaii Community Development 
Authority (HCDA) plans and regulates Kakaako land use (see Section 3.1) and the Housing and Community 
Development Corporation of Hawaii (HCDCH), a State agency, is planning the redevelopment of a portion of 
Iwilei. Other parts of the corridor as indicated below have the potential for limited transit-oriented 
redevelopment with some land consolidation: 
• Joint use commercial/retail with the proposed transit center at Middle Street; 
• Kapalama Canal area between Dillingham Boulevard and King Street for medium density residences (see 

Figure 5.1-1); 
• Kapiolani Boulevard at Keeaumoku Street, an area that includes the Sheridan Street Superblock (see 

Figure 5.1-1); 
• Area surrounding the Hawaii Convention Center, which has the potential for high-rise mixed uses; 
• University Avenue at King Street area, which is planned for University-oriented mixed residential and 

retail use; and 
• Lewers Street area in Waikiki, which is being planned for hotel and commercial development. 

3) 	Consistency with Land Use Plans and Policies 

All of the alternatives would be consistent with the plans and policies of the State of Hawaii and the City and 
County of Honolulu. The alternatives would also be consistent with relevant plans regarding transportation, 
recreation, educational institutions, military installations, and major private sector developments. Table 5.1-2 
provides a summary of the project alternatives' consistency with these plans and policies. Further discussion 
is provided below. 

State Plans, Policies and Programs 

Hawaii State Plan 

All the alternatives would generally be consistent with the objectives and policies of the Hawaii State Plan  
(June 1991), in particular those relating to public welfare and economic development because of the provision 
of transportation infrastructure. Even the No-Build alternative, because it includes baseline projects identified 
In the Oahu Regional Transportation Plan (see Section 2.2.1), would support State Plan objectives and 
policies relating to public welfare and economic development. 

•••••=0  

!NMI* 
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TABLE 5.1-2 
CONSISTENCY WITH PLANS AND POLICIES 

1 
ALTERNATIVE 

No-Build TSM Refined 
LPA , State of Hawaii 

Land Use Plans and Controls 
Hawaii State Plan C C C State Land Use Classifications C C C 	, State Coastal Zone Management Program C C C Kakaako Mauka and Makai Area Plans C C C Aloha Tower Development Plan C C C Honolulu Waterfront Master Plan C C C Transportation Plans 
Oahu Commercial Harbors 2020 Master Plan C C C State Cruise Ship Terminal Needs Assessment C C C Honolulu International Airport Master Plan C C C Bike Plan Hawaii C C C Highways Division Plans and Projects C C C Recreational Plans 
Statewide Comprehensive Recreational Plan 	I 	C 	C 	C Educational Institution Plans 
UH-Manoa Long_Range Master Plan C C C Leeward Community College Long Range Plan C C C UH-West Oahu Campus Master Plan C C C UH Health and Wellness Center C C C 

Military Installation Planning 
Pearl Harbor Naval Complex Master Plan C C C Ford Island Development C C C Fort Shafter Complex C C C Hickam Air Force Base C C C Armed Forces Rec Center — Fort DeRussy C C C Kalaeloa (former Barbers Point NAS) Reuse C C C , Fort Armstrong C C C _ City and County of Honolulu 

General Plan of the City and County of Honolulu C C C Development and Sustainable Community Plans C C C Special Management Area C C C Honolulu Bicycle Master Plan C C C Traffic Calming_Program 	 _ C , C _ C . Hub-and-Spoke Bus Route Revision Program C C C 
Oahu Metropolitan Plann ng Organization Oahu Regional Transportation Plan (TOP 2025) C 	C 	C 

Private-Sector 
Waikikian Development Plan 	

T 	C C c C  Waikiki Beach Walk 	 C C Source: Parsons Brinckerhoff, Inc., September 2002. 
Key: 	C: Consistent with Plan/Program 
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State Land Use Classifications 

Transportation improvements under the No-Build, TSM and Refined LPA Alternatives would be consistent 
with the State "Urban" classification, which predominates the primary transportation corridor. Under the 
Refined LPA, the proposed North-South Road park-and-ride facility in Ewa is on "Agriculture classified land. 
However, much of the Ewa area is classified "Urban", even in undeveloped areas, and those areas still 
classified "Agriculture' would likely soon be reclassified "Urban" in the near future because they are being 
planned for urban uses, such the UH West Oahu site. 

Coastal Zone Management Program 

The following describes the project's consistency with the objectives and policies of the State's Coastal Zone 
Management (CZM) Program. The Department of Business, Economic Development and Tourism (Di3EDT), 
the agency administering the State's CZM program, will review the assessment 

Recreation Resources  
None of the alternatives would adversely affect use of any park or recreational resource. See Section 5.11 for 
further information. 

Historic Resources  
Although no historic-period resource would be directly affected by any of the alternatives, the projects 
Memorandum of Agreement (MOA) will specify consultation with the State Historic Preservation Division and 
other interested parties on the design of the In-Town BRT stops that may affect the visual integrity of certain 
historic properties. Also, construction of the In-Town BRT along certain segments may uncover 
archaeological resources and possibly human burials of native Hawaiians. The MOA, therefore, provides a 
monitoring plan. See Section 5.10 for fulther information. 

Scenic And Open Space Resources  
Since the primary elements of the TSM and Refined LPA Alternatives involve vehicles, such as buses and In-
Town BRT vehicles, adverse impacts to important visual resources are not expected. Some of the In-Town 
BRT stops would be located in areas with high visual or aesthetic value. Therefore, they will be designed to 
blend in with their environment. See Section 5.4 for further information. 

Coastal Ecosystems  
None of the alternatives would be located in the Shoreline Setback Area or the Special Management Area. 
Therefore, impacts to coastal ecosystems are not anticipated. See Section 5.7 for further information. 

Economic Uses 
None of the alternatives would adversely affect coastal dependent economic activities. The Refined LPA in 
particular, will extend the In-Town BRT system into Waikiki, the State's premier visitor resort. 

Coastal Hazards  
None of the alternatives would be located along the shoreline. Therefore, exposure to coastal hazards would 
not occur. 

Mannino _Development 
Certain elements of the altematives will require State and County permits that include provisions for public 
participation and the protection of coastal resources. 

Public Participation  
The Primary Corridor Transportation Project has conducted wide-ranging and extensive public involvement. 
Appendix A contains a description of the project's public involvement activities. 
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Beach Protection  
None of the alternatives will affect coastal erosion because no project element will be adjacent to or abut the shoreline. 

Marine Resources  
None of the alternatives will affect marine or coastal resources because no project element will be adjacent to or abut the shoreline. 

Kakaako Mauka and Make! Area Plans 

None of the alternatives will adversely affect Hawaii Community Development Authority development plans for the Kakaako Special District, which are intended to make Kakaako into a major activity node for residential, industrial, office, maritime and other land uses. The in-Town BRT will traverse both Kakaako Mauka and Makai, and therefore will support and benefit the type of mixed-used development envisioned for these areas. See Section 5.1.4 for additional discussion on the land use impacts of the In-Town BRT in Kakaako. 

Aloha Tower Development Plan 

None of the alternatives will adversely affect the State's Aloha Tower Development Corporation (ATDC) redevelopment plans for the Aloha Tower area, Piers 5 to 14, which will include maritime facilities, restaurants, retail shops, offices, a hotel, and residential condominiums. The In-Town BRT will serve the existing Aloha Tower Marketplace, and therefore, will support other future development. See Section 6.1.4 for additional discussion on the land use impacts of the in-Town BRT at Aloha Tower. 

Honolulu Waterfront Master Plan 

None of the alternatives will adversely affect the State's plans for the Honolulu Waterfront, an area encompassing approximately 1,550 acres adjoining Honolulu Harbor. These plans were detailed in the 1959  Honolulu Waterfront Master Plan Final Report. The Oahu Commercial Harbors 2020 Master Plan (OCHMP) has updated portions of this_plan (see below). 

Oahu Commercial Harbors 2020 Master Plan 

None of the alternatives will adversely affect the Hawaii Department of Transportation (HOOT), Harbors Division long-range plan for its land holdings at Honolulu Harbor. The OCHMP addressed issues and needs relating to the maritime industry exclusively, such as cargo and passenger movements and fishing. 

State Cruise Ship Terminal Needs Assessment 

The HOOT Harbors Division study recommended a cruise ship terminal at Pier 2 in Honolulu Harbor, and development of interim cruise ship facilities at Piers 19 and 20. None of th e alternatives will adversely affect these plans. The Kakaako Makai Branch of the In-Town BRT would be in proximity to the future Pier 2 cruise ship terminal. 

Honolulu International Airport Master Plan 

None of the alternatives will adversely affect the HOOT Airports Division development plans for Honolulu International Airport. 
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Bike Plan Hawaii 

Discussion of project consistency with Bike Plan Hawaii is provided in Section 4.7.2. 

HDOT Highways Division Plans and Projects 

The Refined LPA will be consistent with the HDOT Highways Division improvement plan known as Ala Moana 
Boulevard Improvements: Atkinson Drive to Kalakaua Avenue. The project involves landscaping to improve 
the pedestrian environment. The proposed transit and pedestrian oriented improvements can be designed to 
be consistent with one another. 

HOOT Highways Division has an ongoing program to restore the concrete bridge deck on the Pearl City 
viaduct of the H-1 Freeway. The Regional BRT improvements include replacement of the existing permanent 
median barrier with a movable one. The movable barrier will be lighter weight than the fixed barrier. 
Implementing the BRT improvements will be coordinated with the maintenance/rehabilitation program for the 
Pearl City viaduct to ensure consistency with the State's ongoing program for this facility. 

Close coordination between the affected State agencies and the DTS will continue so that the Refined LPA 
maximizes compatibility with the State's plans and programs for the surrounding area. 

Statewide Comprehensive Recreational Plan 

None of the alternatives will adversely affect State Parks Division's plans for developing and operating 
recreational facilities in the State. See Section 5.11 for additional information on potential impacts to parks 
and recreational facilities. 

UH-Manoa Master Plan 

None of the alternatives will adversely affect the University of Hawaii's facility plans for its Manoa campus. An 
Important element of the UH-Manoa plan is to enhance the "sense of place" on the campus by locating both 
pedestrian and vehicular gateways at key access points to campus. Although the In-Town BRT UH-Manoa 
Stop will be located at Sinclair Circle, it will have no adverse effect on projects designed to enhance the 
"sense of place". 

Leeward Community College Long Range Plan 

None of the alternatives will adversely affect the University of Hawaii's facilities plans for its Leeward 
Community College. For example, the Regional BRT will not affect plans to provide additional access to and 
from the campus. 

UK-West Oahu 

None of the alternatives will adversely affect the University of Hawaii's plans to develop a new campus in 
Ewa, the_UH- West Oahu campus. The North-South Road park-and-ride facility under the Refined LPA will 
be located near the proposed campus site. 

UH Health and Wellness Center 

None of the alternatives will adversely affect the University of Hawaii's plans to develop a_UH Health and 
Wellness Center, which would also be the new campus for the UH John A. Bums School of Medicine, in 
Kakaako Makai. The In-Town BRT will traverse Kakaako Makai, and therefore will support the transportation 
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needs of the facility. See Section 5.1.4 for additional discussion on the land use impacts of the in-Town BRT in Kakaako Makai. 

Military Installation Planning 

Pearl Harbor Naval Complex Master Plan 

None of the alternatives will adversely affect the Department of the Navy facility plans for the Pearl Harbor Naval Complex, which includes redevelopment of Ford Island (see below). 

Ford Island Development 

None of the alternatives will adversely affect the Department of the Navy plans to provide military personnel and family housing, administrative and training facilities, and supporting infrastructure on Ford Island. The only element of the alternatives near Ford Island is the Aloha Stadium Transit Center/Park-and-Ride, which would be located at the overflow parking lot of the stadium. This facility will not be on Navy property, and therefore, will not influence the scope and schedule of the Ford island development program. Indirect impacts may occur since traffic relating to the transit center and traffic from higher future Ford Island resident and worker populations would use the Kamehameha Highway / Salt Lake Boulevard (Koko Head bound) intersection. On the other hand, the transit center's proximity to Ford Island would improve transit service for the workers and residents of the island. 

Fort Shaffer Complex 

None of the alternatives will adversely affect the U.S. Army's facility plans for Fort Shaffer. 

Armed Forces Recreation Center — Fort DeRussy 

None of the alternatives will adversely affect the U.S. Army's master and recreational planning of Fort DeRussy in Waikiki. Recent improvements to the installation have included extensive landscaping, a second tower to the Hale Koa Hotel, a 1,300-stall hotel parking structure, and realignment and widening of Kalia Road. The In-Town BRT will 'traverse Fort DeRussy on Kalia Road, and will require widening of Kalia Road, which will displace some landscaping and a few parking spaces (see Section 5.2.2 for additional information). Despite these impacts, none of the installation's recreational facilities will be affected. 

Hickam Air Force Base 

None of the alternatives will affect the U.S. Air Force's facility plans for Hickam Air Force Base. 

Kalaeloa (former Barbers Point Naval Air Station) Reuse 

Despite not technically being a military installation plan, none of the alternatives will nevertheless affect redevelopment of the former Naval installation, which may include developing a general aviation airport and Department of Hawaiian Home Lands use. 

Fort Armstrong 

Similar to Kalaeloa, Fort Armstrong is also a former military installation located at Piers 1 and 2 in Kakaako Makai. None of the alternatives will adversely affect future facilities, which would include continuing maritime break-bulk and limited container cargo operations at Pier 1, and a cruise ship terminal at Pier 2. 
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City and County of Honolulu Plans. Policies and Controls 

General Plan 

Since the automobile was introduced in Hawaii early in the 1900s, development of Oahu evolved from that of 
an ahupuaa (land division extending from uplands to sea used by pre-contact Hawaiians) system to one that 
was based on plantation agriculture and the port of Honolulu (Honolulu Harbor). Current land use patterns 
are largely based on the needs of the automobile, with resultant pressure to suburbanize peripheral 
agricultural and open space lands. As in much of the United States, Oahu's suburbs, such as those in 
Central and Leeward Oahu, have an imbalance of houses compared to jobs that results in traffic congestion 
along major transportation corridors as large numbers of workers commute to Honolulu's central business 
district and other employment centers, such as Waikiki. 

The City and County of Honolulu General Plan provides goals and objectives to guide future growth, 
addressing key issues, such as population, economic activity, housing, and utilities. These four areas are 
very influential in the direction and rate of future growth. As a matter of General Plan policy, future growth is 
directed to where residential and employment uses would occur in conjunction with transportation access and 
circulation. The General Plan also "address[es] the need for a balanced system for the pedestrian, bikeway, 
public transportation, and automobile". It also calls for a variety of attractive and convenient travel modes, 
including "public transportation-for travel to and from work... through a mass transit system including exclusive 
right-of-way rapid transit and feeder-bus components..." 

The No-Build Alternative does not support General Plan policies because it does nothing to address the key 
issues relating to helping direct population distribution, economic activity, housing, and utilities. The TSM 
Alternative somewhat supports the General Plan population distribution policies, but does not support the 
orderly economic growth and transportation policies. 

The Refined LPA supports the General Plan policies and guidelines because all the elements of this 
alternative provide a more balanced transportation system than either the No-Build or TSM Alternatives. It 
supports the transportation-related objectives of the plan. In addition, it will also use the transportation 
investment of this alternative to facilitate transit-oriented development in the urban core. Along with other 
supportive policies, the Refined LPA Is consistent with the City's organizing principles relating to land use and 
economic growth. 

Development and Sustainable Community Plans 

Not only is transportation important for the efficient movement of people and goods, but it is also integral to 
the quality of life of residents. Spending less time traveling means more time for recreation or other enjoyable 
activities. Transportation should, therefore, be tightly integrated with land use management controls and 
policies. The corridor spans three different planning areas (Ewa, Central Oahu and PUC) as designated by 
the City and is, therefore, influenced by different transportation policies as stated in the development or 
sustainable community plan of the respective planning area. Recognizing that each planning area has a 
unique piece of the transportation corridor, it is necessary to review these policies as they have been outlined 
In their individual development plans. 

The Ewa Development Plan was updated and adopted in 1997. Since the Central Oahu Sustainable 
Community Plan and the PUG Development Plan are currently being updated or adopted, existing and 
proposed policies are analyzed. Table 5.1-3 summarizes the consistency of the alternatives with policies and 
guidelines contained in the Ewa, Central Oahu and PUC Development/Sustainable Community Plans 
(present Ewa Plan and present and proposed Central Oahu and PUG Plans). 
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TABLE 5.1-3 
RELATIONSHIP OF ALTERNATIVES TO PRESENT AND PROPOSED DEVELOPMENT OR 

SUSTAINABLE COMMUNITY PLAN POLICIES AND GUIDELINES 

Alternative 
Development or Sustainable Community 

Plan 
No-Build TSM Refined 

LPA 
Ewa 0 0 XX 
Central Oahu (Present) 0 X XX 
Central Oahu (Proposed) 0 0 XX 
Primary Urban Center (Present) 0 0 XX 
Primary Urban Center (Proposed) 0 0 XX 

Sources: Helber Hastert & Fee Planners, Inc.; Plan Pacific, Inc., April 20, 1999. 
Notes: 	XX Highly Consistent with Policy 

X Consistent with Policy 
0 Weak or Poorly Defined Relationship to Policy 

/MI\ 

FM. 

As indicated on Table 5.1-3, the No-Build and TSM Alternatives would be Inconsistent with current and 
proposed growth policies of the development and sustainable community plans, particularly proposed land 
use policies to encourage higher densities in the urban core and discourage development on agricultural and 
open space lands elsewhere on the island. These alternatives would not relieve pressure to urbanize outlying 
agricultural lands, leading to higher transportation costs and limited choices of urban lifestyles. 

Implementing the Refined LPA will result in an increase in people-carrying capacity and transit service 
particularly in the PUC, which will provide incentives for transit-oriented development if other supportive 
polices are implemented. Transit-oriented development, which consists of a mix of residential and 
commercial uses in a pedestrian friendly environment, are envisioned in the proposed updated PUC 
Development Plan (May 2002) along the In-Town BRT alignment, such as in Kakaako. 

In summary, the No-Build and TSM Alternatives would fail to address the proposed land use and economic 
development policies to encourage greater densities in the urban core because neither would provide an 
attractive and convenient travel mode for PUC residents. In addition, neither alternative would address the 
General Plan goal of limiting suburban development of agricultural and open space lands. The panel of 
experts assembled to review the proposed alternatives and evaluate their transit-oriented development 
potential echoed these findings. 

Special Management Area 

Segments of the In-Town BRT in Kakaako Make!, along Ala Moana Boulevard and in Waikiki will be within the 
Special Management Area (SMA). Normally, work on existing right-of-way is not considered "development", 
the standard in which a SMA use permit is needed. It may be likely that pavement work for the In-Town BRT 
would not be considered "development", but a transit stop, even if located on existing right-of-way, would be 
considered a "development. Assuming that transit stops and Traction Power Supply Station (TPSS) would 
be the only elements of the In-Town BRT that would be a "development, a major SMA use permit would be 
required if the affected transit stop or TPSS in the SMA has a capital cost of over $125,000. Major SMA use 
permits require approval by the City Council, but minor SMA use permits may be granted by the Director of 
the City Department of Planning and Permitting. 

Developing the In-Town BRT will be consistent with the SMA program because it will not adversely affect 
access to and along the shoreline, and viewsheds to, from and along the shoreline. To the contrary, the 
Refined LPA will improve access to the shoreline in some areas. It will not introduce structures that would 
affect beach processes or present hazards along the shoreline. 
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Honolulu Bicycle Master Plan 

Discussion of project consistency with the Honolulu Bicycle Master Plan is provided in Section 4.7.2. 

Traffic Calming Program 

None of the alternatives will affect DTS's community-based program that identifies and resolves speeding 
and/or excessive cut-through traffic problems on residential streets. 

Hub-and-Spoke Bus Route Revision Program 

None of the alternatives will adversely affect the DTS's program to convert existing City bus routes from a 
predominately radial network to a hub-and-spoke configuration. All three alternatives assume converting to 
hub-and-spoke routes. See Section 4.3 for the discussion on transit service impacts. 

Oahu Metropolitan Planning Oroanization 

None of the alternatives will adversely affect the Oahu Metropolitan Planning Organization's Transportation 
for Oahu Plan 2025 (TOP 2025), adopted in April 2001. The No-Build Alternative includes the baseline 
highway network of the TOP 2025. The TSM Alternative includes the highway network plus improvements to 
the bus transit system. The baseline highway network as well as the In-Town and Regional BRT are included 
in the TOP 2025 Plan. 

Private-Sector Plans 

Waikikian Development Plan 

None of the alternatives will adversely affect Hilton Hotels Corporation's plan to replace the former Waikikian 
Hotel with a new 350-foot hotel building. The In-Town BRT will be adjacent to the Hilton Hawaiian Village on 
Ala Moana Boulevard and Kalia Road, and therefore will serve the transit needs of the hotel and planned 
development See Section 5.1.4 for additional discussion on the land use impacts of the In-Town BRT in 
Waikiki. 

Waikiki Beach Walk 

None of the alternatives will adversely affect the Outrigger Enterprises, Inc. plan to redevelop its landholdings 
along Lewers Street, Kalia Road, Beach Walk and Saratoga Road. The In-Town BRT will be adjacent to the 
development on Kalia and Saratoga Roads, and therefore will serve the transit needs of the development 
See Section 5.1.4 for additional discussion on the land use impacts of the In-Town BRT in Waikiki. 

5.1.4 Transit Center and Transit Stop Area Impacts 

Future development of the area surrounding transit centers and transit stops would be guided and affected by 
existing and proposed land uses and regulations. The policies guiding growth, particularly those General 
Plan and Development or Sustainable Community Plan policies discussed in Section 3.1 and Section 5.1.3, 
support transit-oriented development Other factors that affect transit center and transit stop area land uses include the availability of land for development, zoning, existing land uses, and market conditions. A transit 
stop's land use development influence, as experienced in other cities, is generally concentrated within a 
quarter-mile of the stop. This distance coincides with the maximum distance that most people would walk to-
and-from a transit stop. It also has been found that transit stops located within commercially designated 
areas support higher density land development and redevelopment than those in low-density residential 
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areas. The influences of land use policies were based on the Ewa Development Plan, and drafts of the 
Central Oahu Sustainable Community Plan and the PUC Development Plan. 

It should be noted that, compared with existing bus stops, the transit stops associated with the In-Town BRT 
will have more extensive improvements, providing a greater sense of perrnanence. Curbside as well as 
median transit stops will have increased amenities including raised platforms, enhanced shelters, seating and 
landscaping. Well-marked, signal controlled pedestrian crosswalks will be used at all median transit stops. In 
addition, sheltered waiting areas, seats, lighting and safety railings will be provided so that transit patrons can 
wait in safety and comfort. Figure 2.2-4 shows typical median and curbside transit stops for the In-Town BRT. 

Table 5.1-4 provides a comparison of the general land use impacts anticipated among the No-Build and TSM 
Alternatives and the Refined LPA. 

1) 	Regional Facilities 

As shown in Table 5.1-4, the Kapolei Transit Center, and the North-South Road park-and-ride facility will be 
constructed under the No-Build and TSM Alternatives and the Refined LPA. Figure 5.1-2 shows the general 
location of the proposed Kapolei Transit Center and North-South Road Park-and-Ride. Also included in Table 
5.1-4 are transit centers that are included in the Oahu Transportation Improvement Program (OTIP), FY 2002- 
2004 as part of the conversion of the network to a hub-and-spoke configuration. The OT1P transit centers 
include: Aloha Stadium, Middle Street, !wild, Pearl City/Aiea, Wahiawa Town, Mililani Town, Kailua, and 
Kaneohe. Figure 5.1-3 shows the general location of the Pearl City/Aiea transit center. 

Kamlei Transit Center/Park-and-Ride 

With the No-Build and TSM Alternatives and the Refined LPA, a new transit center and park-and-ride facility 
in the growing City of Kapolei could help foster development of parcels in and around this transit-related site. 
For example, pedestrian activity within and around the transit center could encourage retail stores and eating 
establishments to locate near the center. In addition, the transit center could encourage other commercial 
investment or services, such as childcare. The connection between Kapolei and the Honolulu urban core, as 
discussed in Section 1.1, is necessary to encourage coordinated growth. The City is planning to open an 
interim or temporary transit center with a park-and-ride lot at a vacant parcel near the new City police station. 
As Kapolei grows, the transit center would be relocated to a location nearer the city center. 

North-South Road Park-and-Ride 

The North-South Road Park-and-Ride, which will be located along the future North-South Road between 
Farrington Highway and the H-1 Freeway, is proposed under the No-Build and TSM Alternatives and the 
Refined LPA. This proposed site also allows using the future North-South Road Interchange with the H-1 
Freeway for bus access. The growing Ewa residential communities need a park-and-ride facility so that 
current and new residents are encouraged to use transit instead of private automobiles for commuting. The 
park-and-ride facility will support land use plans and policies of this growth area. The site of the proposed 
park-and-ride facility will displace existing agricultural land. Since the surrounding land will remain agriculture, 
the land uses surrounding the facility will not change unless zoning is changed to urban designations. If that 
were to occur, the park-and-ride facility could influence the development that occurs. For example, the UH 
Board of Regents has recently approved the area makai of the park-and-ride as the site for UH-West Oahu. 

Aloha Stadium Transit Center/Park-and-Ride 

A regional transit center at the Aloha Stadium overflow parking lot along Kamehameha Highway is included 
under the No-Build and TSM Alternatives and the Refined LPA (see Table 5.1-4). Unlike the Kapolel Transit 
Center, the Aloha Stadium Transit Center is not expected to induce land use changes in the area surrounding 
the site because much of the surrounding area is occupied by the stadium and its parking, and a U.S. military 
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Alternatives 
Transit Facility No-Build I TSM I REFINED LPA 

TABLE 5.1-4 
POTENTIAL FOR TRANSIT-ORIENTED DEVELOPMENT 

Re ional Facilities 
Kapolel Transit Center/Park-and-Ride XX XX XX 
North-South Road Park-and-Ride X X X 
Aloha Stadium Transit Center/Park-and-Ride X X X 
Middle Street Transit Center/Park-and-Ride X X X 
Pearl City/Aiea Transit Center X X X 
Wahiawa Town Transit Center X X X 
Milllani Town Transit Center X X X 
Kailua Transit Center X X X 
Kaneohe Transit Center/Park-and-Ride X X X 
In-Town Facilities 

Middle Street to Downtown 
Middle Street Transit Center/Park-and-Ride - X X 
Ka['hi Stop - - X 
Honolulu Community_Cakge Stop - - X 
Iwilei Transit Center X X XX 
Chinatown Stop - - X 
Union Mall Stop - - X 

University Branch 
lolant Palace Stop - - X 
Alapai Transit Center X X X 
Thomas Square/NBC Stop - - X 
King/Pensacola Stop - - X 
Pensacola/Kapiolani Stop i  :0( 

'Ala Moana/Keeaumoku Stop - - XX 
Convention Center Sto. X 
Isenberg Stop - - X 
University/King Stop - - XX 
UH-Manoa (Sinclair Circle) Stop - - X 

Kakaako/Waikiki Branches 
Bishop Stop - - X 
Alakea Stop - - X 
Halekauwila Stop - - XX 
Cooke Street Stop - - XX 
Kamakee Stop - - XX 
Ala Moana Park Stop - - X 
Hobron Stop - - XX 
Ft. DeRussy Stop - - X 
Saratoga Stop - - XX 
Kaiakaua/Seaside Stop - - X 
Kalakaua/Uluniu Stg, - - X 
-Kapahulu Stop - - X 
Kuhlo/Lilitrokalani Stop - - X 
Kuhio/Seaside Stop - - X 
Aloha Tower Stop - - X 
Fort Armstrong Stop - - XX 
Coral Stop - - XX 
Kewalo Basin Stop - - XX 

Sources: Helber Hastert & Fee Planners, Inc.; Plan Pacific, Inc.; Parsons Brinckerhoff, 
Inc., September 2002 

Notes: 	X 	May support transit-oriented development if other factors are present 
XX 	Support transit-oriented development 

No Transit Center or Stop at this location 
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base (Pearl Harbor). The remainder of the surrounding land uses consists of residential neighborhoods of 
single-family and medium-density dwellings and two shopping centers about a half-mile away. Therefore, 
there are no developable lands adjacent to the proposed transit center, unless zoning changes are made and 
the community is supportive of higher-densities and/or land use changes. 

2) 	In-Town Facilities 

Three transit centers, 31 transit stops, and one park-and-ride facility are planned for urban Honolulu from 
Middle Street to the University of Hawaii at Manoa and Waikiki for the In-Town BRT element of the Refined 
LPA (see Table 5.1-4). The Alapai and Iwilei Transit Centers are included in all alternatives. The Middle 
Street Transit Center/Park-and-Ride is planned for the TSM Alternative and the Refined LPA. 

As shown on Table 5.1-4, the Refined LPA provides an In-Town BRT system that will include dedicated 
transit lanes, transit centers and transit stops that will be permanent facilities. Such facilities have the 
potential to facilitate transit-oriented development patterns. For example, as discussed in Section 1.1, the 
draft update of the PUC Development Plan calls for pedestrian-scale development with convenient walking 
access to transit. The land uses surrounding Dillingham Boulevard, Iwilei, Kakaako, Convention Center, 
Kapiolani Boulevard, and some Waikiki sites would be, to varying degrees, influenced by the presence of 

• transit-related facilities and would support a pedestrian-scale environment. Although it is unlikely other parts 
of the city would see dramatic land use changes because of certain constraints such as ownership patterns, 
their urban environment would nevertheless become more pedestrian oriented, which could support certain 
establishments or lifestyles. The parts of Honolulu in which substantial land use changes resulting from the 

1 project would not be expected, but would nevertheless see their pedestrian environment enhanced by the In-
Town BRT are the Middle Street business area, Chinatown, Neal Blaisdell Center near Thomas Square, and 
certain areas within Waikiki that have been fully developed under current City land use policies. 

The following discusses in more detail some of the areas around the transit centers and transit stops. 

Middle Street to Downtown 

There are two transit centers and four transit stops planned for the area between Middle Street and 
Downtown (Union Mall) (see Table 5.1-4). See Figures 5.1-3 and 5.1-4 for general locations. 

Middle Street Transit Center/Park-and-Ride Facility 

The Middle Street Transit Center/Park-and-Ride site (a separate DTS project) is currently surrounded by 
industrial and commercial uses on three sides, and military uses on one (Ewa) side. The City is not planning 
to change these uses, and will probably maintain current zoning. Therefore, the transit center/park-and-ride 
facility is not expected to change or intensify surrounding land uses, except at the site itself, where as part of 
the project, joint-use transit oriented retail/commercial establishments will be developed. 

KaUhl and Honolulu Community College (HCC) Transit Stops, and lwilei Transit Center 

The Kalihi Transit Stop will support Dillingham Boulevard commercial establishments and serve area 
residents. While many of the businesses and residences are on small lots, which limits redevelopment 
potential if there is no consolidation of small parcels, the commercial areas would likely experience some 
redevelopment to be compatible with increased pedestrian activities because of the presence of a transit stop. 

The HCC Transit Stop is not expected to cause substantial land use changes because the surrounding 
environment is already built-up. However, it will serve HCC employees and the student population plus 
employees in the surrounding industrial and commercial area. 
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Since the Iwilei Transit Center (a separate DTS project) will be planned along with a larger HCDCH/DAGS 
mixed-use senior housing complex. However, due to lack of funding at this time, the mixed-use development 
is not a committed project. 

Chinatown and Union Mall Transit Stops 

The In-Town BRT stops in Chinatown and Downtown are not expected to influence major land use changes 
or intensification because the area is already highly developed. However, the transit stops will provide 
Improved transit service to employees, residents, and visitors in a manner similar to how Hotel Street is 
currently used as a bus-only facility, with a high degree of pedestrian activity on both sides of the street. 

UH-Manoa Branch 

One transit center and nine transit stops are planned for the In-Town BRT, UH-Manoa Branch (see Table 5.1- 
• 4). The facilities' general locations are shown on Figures 5.1-4 and 5.1-5. 

(Otani Palace Transit Stop and Napa' Transit Center 

The lolani Palace Transit Stop will be located in the Historic Precinct of the Hawaii Capital Special District. It 
will be designed as a low key facility so as not to detract from the historically important buildings, grounds and 
circulation patterns in the Precinct. Because the transit stop is located in an important historic district, land 
use changes would not be expected. 

The Ala pal Transit Center, located on the mauka side of the Cooke and South King Streets intersection, 
would remain operational under the No-Build and TSM Alternatives. Under the Refined LPA, the facility's 
basic function will remain the same. Since the land uses surrounding the transit center include the Capitol 
District and a relatively built-up urban environment, which includes the main police station, substantial land 

use changes surrounding the transit center are not expected under the Refined LPA, unless the transit center 
itself Is redeveloped for mixed-use transit/commercial uses. 

Thomas Square/NBC, King/Pensacola, Pensacola/Kapiolani, and Ala Moana/Keeaumoku Transit Stops 

The areas surrounding the proposed Thomas Square/NBC and King/Pensacola Transit Stops are established 
with the Honolulu Academy of Arts, Thomas Square, Blaisdell Concert Hall, Hawaiian Electric Company 
(HECO), Straub Clinic and Hospital, Honolulu Club, Kaiser Honolulu Clinic, and McKinley High School. Since 
One Archer Lane was developed, parcels for redevelopment are limited. Parcels near South King and 
Pensacola Streets are relatively small, and without consolidation, redevelopment opportunities in this area 
would be limited. Therefore, a transit stop will not likely Influence land use changes at these locations. 

In contrast, the Pensacola/Kapiolani and Ala Moana/Keeaumoku Transit Stops will help foster the 
intensification of commercial and residential land uses because there are several large vacant parcels that 
provide excellent development opportunities. The City is also encouraging in-fill development of other vacant 
and underutilized parcels along Kapiolani Boulevard. 

Convention Center Transit Stop 

With or without a transit stop, the recently constructed Hawaii Convention Center is expected to encourage 
redevelopment of the adjacent areas, except the low and medium density residences in the Keheka and 
McCully/Moiliili neighborhoods. Commercial land uses along Kapiolani Boulevard, Atkinson Drive, and 
Kalakaua Avenue have the potential to intensify because of the transit stop and the convention center. 
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Isenberg Transit Stop 

The area surrounding thc proposed transit stop that will be at the corner of Isenberg Street and Kapiolani 
Boulevard consists primarily of single-family and multifamily residences in relatively small lots on the mauka 
side of Kapiolani Boulevard, and high-density apartment buildings on the makai side. Although zoning on the 
mauka side allows for higher density housing, without consolidating the small residential parcels, major 
redevelopment of the area is not expected with or without the transit stop. The makai side is already built-up, 
and is not likely to change as a result of the transit stop. 

University/King and UH-Manoa Transit Stops 

Small scale commercial activities surround the proposed transit stop at University Avenue and King Street. It 
is anticipated that the transit stop would result in increased pedestrian activity and this would in turn result in 
intensified commercial activity. In addition, the updated draft PUC Development Plan is encouraging higher 
density residences in the general vicinity of the stop through the conversion and consolidation of smaller lots. 

The UH-Manoa (Sinclair Circle) Transit Stop is located within the University of Hawaii campus, adjacent to the 
Bachman Hall lawn and Sinclair Library. The University is planning to retain the distinct open space and the 
gateway/entrance to the University, and is, therefore, not planning major land use changes in the area of the 
stop. However, a small parking structure is planned near Sinclair Circle. Residences, primarily single-family 
homes on small parcels, near the University would not likely be affected by the transit stop. Although the 
stop will support the University through improved transit services, it is not expected to influence land use 
changes. 

Kakaako Mauka Branch 

There are 14 transit stops planned for the Kakaako Mauka Branch of the In-Town BRT (see Table 5.1-4). The 
general locations of these stops are shown in Figure 5.1-5. 

Bishop and Alakee Transit Stops 

The Bishop and Alakea Transit Stops will be located in the heart of Honolulu's downtown and financial district. 
Similar to the other stops in Chinatown and Downtown, it is not expected that these stops would influence 
major land use changes or intensification because the area is already highly developed. However, the transit 
stops will provide improved transit service to employees, residents, and visitors. 

Halekauwila and Cooke Street Transit Stops 

The Halekauwila Transit Stop will be adjacent to the State and Federal offices on Punchbowl Street, and 
along with the Cooke Street Stop, is located in the Kakaako Community Development District The Kakaako 
development district provides substantial opportunities for transit-oriented land uses because HCDA is 
constructing the roadway and utility infrastructure and large land parcels are becoming available for 
development. HCDA is also encouraging a mix of residential and commercial uses, which is consistent with 
the transit- and pedestrian-oriented objectives of the project. 
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Karnakee Transit Slop and Ala Moana Park Transit Stop 

The Kamakee Transit Stop is within Victoria Ward Centers, a major commercial district that includes movie 
theaters, restaurants, and small to large retail establishments. The new owner/developer is planning to 
continue enlargirig this already successful commercial district. Therefore, land use intensification in the 
Kamakee Stop vicinity would occur with or without the In-Town BRT. 

The stop at Ala Moana Regional Park is surrounded by a major recreational resource on one side and a major 
commercial shopping center on the other. Therefore, this stop will not lead to any changes in land uses in the 
general vicinity. 

Hobron, Ft. DeRussy, Saratoga, Kaiakaua/Seaside, Kalakaua/Uluniu, Kapahulu, Kuhio/LNuokalani and Kuhlo/Seaside 
Transit Stops 

With few exceptions, the transit stops in Waikiki will not substantially influence land use changes. However, 
they will support pedestrian-oriented business activities along Ala Moana Boulevard, and Kalakaua and Kuhio 
Avenues. 

Two areas in Waikiki are anticipated to undergo substantial redevelopment: the vacant or low-rise apartment 
buildings surrounding Hobron Lane and Lipeepee Street, and the blocks bound by Lewers Street, Kalakaua 
Avenue, Saratoga Road, and Kalia Road. 

The Hobron/Lipeepee area is zoned Apartment, although the current PUC Development Plan Land Use Map 
designates this area for Resort Mixed Use. The proposed Hobron Transit Stop could encourage a zone 
change that allows hotel and commercial development and/or mixed uses, but the City Council would have to 
approve any zoning change and would consider many other factors, including public opinion. 

The Outrigger Hotel Corporation, which owns or manages several hotels in the Lewers and Saratoga Road 
area, has plans for redeveloping these blocks, utilizing incentives such as the zoning regulations mentioned in 
Section 3.1, and local and State tax exemptions for new construction projects. The proposed Saratoga Stop 
would probably not induce redevelopment by itself, but would be an asset to the redevelopment. 

The transit stops at Kalakaua/Seaside Avenues and at Kalakaua/Uluniu Avenues could increase business 
activity at the street level. The transit stops will reinforce the existing pedestrian-oriented uses. Since 
Kalakaua Avenue is already highly developed, land use intensification is not expected. 

The stop on Kapahulu just mauka of Lemon Road would have no impact on land uses since it is adjacent to 
Kapiolani Park on the Koko Head side and to high-density hotels on the Ewa side. 

Since most of the properties in the Kuhio/Liliuokalani Transit Stop vicinity have been developed to the 
maximum allowed under current zoning regulations, the present land use patterns are expected for the most 
part to remain unchanged, with or without the In-Town BRT stop. However, properties mauka of Kuhl° 
Avenue have development potential as they have remained vacant since the early 1990s as a result of 
unfavorable market conditions for new, high-rise condominium projects. The proximity of the transit stop 
could make the development of these properties more attractive, but the timing of future development would 
more likely be Influenced by market conditions. 

A BRT stop could make the area of Kuhio/Seaside Avenues more attractive for high-rise residential 
development, especially since the In-Town BRT will help reduce noise levels from diesel buses and otherwise 
Improve the ambience of Kuhio Avenue. However, like other areas in Waikiki, the BRT stop would not result 
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in a sufficient increase in pedestrian activity at the street level to produce an intensification of land uses on its own. 

Kakaako Makai Branch 

There are four transit stops planned for the Kakaako Makai Branch of the In-Town BRT system that are not also part of the Kakaako Mauka Branch (see Table 5.1-4). Their general locations are shown on Figure 5.1-5. 

Aloha Tower Transit Stop 

The Aloha Tower Transit Stop will be located next to Aloha Tower Marketplace and the Hawaii Maritime Museum. The transit stop will make Aloha Tower Marketplace, Hawaii Maritime Museum and surrounding areas more readily accessible, and therefore, could generate greater business activity. Business conditions will need to improve however, at Aloha Tower Marketplace before additional retail, hotel, passenger cruise ship facilities and entertainment uses are added. 

Fort Armstrong, Coral and Kewalo Basin Transit Stops 

The Fort Armstrong Transit Stop will be located on Ala Moana Boulevard in proximity to the U.S. Immigration Office and the Kakaako Pumping Station, two properties listed on the National Register of Historic Places. Real estate for the transit stop will not be taken from these properties, nor would the stop affect the view of these properties from Ala Moana Boulevard. The transit stop will support and may encourage future commercial land uses in Kakaako Makai, which are being planned by the Hawaii Community Development Authority. 

The Coral Transit Stop will be located next to the Makai Gateway and the Kakaako Waterfront Parks, which feature cultural and recreational facilities. It will also be in proximity to the proposed biotech facilities and University of Hawaii School of Medicine. The stop will not change existing and planned land uses, but it could encourage growth of commercial activities on the mauka side of Ilalo Street. 

The Kewalo Basin Transit Stop will be located near a restaurant and maritime fishing operations. A complex of shops, restaurants, and entertainment facilities are planned for Kewalo Basin, with or without the In-Town BRT. However, this transit stop will provide convenient access to these activities, as well as the Children's Discovery Center and nearby marine research facilities. 

5.1.5 Construction Employment Impacts 

Substantial economic impacts would result from the Refined LPA compared to the No-Build Alternative. These impacts may be measured by increases in State output/economic activity, employment and job earnings. 

Construction expenditures would occur over the period of construction, directly creating new demand for construction materials and jobs. These direct impacts would lead to indirect or secondary economic impacts, as output from other industries increases to supply the construction industry. The direct and indirect impacts of construction expenditures cause firms in all industries to employ more workers, leading to induced impacts as the additional wages and salaries paid to workers lead to higher consumer spending, creating new demand in many other economic sectors. 
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1) 	Methods and Assumptions 

Terminology 

To analyze the economic impacts of the alternatives, the economic consequences of an increase in the demand for construction goods and services were modeled. Economists use input-output (1-0) models to analyze how changes in a specific industry affect other industries and households. 

The following terms help to characterize this process. 
• Direct Impacts — the increase in demand within the State economy for construction materials and 

services from the project; usually measured as construction expenditures, but can also be expressed as the number of new construction jobs or job earnings. 
• Indirect Impacts — the sum of all transactions that filter through the State economy because of the 

direct purchase of material and labor by the project's construction activity. 
• Induced Impacts — the increase in household consumption within the State economy from workers who receive additional earnings through the direct or indirect impacts of construction. 
• Total impacts — the sum of the direct, indirect and induced economic impacts as measured by the overall increase in output, employment, and/or earnings within the State economy; also referred to as the total multiplied impacts, where the multiplier is the ratio of total to direct impacts. 
• Gross impacts —the economic effects of total project expenditures prior to assessing the proportion of economic impacts that would have still occurred in the absence of the project being constructed. 
• Net Impacts —just the economic effects attributable to funds that are available only because of the 

project; these being funds that might otherwise not enter the local economy. For purposes of examining economic impacts on the State, only the federal grant funds that would be applied to project construction are assumed to be money that would not be spont within the State in the absence of the project. Economists emphasize the net impacts as more accurate measures of the true increases in output, 
employment, and earnings associated with a project. 

Figure 5.1-6 illustrates the typical spending multipliers arising from the construction activity that would be associated with a transportation investment in the primary transportation corridor, and the associated flow of funds through the State economy. 

For this analysis, the Hawaii Input-Output Study 1997 Benchmark Report  (March 2002) provides demand multipliers for output, earnings, and employment, by industry/economic sector, from the State Input-Output model. The Benchmark Report  is the seventh in a series of input-output (1-0) studies of Hawaii's economy prepared over the past 35 years by the Department of Business, Economic Development & Tourism (DBEDT). 

These multipliers apply to the State. For this project, Oahu represents the majority of the State's market for construction activities, and given the magnitude of the project, expenditures would have wider-ranging economic impacts. Therefore, given the economic dominance of Oahu to the rest of the State and the geographic isolation of the State from the rest of the U.S. economy, it is appropriate to consider statewide economic impacts. 

Application of State of Hawaii Input-Output Multipliers 

Three classes of State of Hawaii 1-0 final demand multipliers are utilized to estimate the gross and net Impacts: 

• Final Demand Output Multipliers translate the initial project capital expenditures (demand) for 
construction outputs to the total multiplied effect on the demand for output of all firms/industries (in dollars) within the State economy; 
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FIGURE 5.1-6 
CONSTRUCTION SPENDING MULTIPLIER REACTIONS 
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Source: Parsons Brinckerhofi, inc. July 2000. 

• Final Demand Earnings Multipliers translate the same direct project expenditures into the total 
multiplied effect on wage and salary earnings within the State economy; and 

• Final Demand Employment Multipliers convert project expenditures into the total multiplied effect on 
employment within the State economy, expressed in person-year jobs. 

An estimate for the construction-related direct employment can be backed into by dividing a fourth class of 
multiplier, the Direct Effect Employment Multipliers, into the total employment estimates derived from the 
final demand employment multipliers when the capital cost estimates do not include detailed labor 

Primary Corridor Transportation Project 	 5-28 	 Final EIS 
November 2002 

r-r• 

•ftww.1 

AR00048254 



requirements. Similar Direct Effect Earnings Multipliers and resultant direct wage and salary earnings 

estimates can also be derived. 

As shown in Table 5.1-5, capital costs are divided Into three categories: general construction (including 

engineering/design services), components from outside of Hawaii (including vehicles and pre-manufactured 

elements), and land acquisition. The majority of the capital costs fall under the first category, general 

construction, which is assumed to be completely procured within the regional economy. The construction 

services industry 1-0 multipliers for the State are then applied to this portion of the total capital costs. Buses 

and other transit vehicles are assumed to be procured from outside the State. 

TABLE 5.1-5 
CAPITAL COSTS BY CATEGORIES (2002 $ x 1,000) 

	
1 

Alternative 
Ex enditurelMuitiplier Categories 

General Construction Components from 
Outside of Hawaii 

Land Total 

No-Build $36,500 $357,900 — $404,400 

TSM $93,100 $435,700 $12,000 $540,800 
$1,038,200 Refined LPA $488,000 $543,800 $6,400 

Source: Parsons Brinckerhoff, Inc., October 2002. 

Table 5.1-6 presents final demand multipliers and the direct effect multipliers for the State as contained in the 

DBEDT input-Output Study. 

TABLE 5.1-6 
STATEWIDE ECONOMIC IMPACT MULTIPLIERS 

FINAL DEMAND MULTIPLIERS DIRECT EFFECT 
MULTIPLIERS 

Expenditure 
Category 

Hawaii 1-0 
Indust 	# 

Output 
dollars 

Earnings 
dollars 

Employment 
(Jobs) 

Earnings 
dollars 

Employment 
obs 

Construction #23, Road 
Construction 2.12 0.68 19.3 1.92 2.52 

Source: Hawaii Inout-Outout Study 1997 Benchmark Report,  Department of Business, Economic Development and 

Tourism (March 2002). 

Gross total economic impacts are calculated by multiplying the expenditure in millions of dollars in the 

General Construction category in Table 5.1-5 by the appropriate final demand multiplier in Table 5.1-6. Using 

the Refined LPA as an example, the expenditure of $488 million in the general construction category 

multiplied by the final demand employment multiplier of 19.3 yields a gross total employment impact on all 

industries within the regional economy of approximately 9,420 person-year jobs. 

1. ($488M x 19.3) = 9,418 person-year jobs 

However, some of these jobs would have occurred without the investment in the primary transportation 

corridor. A more realistic measure of net impacts on employment can be assessed by multiplying the gross 

total employment impact by the percentage of general construction expenditures representing the in-flow of 

federal discretionary grant money to the State. This gives approximately 2,800 person-year jobs, which 

represents the increase in statewide employment attributable to federal Section 5309 New Starts money used 

to fund the project. 
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2. ($488M X  19.3 X 29.6% (which represents the percentage of federal New Starts funds vs. local and 
other federal funds expected to be contributed to the construction portions of the Refined LPA)) = 
2,787 person-year jobs. 

Gross direct construction employment within the State can be derived by dividing the direct effect employment 
multiplier from Table 5.1-6 into the gross total employment attributable to the construction expenditures from 
Table 5.1-7, or approximately 3,740 person-year jobs in project engineering and construction. 

3. (9,418 + 2.52) = 3,737 person-year jobs 

Similarly, gross direct employment earnings for these 3,740 person-year jobs over the construction period 
would total approximately $173 million in 2002 dollars. 

4. ($331.8M 1.92) = $172.8 in 2002 dollars. 

2) 	Construction Economic Impacts Summary 

The gross and net total impacts on the State economy resulting from construction activities are exhibited in 
Tables 5.1-7 and 5.1-8. Table 5.1-7 presents the gross total economic impacts for the entire State. 

TABLE 5.1-7 
TOTAL ECONOMIC IMPACTS OF PROJECT 

Alternative 

(A) 
Gross Direct 
Expenditure 

for 
Construction 

($2002 Million) 

Total Statewide Impacts 

(E) 
Earnings 

($ Million) 

Direct Construction 
Impacts 

(F) 
Employment 

(Jobs) 

( 3) 
Output 

($ Million) 

(C) 
Earnings 
($ Million) 

(D) 
Employment 

(Jobs) 

=(A) x 2.12 =(A) x 0.68 =(A) x 19.3 =(C)÷1.92 =(D)+2.52 
279 No-Build 36.5 77.4 24.8 _ 704 12.9 

TSM 93.1 197.4 63.3 1,797 33.0 713 
Refined LPA 488.0 1,034.6 331.8 9,418 172.8 3,737 

Source: Parsons Brinckerhoff, Inc., using DBEDT multipliers from 1-0 model, October 2002. 

TABLE 5.1-8 
ECONOMIC IMPACTS OF FEDERAL DISCRETIONARY FUNDS 

Alternative 

(A) 
rut Section 

5309 New Starts 
Funds Expected 
($2002 Million) 

Total Statewide impacts 

(E) 
Earnings 

($ Millions) 

Direct Construction 
Impacts 

(F) 
Employment 

(Jobs) 

. 

(B) 
Output 

($ Million) 

(C) 
Earnings 
(5 Million) 

(D) 
Employment 

(Jobs) 

=(A) x 2.12 =(A) x 0.68 =(A) x 19.3 =(C)÷1.92 
0.0 

=(D)÷2.52 
0.0 No-Build 0.0 0.0 0.0 0.0 

TSM 0.0 0.0 0.0 0.0 0.0 0.0 
Refined LPA 144.4 306.1 98.2 2,787 51.1 1,106 

Source: Parsons Brinckerhoff, Inc., using DBEDT multipliers from 1-0 model, October 2002. 
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Using the Refined LPA as an example, new demand for construction would generate gross direct impacts 
equal to the capital cost of $488 million in 2002 dollars. Adding in the indirect and induced impacts on the 
output of other industries in the State, the gross multiplied impact on output would be about $1 billion over the 
construction period. Of this amount, $331.8 million would be paid to workers as wage and salary earnings for 
the 9,418 person-year jobs generated. 

Table 5.1-8 presents the net total economic impacts within the State attributable to FTA Section 5309 New 
Starts money used to help fund the project. Demand for construction expenditures would range from no New 
Starts construction money for the No-Build and TSM Alternatives to $144.4 million for the Refined LPA (2002 
dollars), reflecting the money generated by New Starts grants used for construction of portions of the project. 
Adding in indirect and induced impacts on the output of other Hawaii industries, the net multiplied impact on 
output would range from no construction money for the No-Build and TSM Alternatives to $306.1 million for 
the Refined LPA over the construction period. These niimbers correspond to no new jobs created for the No-
Build and TSM Alternatives to 2,787 person-years of new jobs created by the Refined LPA. 

While gross total economic impacts are useful for examining the overall magnitude of the project, the net 
economic impacts from federal discretionary (grant) funds represent more generally accepted and appropriate 
estimates of the true economic impacts that would arise solely from project construction. This is because 
local funds invested in the project and federal formula funds which would flow to the State anyway would 
likely be spent in some other manner within the local economy with similar multiplied impacts — in the 
absence of investment in the primary transportation corridor. 

Economic Impacts Resulting From The Refined LPA 

The Refined LPA will create additional transit jobs. There would be approximately 1,760 jobs as compared to 
1,181 jobs today. This is an increase of approximately 600 jobs or 49 percent. This reflects new bus drivers 
and mechanics. There will be additional administration and management jobs. These numbers were derived 
using the same ratio of jobs per vehicle requirements as with the existing fleet. 

Economic Impacts to Private Bus Operators 

The BRT routings, stop locations and other features are designed to serve trips by Oahu residents going to-
and-from home, work, school, shopping and other purposes. It is not designed to serve the tourist market as 
are the private bus operations in Honolulu. Unlike private sector buses, the BRT will not pick-up passengers 
at their hotels, transfer them to-and-from the airport, take them directly to a desired tourist destination non-
stop, or accommodate luggage unless the luggage can fit on the passenger's lap. 

Although it is not ideally suited for tourists, some may choose to use the BRT since it serves some activity 
centers-thatattnasis , However, the BRT goes to these places because most of these are also major 
employment sites or sites where local residents go to as well. According to islandwide data compiled by the 
OMPO and a recent on-board survey conducted in Waikiki, visitor's account for approximately five to ten 
percent of total daily boardings systemwide and 20-25 percent of boardings in Waikiki. The tourists expected 
to use the public transit system with the BRT is forecast to be no greater proportionally than today. 

When applied to the forecasted daily boardings associated with the Waikiki portion of the In-Town BRT, the 
total number of visitor trips is equal to approximately 7.7 percent (6,400) of all daily In-Town BRT boardings 
(83,200). It is not expected that tour bus and trolley operators will be adversely affected due to the relatively 
low number of tourists that are expected to choose BRT for their travel needs. The more important 
determiners of economic impact on tour bus operators will be intra-industry competition and the overall health 
of the tourism market as expressed in visitor arrivals. 

The Kaimuki-Kapahulu-Waikiki Trolley is a result of the community visioning team's effort to increase the 
vitality of the area. The trolley began operation on August 1, 2000. The trolley operates seven days a week 
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from early in the morning to 11:00 p.m. on thirty-minute headways. There are 25 stops along the trolley route, which would connect to the future BRT in Waikiki. The trolley is averaging over 120 riders per day. The City contracts with a private bus operator for this service, which has provided the private operator the opportunity for economic benefit. Other opportunities to contract with private passenger carriers will exist on the Refined LPA circulator routes. 

5.2 DISPLACEMENTS AND RELOCATIONS 

This section discusses potential displacements of existing land uses associated with the No-Build Alternative, TSM Alternative, and the Refined LPA. Displacements would occur in the following cases: • at certain proposed transit stops, transit centers, TPSS, and maintenance facilities where right-of-way for the transit feature could not be accommodated within the existing government owned right-of-way; and • along proposed transit alignments where the existing roadway right-of-way would not be adequate for proposed project elements (e.g. widening of Kapiolani Boulevard at Kalakaua Avenue). 

The analysis of displacement impacts is based on preliminary engineering plans as of November 2002, from which a list of potentially affected tax map keys (TMKs) was compiled. In the case of occupied TMKs, existing businesses, residences or institutions were specifically identified. The business names reflect tenants occupying those locations in early 2002. The number of employees at potentially affected businesses was estimated using the Hawaii Business Directory  (1997, 1998, and 1999 versions) and by field checking locations as necessary between December 2001 and January 2002. Follow-up field checks were also conducted in September 2002. 

Where an alternative would require additional right-of-way, the associated property acquisitions could result in total or partial displacement of existing land uses. For this initial analysis, a "total displacement" was defined as cases where enough of a property would be lost as to make the existing land use on that property no longer viable. A property was defined as a tax map key (TMK) parcel. For example, if a parcel were to lose a large portion of an occupied building, be segmented, and/or lose access to the street system, it was deemed a total displacement. A "partial displacement" determination was applied to cases where some land and/or building portion may be lost, but it was deemed that the continuation of the existing land use would be economically viable, based on information currently available. The "partial displacement" determination was also extended to circumstances where private parking may be affected, and includes impacts as minimal as the loss of marginal landscaping. 

The TSM Alternative and the Refined LPA would be constructed within or adjacent to existing roadways as much as possible, in part to minimize costs and also to minimize business, residential and institutional ' displacements. Section 5.2.2 details business displacements under the TSM Alternative and the Refined LPA. 

In summary, none of the alternatives would require any total displacements. The No-Build and TSM Alternatives would result in 1 partial displacements of agricultural land used by one farm. Under the Refined LPA, 30 properties would experience minor losses of land area, including the impact to the farm. 
5.2.1 Residential impacts 

None of the project alternatives will require the total displacement of any residence. However, one property will be affected under the Refined LPA. Kapalama Makai, an apartment complex on the corner of Dillingham Boulevard and McNeill Street, will require a modification of its driveway, and would lose one or two parking spaces. 
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5.2.2 Business and Institutional Impacts 

1) Total Displacements 

None of the alternatives would require the total displacement of any business or institution. 

2) Partial Displacements 

The No-Build Alternative, TSM Alternative, and the Refined LPA assume the construction of a park-and-ride 
facility along the future North-South Road. The North-South Road Park-and-Ride would remove about four 
acres of active agricultural land; however, the farm would remain viable (See Table 5.2-1). There would be 
no other partial displacements for the No-Build or TSM Alternatives. 

TABLE 5.2-1 
PARTIAL DISPLACEMENTS WITH IMPACTS TO AGRICULTURE 

Business or Impact on Business or 
TMK Institution Industry or Use Institution Project Element 

9-1-018:005 Farm Agriculture Loss of approximately 4 
acres of agriculture land 

North-South Road Park and 
Ride Site 

Source: R.M. Towill and Parsons Brinckerhoff, Inc., April 2002 and September 2002. 

The In-Town BRT element of the Refined LPA will require additional right-of-way at certain locations along its 
alignment where roadway right-of-way is inadequate for the system, and for traction power supply stations 
(TPSS). Although these right-of-way requirements will not require any business or institutional relocations, 29 
businesses or institutions will be affected by losses of land area, which may affect their driveway access, 
parking and/or landscaping. These impacts are described on Tables 5.2-2 and 5.2-3. 

Twenty-six businesses and institutions will be affected by partial displacements along Dillingham Boulevard, 
the alignment of the In-Town BRT Kalihi Branch. As stated on Table 5.2-2 and Table 5.2-3, they will generally 
be affected by modifications to their driveways (i.e., cut due to Dillingham Boulevard widening), and 
displacements of parking and/or landscaping. 

The Kakaako, University and Waikiki Branches will require very little right-of-way from adjacent parcels, and 
the impacts would be displacements of relatively small amounts of landscaping. Lane widening for the 
University Branch on Pensacola Street will result in the displacement of some landscaping fronting McKinley 
High School. The Waikiki Branch will require the widening of Kalia Road, which will result In the displacement 
of the Fort DeRussy landscaped area next to the road. No buildings would be affected, however. 

If embedded plate technology is used, the In-Town BRT will require approximately 15 traction power supply 
stations (TPSS). Most of the TPSS could be incorporated into existing or future buildings, or could be placed 
in areas that are not considered to have aesthetic value, such as parking lots. Potential TPSS locations are 
designated on the preliminary engineering drawings provided in Appendix B (see Volume 3). However, since 
it would be 8 to 14 years before the EPT is installed depending on the segment, the locations shown on the 
design drawings are not site specific; each notation is intended only to indicate the general vicinity in which a 
TPSS would be placed. Site specific environmental assessments of each TPSS would be prepared prior to 
proceeding with implementation of EPT. Locations and design treatments would be established with 
community input. 
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TABLE 5.2-2 
REFINED LPA PARTIAL DISPLACEMENTS WITH DRIVEWAY OR PARKING IMPACTS 

TMK _ 
Business or 
Institution Industry or Use 

Impact on Business or 
Institution Project Element 

1-2-013: 002 Oahu Community 
Correctional Center 
(OCCC) 

Corrections Facility Displacement of 
landscaping 

Kalihi Branch 

-1-2-003:005 Hana Pa'a Hawaii Fishing Supplies 
Retailer 

Displacement of 1 parking 
stall, and modification of 
driveway 

Kalihi Branch 

1-2-003:017 Fantastik Auto Repair Auto Repair Modification of driveway 
and loss of parking 

Kalihi Branch 

1-2-003:017 Alpha Hawaii Taxi Tours Modification of driveway 
and loss of parking 

Kalihi Branch 

1-2-003:018 Power Sweepers of 
Hawaii Inc. 

Pavement and 
Parking 
Maintenance 

Displacement of up to 4 
parking spaces 

Kalihi Branch 

1-5-017:004 Honolulu Community 
College 

School Displacement of 
landscape/grassy area, 
and relocation of parking 
entrance 

Kalihi Branch 

1-5-028:019 City Bank Bank Displacement of 1 parking 
stall and landscaping 

Kalihi Branch 

1-5-028:022 'Checker Auto Parts Auto Parts Retailer Displacement of 3 parking 
stalls and landscaping. 

Kalihi Branch 

1-5-028:066 Ekl Cyclery Bicycle Store Displacement of up to 10 
unmarked parking stalls. 

Kahl Branch 

1-5-028:073 Bank of Hawaii Bank Displacement of 1 parking 
stall, and landscaping 

Kalihi Branch 

1-5-029:050 Sizzler's Restaurant Displacement of 
landscaping and up to 8 
shared parking stalls 

Kalihi Branch 

1-5-029:050 Hawaii National Bank Bank Displacement of 
landscaping and up to 8 
shared parking stalls 

Kalihi. Branch 

2-6-005: 001 Fort DeRussy Army military base 
and recreational 
facility 

Displacement of 
landscaping 

Waikiki Branch 

Source: SSFM and Parsons Brinckerhoff, Inc., April 2000 and September 2002. 

5.2.3 Real Property Acquisition Program 

Since federal funds would be used to assist project construction, the project would be subject to provisions of 
the Uniform Relocation Assistance and Real Property Acquisition Policies Act of 1970 (49 CFR Part 24, 
42 U.S.C. 4601, et seq.). State law on relocations is provided in Hawaii Revised Statutes (HRS) Chapter 111, 
Assistance to Displaced Persons. 

Fair market compensation for land, buildings and uses would be provided to property owners directly affected 
by right-of-way requirements. For properties that would experience partial displacement but not relocation, 
mitigation would be provided at project cost, such as reconstruction of building façades and replacement of 
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lost parking stalls. In addition, moving and other expenses would be reimbursed, as described below. The 
costs of the relocation assistance are included in the project's cost estimates, as described in Chapter 2. 

TABLE 5.2-3 
REFINED LPA PARTIAL DISPLACEMENTS WITH IMPACTS TO LANDSCAPING 

TMK , 
Business or 
institution Industry or Use 

Impact on Business or 
_ 	Institution Project Element 

1-2-016:029 Love's Bakery Bakery Loss of landscaping Middle St. maintenance 
facility 

1-2-003:020 Building Industry 
Association of Hawaii 

Trade Organization Displacement of 
landscaping, and 
modification of sidewalk 

Kalihi Branch 

1-2-003:106 Island Recycling Recycling Ctr. Modification of driveway 
and displacement of 
parking 

Kalihi Branch 

1-2-009:011 Blood Bank of Hawaii Blood Bank Displacement of 
landscaping and 
modification of sidewalk 

Kalihi Branch 

1-5-015:010 Bank of Hawaii Administrative 
Offices 

Displacement of 
landscape/grassy area 

Kalihi Branch 

1-5-020:003 H&R Block Tax Services Displacement of 
landscape/grassy area 

Kalihi Branch 

1-5-020:003 Spot's Inn Plate Lunch Restaurant Displacement of 
landscape/grassy area 

Kalihi Branch 

1-5-020:007 Kapalama Shopping 
Ctr. 

Shopping Plaza Displacement of a small 
amount of landscaping 

Kalihi Branch 

1-5-020:007 MU Construction 
Equipment Retailer 

Displacement of a small 
amount of landscaping 

Kehl Branch 

1-5-022:001 New Hope Church Displacement of a small 
amount of landscaping 

Kalihi Branch 

1-5-025:002 Kalihi Kai Elementary 
School 

School Displacement of 
landscaping and a large 
tree 

Kalihi Branch 

1-5-029:049 Tesoro Gas Station Displacement of 
landscaping 

Kalihi Branch 

1-5-029:049 Popeye's Restaurant Displacement of 
landscaping 

KaUhl Branch 

1-5-029:049 Burger King Restaurant Displacement of 
landscaping, and 
modification of sidewalk 

Kalihl Branch 

_ 
2-1-027:002 Federal Building Office Building Displacement of 

landscaping 
Downtown-Kakaako Branch 

2-3-009:010 McKinley High School High School Displacement of 
landscaping/grassy area 

University Branch 

Source: SSFM and Parsons Brinckerhoff, Inc., May 2002 and September 2002. 

5.3 NEIGHBORHOODS, COMMUNITY FACILITIES, AND ENVIRONMENTAL JUSTICE 

5.3.1 General impacts  

This section discusses potential impacts to neighborhoods and community character during operation of the 
proposed alternatives. 
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None of the alternatives would adversely affect community or neighborhood character or facilities since the 
proposed transit improvements (changes in bus service) would operate over existing streets with minimal new 
construction. Although the P.M. zipper lane on the H-1 Freeway and expansion of the Kalihi/Palama (Middle 
Street) bus maintenance facility are elements of the Refined LPA, neither action would change the existing 
industrial and mixed business use character of the Airport, Mapunapuna, or Kalihi neighborhoods. 
Neighborhood character and cohesion in these areas would not be adversely affected. 

With the Refined LPA, establishment of an In-Town transit spine and transit stops would enhance community 
cohesion at new stop locations, especially where redevelopment potential exists, such as the !wile! and 
Kakaako areas of the corridor. Transit stops and transit centers would provide a focal point of activity in areas 
where, at present, there is little foot traffic and people activity. 

1) Fire and Rescue Services/Police/Emergency Medical Services 

Increases in traffic volumes and worsening congestion in the primary transportation corridor would continue 
under the No-Build and TSM Alternatives. Emergency response times would worsen, and access to services 
and facilities would become increasingly congested and dangerous, especially during peak hours. With the 
Refined LPA, response times for emergency vehicles would improve because they would be able to use the 
transit priority lanes of the Regional and In-Town BRT systems to bypass roadway congestion when in route 
to an emergency. 

2) Schools 

No adverse effects on school facilities from the No-Build and TSM Alternatives and Refined LPA are 
expected. Rather, access to schools in the corridor would be improved through enhanced transit service. For 
example, the Refined LPA would provide a BRT line from the Middle Street Transit Center to the University of 
Hawaii-Manoa campus. Construction would not interfere with campus facilities, and the Refined LPA would 
enhance access to the UH-Manoa campus. Other schools that would benefit under the Refined LPA are 
Honolulu Community College, McKinley High School, and Lunalilo and Jefferson Elementary Schools. 

3) Parks and Recreation Areas 
-^ 

The No-Build and TSM Alternatives and Refined LPA would not adversely affect parks and recreation areas. 
With the Refined LPA, access would be improved to Thomas Square, Ala Moana Regional, Ala Wei, Makai 
Gateway, Kakaako Waterfront, Kuhio Beach and Kapiolani Parks. Impacts on parklands are discussed in 
more detail in Section 5.11. 

4) 	Traffic and Parking 

Traffic and parking impacts are discussed in Chapter 4. Overall, traffic volumes and congestion would 
increase the most with the No-Build Alternative. Transit stops, transit centers, and park-and-ride lots would 
generate localized increases in auto traffic during rush hours. The most noticeable effects would occur in 
areas where there is already substantial vehicle activity and in areas where small increases in existing low or 
low-to-moderate traffic levels may be perceptible. Construction of the Refined LPA in the street rights-of-way 
of the Ala Moana/Kakaako neighborhood on Pensacola Street and Ala Moana Boulevard, and of MolHill on 
Kapiolani Boulevard and University Avenue, would result in loss of some on-street parking spaces. The net 
effect is that the people carrying ability of these streets would be increased under the Refined LPA. 
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5.3.2 Barriers to Social Interaction 

None of the alternatives would create visual and psychological barriers within neighborhood boundaries. The 
In-Town BRT stops would be at-grade where social interaction can continue to take place. 	 I 

5.3.3 Mitigation Measures  

Sensitive design of the new stops and transit centers can help the new facilities blend with and enhance the 
existing environment. Use of appropriate design character, construction materials and landscaping would 
help lessen the visual intrusion of a new facility in or adjacent to a neighborhood. Other mitigating design 
features include installation of new pedestrian paths and bikeways or enhancement of such existing facilities. 

5.3.4 System Safety and Security 

System safety and security planning would be part of the overall system design for the Refined LPA. Primary 
concern would be for the safety of passengers and transit personnel, as well as pedestrians, motorists, and 
others that could be affected by the project. The design would provide a safe environment that would 
minimize the possibility of injury to anyone, or damage to transit system facilities and equipment. 

- 

The system design under the Refined LPA would aim to be such that no single equipment failure or human _ 
error could result in serious injury. An operating plan including a hazard analysis and risk assessment would 

__. 	 be developed. This plan would include general approaches to failure management, Including modes of 
operation under abnormal conditions. A separate maintenance plan would also prescribe preventive and 
corrective maintenance procedures. This plan would address equipment reliability, routine maintenance 
procedures and schedules, and safety assurance procedures for vehicles used in revenue service. 

System security would be provided to protect the public and the transit system from crime and vandalism in 
the Refined LPA. The security system may include a combination of the following: transit system workers, 

— special transit police, and local police. A comprehensive System Security Plan would be prepared during the 
final design phase to address passenger security, employee security, revenue security, vandalism, theft, 
crowd control, power/mechanical failures, fires, accidents, and other incidents. 

Safety concerns have been taken into account In the locating and concept design of the median transit stops 
for the In-Town BRT element. Measures including bollards at the ends of the plafforrns and safety railings 
along the backside of the platforms on the transit medians would provide passengers a safe waiting 
environment. Further, median transit stops would be located at street intersections so that riders would be 
using crosswalks to get safely to and from the boarding area. 

—, 	 5.3.5 Environmental Justice (Executive Order i2898  

Presidential Executive Order (ED) 12898, signed on February 11, 1994, is called the Executive Order on 
Environmental Justice. It requires federal agencies to take appropriate and necessary steps to identify and 
avoid disproportionately high and adverse effects of federally-assisted projects on minority and low-income 
populations' health or environment. Minority is defined as (OST Docket No. OST-95-1411): 
• Black Americans, which includes persons having origins in any of the black racial groups of Africa; - 

• Hispanic Americans, which include persons of Mexican, Puerto Rican, Cuban, Central or South American, 
— or other Spanish culture or origin, regardless of race; 

• Asian Americans, which include persons having origins in any of the original peoples of the Far East, 
Southeast Asia, the Indian subcontinent, or the Pacific Islands; and 

— 	 • American Indians and Alaskan Natives, which include persons having origins in any of the original people 
of North America and who maintain cultural identification through tribal affiliation or community 
recognition. 
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Low-income means a household income at or below the U.S. Department of Health and Human Services 
poverty guidelines, which, for 2002 in Hawaii, was an income at or below $20,820 per year for a family of four. 

Figure 3.3-1 identifies the major neighborhoods in the study area. As described in Chapter 2, the proposed 
project would be implemented from Kapolei on the west end, to Manoa and Waikiki on the east end. 
However, the level of adverse impact and benefit on any particular neighborhood would depend on which 
elements of the project would be located within that neighborhood. As described in Section 3.3-1, minorities, 
as defined above, actually comprise the "majority" of the Oahu population. As indicated on Table 3.3-2, only 
Airport/Hickam/Pearl Harbor had a non-minority population of greater than 50 percent Therefore, it is difficult 
to assess compliance with EO 12898 using only the minority criterion, or else almost every neighborhood in 
the study area, regardless of their socio-economic status, would be afforded protection under EO 12898, 
which is clearly not the intent of the executive order. However, by considering other factors, such as income, 
poverty and housing status (see Tables 3.3-4 and 3.3-5), the socio-economic differences between 
neighborhoods becomes apparent. In addition, it was necessary to analyze the socio-economic conditions of 
areas smaller than neighborhood units because the aggregated data on major neighborhoods (shown in 
Tables 3.3-2 through 3.3-5) could conceal information relevant to the identification of a smaller area within a 
neighborhood as a concentration of minority and low-income populations. It should be noted that Table 5.3-1 
and Figures 5.3-1A through 5.3-1C use 1990 Census income data because as of June 2002, 2000 Census 
income data was not available. 

Table 5.3-1 displays minority and low-income populations by neighborhood or sub-neighborhood in the study 
area, and Figures 5.3-1A through 5.3-1C show their locations. Race, household income, rental occupancy 
rates, and poverty levels were considered in identifying these populations. Another important factor 
considered was whether the neighborhood or sub-neighborhood has a high percentage of families within its 
total number of households. Neighborhoods with small average household sizes (i.e., small percentage of 
families), even though they may have relatively lower median household income and high renter-occupancy 
rates, were often not considered to be minority and low-income populations. Examples of such areas include 
residences near a college or university, or urban areas populated by young working adults (i.e., those who are 
not in their prime earning years) who have chosen an "urban lifestyle." However, some of these types of 
neighborhoods contained high poverty rates, and were therefore identified as containing minority and 
low-income populations. 

Four sub-neighborhoods in Waipahu, the residential area near Aloha Stadium, Chinatown, Kaheka and Lower 
McCully were identified as sub-neighborhoods containing minority and low-income populations. The only 
major neighborhood identified with minority and low-income populations is Kalihi-Palama. 

The TSM Alternative and Refined LPA would not cause disproportionately high and adverse health or 
environmental effects on these minority and low-income populations because: 
• although some of the populations would be located near elements of the proposed project, such as the 

alignment of the In-Town BRT, the project would benefit these populations by improving their transit 
service; 

• the alignments were selected in such a manner as to minimize adverse impact while maximizing travel 
benefits for minority and low-Income residents (Chapter 2 contains a further discussion of the balancing of 
transportation benefits with environmental impacts leading to the selection of certain arterial streets for 
the alignment of the In-Town BRT system); 

• the alignment goes through dozens of neighborhoods, most of which are not minority or low-income; 
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TABLE 5.3-1 
ENVIRONMENTAL JUSTICE 

MINORITY AND LOW-INCOME POPULATIONS IN STUDY AREA 
(BY NEIGHBORHOOD OR SUB-NEIGHBORHOOD) 

Neighborhood or Sub-Neighborhood Rationale' 
Waipahu Town Center (sub) 
Census Tract (CT) 89.01 
51344 persons 

80 percent minority population 
$33,200 median household income 
6 percent family poverty rate 
57 percent renter occupancy 
90 percent of households are families , 

Waipahu Industrial Area (sub) 
Parts of CT 87.03 and 87.02 
2,813 persons 

77 percent minority population 
$19,811 median household income 
35 percent family poverty rate 
94 percent renter occupancy 
82 percent of households are families 

Waipahu Town (sub) 
Parts of CT 82, 87.02 and 88 
3,850 persons 

90 percent minority population 
$33,636 median household income 
18 percent family poverty rate 
69 percent renter occupancy 
89 percent of households are families 

Waipahu Triangle — Lower (sub) 
Parts of CT 82 and 87.01 
3,404 persons 

96 percent minority population 
$45,476 median household income 
10 percent family poverty rate 
38 percent renter occupancy 
87 percent of households are families 

Stadium (sub) 
Parts of CT 74, 75.01 and 76 
3,114 persons 

83 percent minority population 
$28,669 median household income 
22 percent family poverty rate 
60 percent renter occupancy 
85 percent of households are families 

Kalihi-Palama 
CT 53 (part), 54, 55, 5657, 58, 59, 60, 61, 
62.01 (part) and 62.02 
40,144 persons 

91 percent minority population 
$25,647 median household income 
16 percent family poverty rate 
71 percent renter occupancy 
76 percent of households are families 

Chinatown (sub) 
CT 52 
2,480 persons 

88 percent minority population 
$13,202 median household income 
17 percent family poverty rate 
97 percent renter occupancy 
45 percent of households are families 

Kaheka (sub) 
CT 36.01 
5,151 persons 

75 percent minority population 
$20,544 median household income 
9 percent family poverty rate 
69 percent rental occupancy 
34 percent of households are families 

Lower McCully (sub) 
5,856 persons 
Parts of CT 24.01 and 25 

78 percent minority population 
$24,208 median household income 
12 percent family poverty rate 
77 percent rental occupancy 
49 percent of households are families 

Source: 

Note: 

Neighborhood Proles,  City and County of Honolulu Planning Department (now 
Department of Planning and Permitting), and Parsons Brinckerhoff, Inc., 1996 
1  Data is from the year 1990 U.S. Census. 
"Other race* was included in minority population. 
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• minority and low-income areas are not being isolated by the project; 

• the proposed project would not create health risks to minority and low-income populations; and 

• project-related impacts to the minority and low income populations would be avoided, minimized or 

mitigated whenever possible. 

In summary, minority and low-income areas would receive the positive benefit of improved access and would 

not be disproportionately affected by negative impacts. 

Most of the minority and low-income populations identified on Table 5.3-1 are not located near construction 

activities associated with the proposed project and, therefore, would not experience disproportionate adverse 

health or environmental effects. The P.M. zipper lane would be the only project element near the minority and 

low-income populations in Waipahu. Similarly, the Stadium residential area would not be affected by the H-1 

Freeway ramp at Luapele Drive, P.M. zipper lane and the Aloha Stadium Transit Center, the only project 

elements near this neighborhood. 

Minority and low-income populations identified on Table 5.3-1 that would be directly affected by the project 

are located in Kalihi-Palama, Chinatown, Kaheka, and Lower McCully (see Figures 5.3-1A through 5.3-1C). 

The In-Town BRT would traverse the Kalihi-Palama and Chinatown neighborhoods, and be adjacent to the 

Kaheka and Lower McCully sub-neighborhoods. Because these neighborhoods have high rates of transit 

usage, moving the In-Town BRT alignment to avoid these neighborhoods would detract from the ability of the 

project to enhance service to minority and low-income populations. The Refined LPA would substantially 

improve the level of transit service (amenities, access and quality) provided to the minority and low-income 

populations in the urban core. The Refined LPA, as well as the TSM Alternative, would also improve transit 

service for minority and low-income populations outside the urban core, such as those populations in 

Waipahu, because of the conversion to a hub-and-spoke system and increase in service levels compared to 

the No-Build Alternative. 

The benefit to the identified minority and low-income populations is improved transit service, without the 

drawback of disproportionate adverse health or environmental Impacts. As described in Section 2.2.3, the In-

Town BRT system would be constructed by converting general-purpose traffic lanes on city streets, which 

would eliminate the need for major right-of-way acquisitions. 

Participation from residents and business owners serving the minority and low-income populations has been 

actively solicited throughout project planning (see Appendix A). Workshops, presentations and small group 

meetings have been held in communities throughout the island, including the five rounds of workshops within 

the Oahu Trans 2K process, the sub-area Working Groups, and individual meetings with community, 

environmental, business and civic organizations. input from these public involvement activities has been 

influential in planning the proposed project. 

Potential health risks to minority and low-income populations are related to traffic safety, adverse air quality 

and noise impacts, and the release of hazardous materials. However, these risks would not 

disproportionately affect minority or low-income populations, and potential impacts of these types would be 

minimal or mitigated, as described elsewhere in this document 

Potential traffic safety hazards could involve transit riders being exposed to In-Town BRT and other vehicles 

while walking to or waiting at the In-Town BRT median platforms. To mitigate potential traffic hazards, these 

median In-Town BRT stops would be located at intersections where crosswalks are provided, and the 

platforms would include bollards and railings for safety (see Section 5.3.4). Air quality impacts would not 

pose health risks because carbon monoxide (CO) levels throughout the project area would not exceed the 

National Ambient Air Quality Standards (AAQS), and would be generally the same as the No-Build Alternative 

(see Section 5.5). The State AAQS would be exceeded at certain intersections under all the alternatives. 

However, it should be noted that the State AAQS for CO is set at such a stringent level, that it is exceeded at 

many locations that have even moderate traffic volumes. Also, the air quality analysis is based on the 

assumption of worst-case meteorological conditions that may only occur once a year or even less. 
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The proposed project would cause noise impacts to an EJ populatign near Aloha Stadium, but this impact will 
be mitigated (see Section 5.6). Other adverse impacts to the minority and low-income populations adjacent to 
the project include construction impacts, and the removal of some landscaping. Whenever possible, 
measures to avoid, minimize, or mitigate adverse impacts would be implemented as described in relevant 
sections of this document. 

Another potential adverse impact to minority and low-income populations is the proposed location of the 
Refined LPA's maintenance facility. The site is in the Kalihi-Palama neighborhood, integrated with the 
existing bus maintenance facility on Middle Street (see Section 2.2.3). This site was selected because of its 
proximity to the existing bus maintenance facility, the parcel zoning is industrial, and there are no residences 
immediately adjacent to the site (the nearest residences are several hundred meters to the east). Therefore, 
the placement of this facility in Kalihi-Palama does not represent a disproportionately high and adverse effect 
on minority and low-income populations. 

In conclusion, the proposed project would be located at and near some minority and low-income populations. 
In accordance with EO 12898, federal projects must take appropriate and necessary steps to avoid 
disproportionately high and adverse effects on these populations. For those minority and low-income 
populations near elements of the project (in particular the Refined LPA), these populations would benefit from 
Improved transit service without experiencing disproportionate health or environmental impacts. Even the 
proposed location of the Refined LPA system maintenance facility in Kalihi-Palama is not a disproportionately 
high and adverse impact, because residents would not be directly affected by such a facility. 

5.4 VISUAL AND AESTHETIC RESOURCES 

This section identifies the project elements that would result in visual impacts and discusses them in relation 
to the important visual resources identified in Section 3.4. 

Potential visual impacts were determined by assessing the compatibility of the transportation improvements in 
the context of the existing environment. A key concept in visual quality assessment is the notion of visual 
compatibility between the alternatives and the existing landscape. "Visual compatibility' is defined as the 
degree to which the existing visual resources and the proposed transportation improvements can co-exist 
harmoniously. The degree of visual compatibility is greater when a transportation improvement blends in, le., 
conforms, rather than contrasts, with surrounding visual resources. 

5.4.1 Impacts 

Regardless of the propulsion technology selected, the In-Town BRT In the Refined LPA will use bus-like 
vehicles without an overhead catenary system or fixed rails, running at-grade on existing roadways. 
Therefore, the enhanced operation of buses and the new BRT vehicles will not have a negative impact on 
visual resources along most of the proposed alignment. Priority treatments for buses will involve minimal 
physical changes to the vertical view plane, resulting in little or no visual impact on the existing landscape, 
regardless of land use. The embedded plate technology requires traction power supply stations (TPSS) 
about every 3,300 feet in sections where the BRT vehicles operate at two-minute headways and 6,600 feet 
apart in sections where vehicles operate at four-minute headways. A typical TPSS structure is approximately 
35 feet by 15 feet by 10 feet high. Locations of the supply stations will be made as unobtrusive as possible. 
Where it is feasible, supply stations will be located within a proposed transit center, or within other existing or 
proposed buildings such as parking structures. In the absence of an available appropriate structure, TPSSs 
will be located in vacant lots or in lots shared with existing structures. 

The Refined LPA provides opportunities to enhance the urban form — not only In the urban core but also 
wherever transit improvements are proposed. These enhancements to activity centers serve as opportunities 
for mixed uses and public spaces. As an at-grade system, typically running within existing roadways and 
streets, it offers an opportunity to improve the visual quality of the streetscape and enhance the pedestrian 
experience. There will be a greater sense of visual order and unity because of the physical improvements 
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and landscape treatments along the alignment. There will be special paving at crosswalks, street lighting, banners, street furniture, and plantings along the entire corridor, which will reinforce the character of the area and provide a visual sense of place. 

In comparison, the TSM Alternative would have minimal visual impact, because transportation elements that would be most visually apparent would be sound barriers and transit centers. The No-Build Alternative would have little or no visual impact. 

Some of the In-Town BRT stops would be located in areas with high visual or aesthetic value for several reasons, such as urban landscaping, cultural surroundings, open space, public and institutional establishments and environmental characteristics. Mitigation measures for these impacts are described in Section 5.4.2. 

1) No-Build Alternative 

The No-Build Alternative would not involve additional construction; therefore, no impacts on visual resources would occur. 

2) TSM Alternative 

Most proposed improvements are limited to existing roadways such as the H-1 Freeway; therefore, there would be little or no visual change. 

3) Refined LPA 

Transit centers/transit stops and road widening elements may have some visual impacts. Other structures such as bus ramps would not be visually intrusive to the existing surrounding views. 

Transit centers and park-and-ride lots will include passenger shelters, street furniture, light standards, landscaping and in some cases passenger and community oriented retail and public facilities. These elements will be designed to be appropriate in each setting and could, in some cases, enhance the aesthetics of the area. Most transit centers will not be located in visually sensitive areas. 

The Kapolei Transit Center and the North-South Road Park-and-Ride will occur in areas that are not yet fully urbanized, but will be increasingly urbanized in the next 5 to 20 years. This transit center and park-and ride lot will feature passenger shelters, street furniture, lighting, landscaping, and canopy trees. These elements could help to enhance the visual order of these areas, without disrupting existing mauka views. 

Some transit stops will be located in or near visually sensitive areas. Special Districts have visual resources valued by visitors and residents; therefore, design of the transit system will be handled carefully through these areas. Kapiolani Boulevard will have some median and curbside transit stops. These canopied waiting areas will vary depending on the surrounding neighborhood but In general will look like the typical stops pictured in Figure 2.2-4. The In-Town BRT stops in the Chinatown, Thomas Square/Academy of Arts, and Hawaii Capital Special Districts will be designed so that none of the elements affect views of any important landmarks. The transit stop planned near the Duke Kahanamoku Statue on Kalakaua Avenue, also will not block views of the statue. 

At the Working Group (See Section 1.0.) meetings, the participants brainstormed about the elements the BRT transit stops should include. Based on these sessions, the technical staff developed representative concepts for several of the transit stops and other visually important locations. These can be seen in Figures 5.4-1 through 5.4-10. 
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Other sensitive areas where transit stops are planned include the following, and therefore, transit stops in or near these areas may require special design treatment, which may also involve consultation with organizations that care for these resources: 
• Downtown 
	

• Kalia Road in Fort DeRussy 
• Waikiki Special District 

	
• Along Kalakaua Avenue 

• Hawaii Convention Center 
	 • Kapiolani Park (including Honolulu Zoo) 

• UH-Manoa 
	

• Makai Gateway Park 

• Ala Moana Park 

A new reversible bus ramp will be built to the H-1 Freeway off of Luapele Drive to serve the proposed Aloha Stadium Transit Center. The ramp would be constructed underneath the H-1 Freeway Viaduct in Halawa between existing piers and would partially be a tunnel. It would not create a new visual intrusion on the landscape. 

To mitigate the noise impacts of the Aloha Stadium Transit Center on the Puuwai Momi residential complex (see noise impact discussion in Section 5.6), a sound wall will be erected along the existing fence line of the apartment complex on Salt Lake Boulevard at Kamehameha Highway. The wall would be a solid structure roughly 410 feet long and 10 feet high. Figure 5.4-11 is a visual rendering of how the sound wall could look; however, the noise wall will be designed in the next project phase — final design — which would include public Input. 

Some of the In-Town BRT transit lanes will involve street widening which will require tree trimming, relocation, or removal/replacement at points along the alignment (See Section 5.7). Any potential visual impacts on landscaping will be mitigated through provision of new street plantings, appropriate tree trimming or tree replacement to accommodate the BRT lanes. Roadway widening in some areas will not have much impact, because widening is expected to be visually compatible with surrounding land uses. Public review comments on the SDEIS included concerns about the visual impact of relocating some of the monkeypod trees on Kapiolani Boulevard. Because these tree impacts will be mitigated, as described in Section 5.7, no visual Impact is expected. 

5.4.2 Mitination  

All project elements potentially causing visual impacts will be designed and landscaped to have the least possible negative visual effect. Project elements such as transit centers and transit stops will be designed to visually blend in with their surroundings. 

The physical appearance of transit stops located in Special Districts will be determined during final design. Chinatown, the Capitol District, Thomas Square, Kapiolani Boulevard, Waikiki Beach, Kapiolani Park and UH-Manoa are considered potentially sensitive areas for transit stops. Stops will be designed to blend in with their surrounding contexts, based on public input and conformance with appropriate design standards. Effective planning with area businesses, residents, and agencies will result in design features unique to each area. For example, the transit stop at Kalakaua Avenue and Uluniu Avenue, will be designed to blend in with the recent Kuhio Beach improvements by using similar materials and design treatments. This stop will be a discreetly designed stop so as not to obstruct the view of the Duke Kahanamoku Statue and the ocean from the street. 

Primary Corridor Transportation Project 	 5-46 	 Final EIS November 2002 

P.M.0 

r'`^n 

AR00048272 



AR00048273 



AR00048274 



2 C 0-  12 
CO Cll cp 
t—CD  CIO"  C CtS 

en c cp al 
e :e co 2 

= Cu 
CU 

 ..i; 
0 C ... 4-• 
(13 al 0 4-• 

I-. 
0 
4- 

C 

a cl.,i3 
w a) c 
13  CU 0) 

co -0--• 0 

.0 	 = ca  "0 
0 CU C 	 (.0 0 

(T3 
0 2 
0  .0 	 .: 

E a .Zi o cp 4 :11= .1■•, 	 al e  (13 al 	 (..1 

CO CO 	 g 2 . . 

AR00048275 



Al
a  M

oa
na

iK
ee

au
m

o k
u  

Tr
an

s i
t S

to
p  

Co
nc

ep
t
 

Fi
g u

re
  

5.
4-

4  

^ 

AR00048276 



Al
a  M

oa
na

lK
ee

au
m

o k
u  T

ra
ns

it
 St

op
  C

on
ce

p t
  

Fi
g u

re
  

.*
 I '

W
AR

Y 
CO

RR
ID

O
R  

TR
AN

SP
OR

TA
Ti

ON
  P

RO
J 

c 
o .2 

ti3 
0 
2 

< 

is
tin

.  c
on

di
t io

n
- 

[ m
a t  

En
v ir

on
m

en
ta l

 h
i  •

 ac
t  S

ta
tm

en
  

AR00048277 



ina
.  E

nv
iro

nm
e n

ta l
 im

  • a
c t
 St

a t
m

en
  

T
 CO

RR
ID

O
R  

TR
AN

SP
OR

TA
TI

O
N

 P
 
i
  

I n
iv

er
s i

ty
/ K

in
g  

( P
uc

k's
  A

lle
y )

  T
ra

ns
it  

St
op

  C
on

ce
  •  

co 

_ct 

AR00048278 



PR
IM

AR
Y 

CO
RR

ID
OR

  T
RA

NS
PO

RT
AT

IO
N P

RO
JE

CT
 

Fi
na

l E
nv

iro
nm

en
ta

l I
m

p a
ct

  S
la

tm
en

t 

AR00048279 



    

   

• 1
  M

A
R

Y C
OR

R
ID

O
R  

TR
AN

SP
O

R
TA

TI
O

N
 P

R
O

 EC
 

  

 

ob
ro

n  
ik

a
i T

ra
ns

it  
St

op
  C

o
m

p
  1  

- 

- 

- 

m
ai

 E
nv

iro
nm

en
  m

  •  
ac

t 
ta

tm
en

  

   

   

   

AR00048280 



' 
1

:Y
 C

OR
RI

DO
R T

RA
NS

PO
RT

AT
IO

N P
RO

 
ma

i E
nv

iro
nm

en
tal
 Im

.  a
ct 

!A
m

en
  

ob
ro

n  
tam

  r
an

si
t  
to

p
  o

n
ce

p
l 

AR00048281 



AR00048282 



• ;
  
t
'
 ID

O  
t  T

RA
NS

PO
RT

AT
IO

N  
PR

O
 EC

 
I  

.  
v

in
m

m
en

  m
  
S

ta
te

m
en

  

AR00048283 



■■•• 

5,5 AIR QUALITY 

This section describes the potential air quality impacts of the No-Build and TSM Alternatives and the Refined 
LPA. Sections 5.5.1 and 5.5.2 provide descriptions of both the regional (i.e., Honolulu-wide) and microscale, 
or "hotspot," air quality impacts of the alternatives, respectively. The analytical methods used to predict the 
impacts described in these sections are accepted by the U.S. Environmental Protection Agency (EPA) and 
the State of Hawaii Department of Health (HDOH). Section 5.5.3 discusses project conformity with the 
Statewide Implementation Plan. 

The results of the regional analysis indicate that the No-Build Alternative would be expected to worsen 
regional air quality by approximately 12 percent as a result of more vehicles using the roadway system and 
increasing congestion. However, this impact would be partially offset by reductions in vehicle emissions per 
vehicle over time. The Refined LPA would improve regional air quality over the No-Build Alternative by about 
21 percent 

At the microscale level, selected intersections representative of the primary transportation corridor were 
analyzed based on current and future No-Build and TSM Alternatives and the Refined LPA. Under current 
traffic and worst case meteorological conditions, carbon monoxide (CO) concentrations at most of these 
intersections are estimated to exceed the State Ambient Air Quality Standards. Under the No-Build 
Alternative, TSM Alternative, and the Refined LPA, most of the intersections are also predicted to experience 
higher CO concentrations. In comparing these future scenarios, CO concentrations would be better at some 
intersections and worse at others. On average, the TSM and Refined LPA Alternatives would not worsen air 
quality conditions compared to the No-Build Alternative, and there would be little difference between the build 
alternatives. 

Section 5.5.4, discusses how the use of low or zero emission vehicles by the In-Town BRT under the Refined 
LPA would represent an improvement in terms of microscale air quality over the use of conventional diesel 
buses under the No-Build and TSM Alternatives for many of the urban core routes. 

5.5.1 Renional (Mesoscale) Analysis 

It Is estimated that the daily total vehicle miles traveled (VMT) would increase from approximately 12.9 million 
In 2000 to approximately 17.6 million by the year 2025 under the No-Build Alternative. This represents a VMT 
increase of about 36 percent Since the roadway network capacity in the project study area with all of the 
alternatives is not expected to increase at the same growth rate as VMT, it is expected that average travel 
speeds will decrease as a result of the added VMT and traffic congestion. Therefore, daily vehicle hours of 
delay (VHD) is estimated to increase from approximately 202,400 hours in 2000 to approximately 451,700 
hours by the year 2025 under the No-Build Alternative, which is about a 123 percent increase. Average travel 
speeds are projected to drop from 25.7 mph in 2000 to 20.6 mph in 2025 with the No-Build Alternative. As 
shown in Table 5.5-1, the composite emission factors increase substantially with decreasing vehicle travel 
speed. The increase in emissions that would be expected from the decrease in travel speed would be 
partially offset by a reduction in emissions per vehicle over time. 

As was presented in Chapter 4, total VMT estimates for the Refined LPA are 4.1 percent lower than the 
estimated total VMT for the No-Build Alternative. The 2025 VHD estimate for the Refined LPA is about 17 
percent lower than the No-Build Alternative VHD. As a result, mesoscale emissions for the Refined LPA are 
expected to be substantially less than for the No-Build Alternative. Average speeds are projected to be lower 
and VHD is projected to be even higher with the TSM Alternative than with the No-Build Alternative, which 
means that mesoscale emissions would be higher than the No-Build Alternative and Refined LPA as well. 
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TABLE 5.5-1 
COMPOSITE EMISSION FACTORS FOR 

PRIMARY CORRIDOR TRANSPORTATION PROJECT 

Vehicle 
Travel 

Speed (mph) 

Composite Emission Factor (grams per vehicle mile) 
2000 2025 

Hydro- 
carbons 

Carbon 
Monoxide 

Nitrogen 
Oxides 

Hydro- 
carbons 

Carbon 
Monoxide 

Nitrogen 
Oxides 10 5.6 48.6 2.6 4.5 44.2 2.2 15 4.2 36.6 2.4 3.5 34.6 2.0 20 3.4 30.2 2.3 2.9 29.2 1.9 25 2.9 24.1 2.3 2.4 22.5 1.9 

Source: U.S. EPA MOBILE5A Emission Factor Model. 

5.5.2 MIcroscale Analysis 

Microscale, or "hot spot", air quality impact analyses of the present conditions and year 2025 conditions under the No-Build Alternative, TSM Alternative, and the Refined LPA were performed at 23 intersections. These intersections, which were selected for analysis because they generally represent all intersections that would be affected by the project, are expected to experience peak carbon monoxide (CO) concentrations. The microsc.ale impact analyses involved assessing worst-case CO concentrations near all 23 selected intersections within the project area for both 1-hour and 8-hour averaging periods. These averaging periods correspond to the averaging times included in the State and the national AAQS. 

The CO concentrations estimated for the present or existing condition shown on Table 5.5-2 represent the results of quantitative analysis, not actual air quality monitoring. Six of the locations were not analyzed under the existing condition. The highest analyzed worst-case 1-hour concentration for the existing scenario is 21.7 mg/rre during the morning peak-traffic hour near the intersection of South King Street and Punchbowl Street. One-hour values for other locations and times under the existing condition range from 3.6 mg/m 3  during the afternoon at the intersection of Hotel Street and Bishop Street to 19.6 mg/m 4  during the morning near the intersection of Nimitz Highway and Sand Island Access Road. While the estimated worst-case concentrations for all locations and periods under the 1999 scenario are in compliance with the national 1- hour AAQS of 40 mg/m3, the analyzed values exceed the more stringent State 1-hour AAQS of 10 mg/ m 3, except at the intersections of Hotel Street and Bishop Street, Kalakaua Avenue and Kaiulani Avenue, Kuhio Avenue and Kapahulu Avenue, and Kuhio Avenue and Seaside Avenue. 

Under the No-Build Alternative, worst-case 1-hour concentrations are predicted to increase at eight locations analyzed under the existing condition. Under this alternative, the highest worst-case 1-hour value (26.1 mg/m 3) is predicted to occur near the intersection of South King Street and Bishop Street during the morning. Concentrations at other locations and times range between 3.4 mg/m3  and 20.4 mg/m3. Eighteen of the 23 locations studied are predicted to potentially exceed the State AAQS. However, none are predicted to exceed the national AAQS. 

Under the TSM Alternative, worst-case 1-hour concentrations are predicted to remain relatively unchanged, when compared to the No-Build Alternative. Similar to the No-Build Alternative, the highest worst-case 1-hour concentration is predicted to occur near the intersection of South King Street and Bishop Street during the morning, at 28.9 mg/m3. This is predicted to be the highest 1-hour value amongst all of the alternatives and locations studied. Eighteen of the 23 locations studied are predicted to potentially exceed the State AAQS. However, none are predicted to exceed the national AAQS. 
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Under the Refined LPA, worst-case 1-hour concentrations at most of the locations studied are predicted to be 
about the same as those under either the No-Build or the TSM Alternatives. Although CO 1-hour 
concentrations at four of the 23 locations studied are predicted to be greater under the Refined LPA than 
under either the No-Build or TSM Alternatives, the differences at two of the intersections are small and within the 
accuracy limits of the model. The differences between the Refined LPA and the No-Build or TSM Alternatives 
reflect some additional queuing that would occur under the Refined LPA. The highest worst-case 1-hour 
concentration is predicted to occur near the intersection of Kapiolani Boulevard and Kalakaua Avenue during the 
morning, at 25.1 mg/m3. Eighteen of the 23 locations studied are predicted to potentially exceed the State 
AAQS. None of the locations are predicted to exceed the national AAQS. 

The estimated worst-case 8-hour concentrations at the 23 study locations under the four scenarios are shown 
in Table 5.5-3. Under existing conditions, modeled worst-case 8-hour concentrations range from 2.6 to 10.8 
mg/m3, with the highest value occurring at the intersection of South King Street and Punchbowl Street. As 
noted above, the existing condition concentrations represent the results of a quantitative analysis, not actual 
monitoring, and six of the locations were not analyzed. Thirteen of the locations were estimated to exceed 
the State AAQS. One of the locations (South King Street at Punchbowl) was estimated to exceed the national 
AAQS, but other locations are in compliance with the national AAQS by a small margin. 

Under the No-Build Alternative, concentrations are predicted to increase at 10 locations analyzed under the 
existing condition. The predicted worst-case concentrations range from 1.8 to 13 mg/m 3. The predicted 
concentrations at 18 of the 23 locations studied would exceed the State AAQS, and predicted concentrations 
at three locations would exceed the national AAQS. 

Under the TSM Alternative, the predicted worst-case 8-hour concentrations would remain about the same as 
the No-Build Alternative. The highest worst-case concentration would be 14.4 mg/m 3, which would occur at 
the intersection of South King Street and Bishop Street. Predicted concentrations would exceed the State 
AAQS at 18 of the 23 locations studied, and predicted concentrations at two locations would exceed the 
national MOS. 

Under the Refined LPA, the predicted worst-case 8-hour concentrations at the 23 representative locations 
would remain about the same as either the No-Build or TSM Alternatives. However, CO 8-hour concentrations 
at six locations are predicted to be higher under the Refined LPA than under either the No-Build or TSM 
Alternatives. The differences at five of the intersections are small and within the accuracy limits of the model. 
The differences between the Refined LPA and the No-Build or TSM Alternatives reflect some additional 
queuing that would result with the Refined LPA. The highest worst-case concentration would be 12.6 mg/m 31  
which would occur at the intersection of Kapiolani Boulevard and Kalakaua Avenue. Predicted concentrations 
would exceed the State AAQS at 19 of the 23 study locations, and predicted concentrations at two locations 
would exceed the national PAQS. 

Under worst-case meteorology conditions, CO concentrations are predicted to exceed both the State and 
national standards at various locations under existing conditions and all of the future alternatives. 
Concentrations under the TSM Alternative and Refined LPA would be worse than under the No-Build Alternative 
at some locations and better at others. On average, the TSM Alternative and Refined LPA would not worsen air 
quality concentrations compared to the No-Build Alternative. 
The EPA computer model MOBILE5A  was used for the microscale analyses, with the results provided in 
Tables 5.5-2 and 5.5-3. EPA has developed an updated model, MOBILE6, and a preliminary assessment of 
the analyzed intersections using this would result in lower concentrations for all three alternatives. Therefore, 
the predicted impacts of the alternatives presented above are probably conservatively high. Nevertheless, 
the differences among the alternatives would generally remain the same regardless of the model. 
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5.5.3 Conformity with Statewide implementation Plan  

The Regional and In-Town BRT are included in the Oahu regional transportation plan (TOP 2025). The Oahu 
Metropolitan Planning Organization adopted the TOP 2025 on April 6, 2001. The projects listed in the TOP 
2025 have been evaluated for regional effects. The Primary Corridor Transportation Project is also included 
in the current Statewide Transportation Improvement Program  (STIP) for Fiscal Years 2000-2002, approved 
in September 2001. As a result, this project is in conformance with the Statewide Implementation Plan (SIP). 
Oahu is a region that meets the standards for all air quality criteria. 

5.5.4 Quality of Life 

Air quality often affects the quality of urban life. In urban areas, emissions from motor vehicles, industrial 
facilities, and construction sites are the primary sources of air pollution. Motor vehicles in particular are the 
primary causes of poor air quality in many cities because they emit such pollutants as carbon monoxide, 
nitrogen oxides, and hydrocarbons. 

.64 

Conventional diesel buses emit higher levels of particulate matter (black smoke) than gasoline-powered motor 
vehicles. While the total amount of particulate matter generated by buses is a small percentage of the total 
generated on a regional scale, it does contribute to the nuisance of smoke and soot along the curbside. 
Despite recent reductions in particulate levels from diesel buses, and the fact that emissions are exhausted at 
roof level rather than at street level, these particulate emissions -can still be very annoying to people. in 
addition, the California Air Resources Board has identified diesel soot as a potential carcinogen. Diesel 
exhaust most easily enters the body by breathing, but may also cling to skin or hair and thereafter may be 
ingested as a consequence of hand-to-mouth activity. Therefore, since pedestrians utilizing the same 
streetscape as the transit system would be exposed to particulate matter emitted by passing buses, there is 
some level of health risk from the pedestrian perspective. 

Technologies proposed for the Refined LPA include electric vehicles powered by a wayside traction power 
delivery system (embedded plate technology) or hybrid electric vehicles where the energy for the traction 
power is carried on-board the vehicle. The EPT vehicles would emit zero emissions. The hybrid electric 
vehicles would be low-emission vehicles because their diesel engines would always be operating at efficient 
levels. (The black smoke coming from the exhaust of a diesel bus typically occurs when the bus is 
accelerating and under slow-speed high-load conditions - non-optimal operating conditions). The No-Build 
and TSM Alternatives would use conventional diesel-powered buses, at least for the immediate future. 

Since the Refined LPA would utilize either zero or low-emission vehicles, it would substantially reduce the 
level of particulate emissions (black smoke and soot) at certain intersections and street level locations in 
comparison to the No-Build and TSM Alternatives, which would continue to utilize conventional diesel buses. 
Unfortunately, there is no acceptable method or model to estimate the microscale impacts of particulate 
matter. There are accepted methods to estimate particulate matter on a regional scale. However, it is likely 
that the regional difference between the Refined LPA, and the No-Build and TSM Alternatives would be very 
small or non-existent because the reduction in particulate matter due to the replacement of some of the transit 
diesel buses with zero or low-emission vehicles would represent a very small percentage of the total 
particulate emissions In the region. However, the replacement of diesel buses with zero or low-emission 
vehicles would certainly reduce smoke and soot at the street level along the transit alignment, which would 
improve the pedestrian experience. Therefore, the Refined LPA would contribute more to improving the 
quality of urban life than the No-Build and TSM Alternatives. 

5.6 NOISE AND VIBRATION 

This section covers the noise and vibration impacts of the proposed alternatives including measures to 
mitigate noise impacts. Section 5.6.1 provides the methodology of the noise impact evaluation performed in 
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conformance with the requirements of ETA and FHWA Sections 5.6.2 and 5.6.3 disclose the noise and vibration impacts of the alternatives and proposed mitigation measures. Section 5.6.4 provides a discussion of noise levels in relation to the quality of urban life, with particular reference to the difference between conventional diesel buses and electric or hybrid buses with diesel/electric propulsion. 

in general, the future noise levels along the alignment of the In-Town BRT would be lower than under the TSM or No-Build Alternatives because many of the future transit operations will use electric or hybrid electric vehicles, which produce substantially less noise than standard diesel buses. The amount of vibration produced by these vehicles is lower but not much different than standard diesel buses. 

5.6.1 Methodology for Impact Evaluation  

This section describes the methodology used for impact evaluation, in accordance with Federal and State requirements. 

Transit Noise 

The proposedBRT vehicles will be a single-articulated, low-floor electrically powered or hybrid electric buses. No overhead catenary or steel rail would be required. Electric powered vehicles would be supplied power from a wayside system referred to as an embedded plate system. Hybrid electric buses would be electrically propelled vehicles in which the electricity is produced by an on-board generator (alternator) powered by a diesel engine; electric propulsion would be provided by on-board batteries. 

Noise levels from transit vehicle operations are typically a function of the speed, number of vehicles in the daytime and nighttime hours, and the distance from the transit lane to sensitive receptors. Because noise measurement data for the hybrid bus was not available at the time of this analysis, an estimated emission level was developed for the hybrid vehicle based on the PTA city bus reference sound levels. This estimate was used to model the potential noise impact of operating the hybrid vehicle in the Refined BRT Alternative. The ETA city bus reference level was reduced by 3 dBA to account for the constant speed operation of the diesel engine, which would be used to charge the alternator/batteries and not to power the vehicle directly. During acceleration and deceleration operations, diesel engine vehicles generate 5 dBA to 6 dBA higher noise levels than during passby operations when the engine is not operating under a sustained load. The other vehicle proposed is a wayside powered electric bus that would be similar to a rubber-tired Automated Guideway Transit (AGT) vehicle. The FTA noise reference level of an AGT was used to represent the operating noise levels of this type of vehicle. 

The transit noise analysis for this project was performed in six steps: 
• Inspect project area and categorize existing land use; 
• Measure the existing area noise levels; 
• Calculate the project-related noise levels; 
• Combine the project related noise levels with the existing noise levels; 
• Compare the change in noise levels to the PTA criteria; and 
• Identify impacts and investigate mitigation measures. 

The In-Town BRT transit noise levels were compared to the impact thresholds of the PTA criteria. The PTA criteria for residential land use and other uses with nighttime sleep activities are presented in Figure 5.6-1, which identifies the ranges of no impact, moderate impact, and severe impact for varying levels of existing and project-created noise. The criteria are based on either a 24-hour Ldn noise level for residences and buildings where people normally sleep, or a one-hour Leq noise level for land uses and buildings with primarily daytime activities. FTA requires that mitigation be evaluated for all areas where moderate impacts are projected, although consideration of factors such as cost-effectiveness can be incorporated into the 
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Orate 
_Impact_ 

Nolmiract 

decision about whether to specify mitigation for a particular area. FTA considers a severe impact to be a 
"significant adverse effecr under NEPA. Noise mitigation will normally be specified for severe impact areas, 
unless there is no practical method of achieving a reduction in noise level. 

FIGURE 5.6-1 
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2) 	Transit Vibration 

As a rubber tired vehicle, ground vibration levels from the electric or hybrid electric buses would be minimal, 
and would not exceed the FTA criteria of 72 VdB for residential buildings and other structures where people 
normally sleep (Category 2) (see Table 5.6-1). There is no known land use along the alignment that has 
vibration-sensitive equipment and would be subject to lower vibration impact criteria. 

5.6.2 Noise Impacts 

The following discussion analyzes the noise impacts that would arise from the transit elements of the 
proposed project for both the hybrid electric bus and the wayside-powered electric bus. Only those 
monitoring sites that lie on the proposed alignment are included in the discussion below. 
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TABLE 5.6-1 
FTA GROUND-BORNE VIBRATION IMPACT CRITERIA 

Land Use Category Ground-borne Vibration 
(VdB re I micro 

Impact levels 
inch/sec) 
Infrequent Events' 	. 

65VdE3J  

Frequent Events r  Category 1: Buildings where low ambient 
vibration is essential for interior operations. 

65Vdle 

Category 2: Residences and buildings where 
people normally sleep. 

72 VdB 80 VdB 
Category 3: Institutional land uses with primarily daytime use. 75 VdB 83 VdB 

Source: :Transit Noise and Vibration impact Assessment,  FTA, April, 1995. Notes: "Frequent Events* is defined as more than 70 vibration events per day. 2" Infrequent Events" is defined as fewer than 70 vibration events per day. 3 ThIs criterion is based on levels that are acceptable for most moderately sensitive equipment such as optical microscopes. 

Table 5.6-2 summarizes existing and projected transit noise levels for both the electric and hybrid electric vehicles at 31 noise monitoring locations along the In-Town BRT alignment (see Figures 3.6-3A and 3.6-3B). Noise impacts discussed below are defined by the FTA as either no impact, moderate, or severe. 
1) No-Build Alternative 

The only source of future noise levels would be traffic movements on the local arterials in the project area. Changes in 2025 automobile traffic are expected to result in no change to a one dBA increase in the existing 24-hour (Ldn) and peak hour (Leg) noise levels at each of the 31 noise measurement sites. 

Under the No-Build Alternative, future local bus volumes would be different from existing local bus volumes. Increases in local bus volumes under the No-Build Alternative would raise existing noise levels by 1 to 2 dBA at noise measurement locations 3,4, 5,6, 7, 8, 9, 10, 11, 12, 17, 18, D, E, F, G, I, J, K and M. - Decreases In local bus volumes under the No-Build Alternative would lower existing noise levels by 1 to 3 dBA at noise measurement locations 1, 13, 16, A, B, and L. These changes in noise level would be barely perceptible to most people. At the remaining noise measurement locations — sites 2, 14, 15, C, and H — there would be no change in noise levels associated with changes in local bus volumes. 

2) TSM Alternative 

The proposed improvements under this alternative would only affect the peak hours of traffic activities. The overall change in traffic noise level would be similar to the future No-Build noise levels. Therefore, no impact is expected under the TSM Alternative. 

3) Refined LFA Alternative 

Severe noise impacts are not projected for any sites along the Refined LIM alignment. There would be a moderate noise impact at one location, Bishop Garden Apartments (Site 1), with the hybrid electric vehicle. No impacts are projected with the EPT vehicles. 
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TABLE 6.6-2 
REFINED LPA 

ESTIMATED FUTURE NOISE LEVELS AT REPRESENTATIVE SENSITIVE LAND USES 

REFINED LPA 

Site 
No. Location 

FTA Land 
Use 

Category 
(1,2,3) 

Existing 
Noise 
Levell  
(dBA) 

No-Build 
Noise 
Level 
(dBA) 

TSM 
Noise 
Level2  
(dBA) 

Project 
Generated 

Noise 
(dBA) 

Combined 
Noise 

Level - 
Existing + 

Project 
Generated 

(dBA) 

FTA Level 
of Noise 
Impact5  

1 Bishop Garden Apartments at 
1470 Dillingham Boulevard 

2 66 66 67 656/594  613J/67(  Moderate/ 
No Impact 

2 2386 Kapiolani Boulevard 2 74 74 75 52146 74/74 No impact 
3 845 University Avenue 2 69 70 70 52/46 69/69 No impact 
4 Apartment Building, 1720 Ala 

Moana Boulevard 
2 77 78 78 56/50 77177 No impact 

5 Saratoga Road at Post Office 2 66 67 67 57/51 67/66 No Impact 
6 Apartments on Kuhio Avenue 

between Launiu & Kaiolu Streets 
2 76 78 77 59/53 76176 No impact 

7 Outrigger Waikiki Islander Hotel 2 70 ` 	71 71 55/49 70/70 No impact 
8 Waikiki Banyan Hotel 2 72 74 73 62/56 72/72 No impact 
9 Queen Kapiolani Hotel on 

Kapahulu Avenue at Cartwright 
Road 

2 70 72 71 55/49 70/70 No impact 

10 Apartment Building, 1350 Ala 
Moana Boulevard 

2 73 74 74 60/54 73/73 No impact 

11 Executive Center at Hotel and 
Bishop Streets 

2 77 78 - 78 57/51 77/77 No impact 

12 Residences on King Street 2 66 68 67 56/50 66/66 No impact 
13 1122 Elm Street Apartment on 

Pensacola Street 
2 74 71 75 53147 74/74 No Impact 

14 Harbor Square Condominiums - 
Ala Moana Boulevard side 

2 76 76 77 59/53 76/76 No impact 

15 Harbor Square Condominiums - 
Alakea Street side 

2 73 73 74 55/49 73/73 No impact 

16 Nakama Residence (near Blood 
Bank) 

2 77 76 78 63/57 77/77 No impact 

17 Chinatown Gateway Apartments 2 73 74 74 57/51 73/73 No impact 
18 Straub Hospital 2 75 77 76 56150 75/75 No impact 
A Kalihi Kai Elementary School 3 69 68 70 58/52 69/69 No Impact 
B Honolulu Community College 3 72 71 73 60/54 72/72 No impact 
C Aala Park on King Street 3 68 68 69 61/55 69/68 No Impact 
D -Chinatown Gateway Park at 

Hotel and Bethel Streets 
3 73 74 74 65/59 74/73 No impact 

E YWCA on Richards Street 3 68 69 69 58152 68/68 No impact 
F lolani Palace, on Richards Street 3 68 69 69 56/50 68/68 No impact 
G lolani Palace, on King Street 3 75 77 76 53/47 75/75 No impact 
H Ala Wai Community Park 3 67 67 68 54/48 67/67 No impact 
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TABLE 5.6-2 (CONT.) 
REFINED LPA 

ESTIMATED FUTURE NOISE LEVELS AT REPRESENTATIVE SENSITIVE LAND USES 

REFINED LPA 

Site 
No. 

- 

Location 

FTA Land 
Use 

Category 
(1,2,3) 

Existing 
Noise 
Lovel l  
(dBA) 

No-Build 
Noise 
Level 
(dBA) 

TSM 
Noise 
Level2  
(dBA) 

Project 
Generated 

Noise 
(dBA) 

Combined 
Noise 

Level — 
Existing 4. 

Project 
Generated 

(dBA) 

FTA 
Level of 

Noise 
Impact's  

I Buddhist Study Center (University 
of H) on University Avenue 

3 70 71 71 56/50 70/70 No impact 

J Fort DeRussy, on mauka side of 
Kalia Road 

3 66 67 67 58/52 67/66 No impact 

K Thomas Square on King Street 3 62 64 63 54/48 63/62 No impact 
L McKinley High School classroom 

building on Pensacola Street 
3 61 58 62 56/50 62161 No impact 

M McKinley High School building on 
South King Street 

3 62 
1 

64 63 49/43 62/62 No impact 

Source: Parsons Brinckerhoff puede & Douglas, Inc, January 2002. 
Notes: I FTA Category 2 existing noise levels are 24-hour Ldn levels. Category 3 odsting noise levels are short-term 

one-hour Leg levels. 
2  Based upon future traffic projections, noise levels under the TSM Alternative are expected to be roughly 1 dBA 
higher than existing noise levels. 

3  Noise levels for a hybrid diesel/electric bus. 
4  Noise levels for a wayside-powered EPT bus. 
5  The level of impact is defined by the FTA as the comparison between existing and project-generated noise. 

Aloha Stadium Transit Center 

The transit center operations and their potential noise impact on the nearby Puuwai Momi and Halawa Valley 
residential communities have been assessed. The noise sources associated with the transit center are: (1) 
on-site BRT vehicles idling within the Transit Center; and (2) the off-site movement of BRT vehicles and autos 
traveling to the Transit Center. Table 5.6-3 summarizes existing and projected transit center noise levels for 
both the diesel and hybrid electric vehicles at ten noise monitoring locations (see Figure 3.6-3B). There 
would be no severe noise impacts associated with the Aloha Stadium Transit Center. Moderate noise 
impacts would occur at the Puuwai Momi Apartments, Buildings 1, 3, 4 and 5, and at least one single-family 
residence on Luaole Place (Sites AS-1, AS-2, AS-3, and AS-10) using the diesel and hybrid electric 
technologies. The extent of potential noise impacts to other residences near the Luapele Ramp will be 
studied in the final design phase. 

Park-and-Rides 

The following four park-and-ride locations along the Refined LPA alignment have also been analyzed to 
assess any possible noise impacts to the surrounding community. 
• North-South Road Park-and-Ride: The 590-space North-South Road park-and-ride is surrounded by 

agricultural land. There are no noise-sensitive receptors located in the vicinity of this site. Therefore, no 
noise impacts are projected here. 

• Kapolei Transit Center/Park-and-Ride: The 470-space Kapolei Transit Center/Park-and-Ride is 
surrounded by currently undeveloped land. There are currently no noise-sensitive receptors located in 
the vicinity of this site. Therefore, no noise impacts are projected here. 
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TABLE 5.6-3 
ALOHA STADIUM TRANSIT CENTER 

ESTIMATED FUTURE NOISE LEVELS AT REPRESENTATIVE SENSITIVE RECEPTORS 

TRANSIT CENTERS & REFINED LPA 

Site 
No. Location 

FTA 
Land 
Use 

Catego 
ry 

_ (1,2,3) 

Existing 
Noise 
Level - 

Ldn 
(dBA) 

No-Build 
Noise 
Level l  
(dBA) 

TSM 
Noise 
Level' 
(dBA) 

Project 
Generated 

Noise  Level 
(dBA) 

Combined 
Noise Level 
_ Existing + 

Project 
Generated 

- 	(dBA) 

FTA Level of 
Noise 

Impact4  

AS- 
1 

Puuwai Momi Apartments —
Building 1 2 67 68 68 662/653  692/693  Moderate/ 

Moderate 
AS- 
2 

Puuwai Momi Apartments — 
Building 3 2 67 68 68 66/65 69/69 Moderate/ 

Moderate 
AS- 

3 
Puuwai Momi Apartments — 
Buildings 4 and 5 2 62 63 63 61/61 65/64 Moderate/ 

Moderate 
AS- 
4 

Single-family residence on 
Ohenana Loop, Halawa Valley 
Estates 

2 55 56 56 55/55 58158 No Impact/No 
Impact 

AS- 
5 

Single-family residence on 
Ohenana Loop, Halawa Valley 
Estates 

2 60 61 61 57/56 62161 No Impact/No 
Impact 

AS- 
6 

Single-family residence on 
Ohenana Loop, Halawa Valley 
Estates 

2 60 61 61 56/55 62/61 No Impact/No 
Impact 

AS- 
7 

Single-family residence on 
Ohenana Loop, Halawa Valley 
Estates 

2 69 70 70 59/56 69169 No Impact/No 
Impact 

AS- 
8 

Single-family residence on 
Ohenana Loop, Halawa Valley 
Estates 

2 69 70 70 59/56 69/69 No Impact/No
Impact 

AS- 
9 

Single-family residence on 
Ohialomi Place, Halawa Valley 
Estates 

2 72 73 73 61/58 72172 No Impact/No 
impact 

AS- 
10 

Single-family residence on 
Luaole Place 2 69 70 70 67/64 71/70 Moderate/ 

Moderate 

Source: Parsons Brinckerhoff Quade & Douglas, Inc, July 2002. 
Notes: 	Based upon future traffic projections, noise level under the No-Build and TSM Alternatives are expected to be 

roughly 1 dBA higher than existing noise levels. 
2  Noise levels for a diesel bus. 
3  Noise levels for a hybrid diesel/electric bus. 
4  The level of impact Is defined by the FTA as the comparison between existing and project-generated noise. 

Vehicular Traffic 

In-Town 

Future In-Town traffic volumes under the Refined LPA are projected to decrease at all but one of the noise 
measurement locations. Future noise levels, therefore, would be 1 to 3 dBA lower than existing noise levels 
at sites 1, 5, 7,8, 12, 13, 16, A, B, C, G, 1 and M. Due to a slight increase in future traffic volumes at site 9, 
noise levels would increase 1 dBA at this location. These changes in noise level would be barely perceptible 
to most people. At the remaining noise measurement locations sites 2, 3, 4, 6, 9, 10, 11, 14, 15, 17, 18, D, 
E, F, H, J, K, and L —there would be no change in noise levels associated with changes in future traffic 
volumes. 
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Recional  

Under the No-Build and TSM Alternatives and the Refined LPA, traffic on the H-1 Freeway is expected to 
Increase roughly 50% by the year 2025. This will increase noise levels along the H-1 Corridor by 1 to 2 dBA, 
which is barely perceptible to most people. 

5.6.3 Mitigation 

This section addresses mitigation measures for transit-related noise impacts. 

For this analysis, sound walls were evaluated as mitigation for the in-Town BRT and Aloha Stadium Transit 
Center noise impacts. Sound walls are considered the most effective noise control measure for at-grade 
transit systems. To be effective, the walls must block the direct view of the noise source and must be solid 
with minimal openings. The use of sound walls along at-grade segments where transit is in the median of a 
street would not be feasible since it would affect normal traffic and pedestrian movements, and would restrict 
emergency vehicle access. The use of noise mitigation for the moderately affected Bishop Garden 
Apartments in Kalihi (Site 1) is not deemed to be feasible and will not be included as part of this project, 
because a wall at this location would impair driver visibility and interfere with pedestrian and traffic 
movements. Interior sound insulation of the affected apartment units could be a reasonable alternative to a 
noise barrier, including air-conditioning installation and replacement of windows and doors facing the BRT 
alignment. 

Property line noise barriers would be effective in mitigating the noise impacts from the Aloha Stadium Transit 
Center to the Puuwai Mani Apartments. The noise barrier would be located at the rear of Buildings 1, 3, 4, 
and 5 and could incorporate doors to allow continued access from Salt Lake Boulevard to the rear of these 
buildings. (See discussion and visual renderings in Section 5.4.) 

In accordance with FTA guidelines, a 10-foot high property line noise barrier wall is a feasible and reasonable 
mitigation measure that would provide 5 dBA or more noise reduction to the outdoor area and ground floor 
units of the Puuwai Mom! Apartments. The wall would not provide noise abatement for the second or third 
floor apartment balconies. To provide noise abatement to these upper floors, the noise barrier height would have to be raised to 24 feet. 

Noise barriers would not be feasible in mitigating noise impacts at any of the single-family residences in the 
vicinity of the Luapele Ramp (represented by Site AS-10), because the barrier would likely interfere with traffic 
and pedestrian movements. The final design phase will include studies to determine more specific noise 
impacts. Interior sound insulation and installation of air-conditioning in affected homes could be a reasonable alternative to a noise barrier for this area also. 

5.6.4 Noise and Quality of Urban Life 

The level of noise, defined as unwanted sound, greatly affects quality of life. This includes people using the 
transit system and those walking to work, shopping, eating, at play, and so forth along the alignment 

The average pedestrian is exposed to two different types of noise generated from vehicles: noise generated 
when the vehicle passes by at a constant speed and noise generated upon vehicle acceleration from a 
standing position. 

The passby noise of a diesel bus operating at 30 mph at a distance of 50 feet is 81 dBA, in comparison to a rubber tired electric vehicle which has a passby level of 75 dBA. This is a difference of 6 dBA, which is a 
noticeable change in noise level that humans can hear. The hybrid diesel/electric vehicles would have a 
passby noise level midway between the diesel and electric powered vehicles. 
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There are also differences between acceleration noises for conventional diesel buses in the No-Build and 
TSM Alternatives and the electric or hybrid electric buses in the Refined LPA. Accelerating diesel buses are 
typically 3 to 6 dBA noisier than non-accelerating buses, which subjectively ranges from perceptible to clearly 
noticeable. For comparison, the hybrid electric buses would have acceleration noise levels that are 
comparable to the passby noise levels of diesel buses. Since the diesel engine in a hybrid electric bus 
operates at a constant, optimum rpm, its noise level would be substantially less than noise levels generated 
by a diesel engine when accelerating from a standing position. The all-electric vehicle would be 3 dBA to 6 
dBA quieter than the hybrid electric bus during acceleration. 

Thus, at the street level, a person's environment along the transit spine would be less noisy with the Refined 
LPA than with the TSM and No-Build Alternatives. This difference is due to the use of the quieter electric or 
hybrid electric vehicles in the Refined LPA, versus the diesel buses operating in the TSM and No-Build 
Alternatives. 

5.7 ECOSYSTEMS 

5.7.1 Ecosystem Impacts 

Natural habitat is very limited along the roadways and at the sites that would be affected by any of the 
alternatives. The sites do not represent unique or special habitat within the project area. The TSM 
Alternative and the Refined LPA would have no effect on the characteristics or size of populations of the 
resident wildlife or plant species in the area. The Refined LPA would include new landscaping in areas 
affected by construction. 

A) Impacts on Protected Species 

No State or federally listed, proposed, or candidate threatened or endangered plant or animal species 
described in Chapter 3, except for the white tern, is likely to be affected within areas proposed for 
construction. The State of Hawaii lists the Oahu population of the white tern (Gygis alba) as endangered. 
White tems are also federally protected species under the Migratory Bird Treaty Act 

DTS has conducted interagency coordination with the State Department of Land and Natural Resources 
Division of Forestry and Wildlife (DLNR-00FAW) and the U.S. Fish and Wildlife Service (USRNS). Sites 
currently used by white tems on Oahu include Kapiolani Park, Thomas Square, Fort DeRussy, lolani Palace, 
and parts of downtown and the Capital District These areas are on the Refined LPA alignment, but white 
terns are well-adapted to urban environments, and no Interaction with adults of this species is anticipated. 
The primary concern regarding white tems is to avoid disturbing their eggs, which are laid on bare tree 
branches. Most white terns typically nest from February to September when they are in Hawaii, but some 
pairs are resident year-round and nest multiple times a year. 

The kooloaula (Abutilon menzlesh), an endangered plant, is found along the proposed alignment of North-
South Road, but much further makai of the proposed Regional BRT park-and-ride site, which is mauka of 
Farrington Highway. Moreover, the proposed park-and-ride site is on actively cultivated farmland, making it 
unlikely that this endangered plant would be found on this site. Therefore, no impact is expected on the 
population of kooloaula in this area. 

B) Tree Impacts 

Preliminary engineering performed subsequent to publication of the MIS/DEIS indicated that there could have 
been a number of impacts on urban street trees. Because of concerns about the magnitude of tree impacts 
Initially identified, DTS undertook concerted efforts to redesign portions of the In-Town BRT in ways that 
would minimize impacts to trees. Redesign efforts in various locations included shifting or eliminating bus 
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stops, reducing the number or size of traffic and BRT lanes, converting some exclusive BRT lanes to semi-
exclusive or mixed-traffic lanes, and designing bus stops around existing trees, among others. While there 
will still be tree impacts, the number of trees affected will be substantially less as a result of these redesign 
measures. No tree impacts are expected in the Regional BRT section. 

Some trees and shrubs would be relocated or removed to allow the transit stops to be built or the roadway to 
be modified for the Refined LPA by the project's qualified, certified arborist. A tree survey and impact 
analysis identified 154 tree impacts, of which 34 were determined to be "notable" trees (Table 5.7-1). A 
"notable" tree is defined as a tree deemed to be important to the urban landscape character. This category 
includes individual trees or tree types, as well as groups of trees that together comprise a recognized and 
important element of the visual landscape. This number does not include those trees that will need 
pruning.Of particular concern were the monkeypods on Kapiolani Boulevard, which are part of the historic 
landscape of Kapiolani Boulevard, as identified by the State Department of Land and Natural Resources, 
Historic Preservation Division (SHPD, M1S/DEIS comment letter, Nov. 22, 2000). DTS also worked closely 
with The Outdoor Circle and the City's Department of Parks and Recreation to minimize and mitigate tree 
impacts. Three field visits were conducted with these stakeholders in November 2001 and January and 
February 2002 to review potential impacts and discuss mitigation measures. These mitigation measures are 
incorporated into this FEIS. A tree preservation program will be developed by a qualified certified arborist 

The project will make every effort to save all notable and healthy trees. It should be noted that even trees 
initially assessed to be "not transplantable" because of size or age were ultimately considered for relocation, if 
it is physically possible to transplant the tree. Original field assessments of the transplantability of trees had 
assumed that relocation is not a possibility if a tree was too large, over mature, or unhealthy. 

The Refined LPA may also require tree trimming where the transit stops are located or the road needs to be 
widened to accommodate the transit vehicles. For example, several trees on the Ewa side of Pensacola 
Street and the mauka side of Kuhio Avenue will be trimmed to allow EMT vehicles to pass in the curbside 
lane, since these trees abut the curb and have very low branches or leaning trunks. The few trees in these 
areas for which the qualified certified arborist deemed that pruning was not a viable option are included .  in 
Table 5.7-1 as "remove/replace.' 

C) 	Other Ecosystem Impacts 

The amount of undeveloped land required for both the TSM Alternative and the Refined LPA is minimal. Bus 
ramps, park-and-ride facilities, and transit centers will be built adjacent to current roadways for both 
alternatives. These sites are all near current transportation facilities, and no agricultural operations would be 
displaced by any of the proposed alternatives. Only the North-South Road Park-and-Ride will affect roughly 
four acres of agricultural land. This park-and-ride is proposed under all three alternatives, and the partial 
displacement of the farming business on this site is described in Section 5.2. 

However, comments received and concerns about project costs led to a re-evaluation of this park-and-ride 
site. Instead, the North-South Road site was selected because it could be constructed adjacent to the 
proposed North-South Road, eliminating the need for a costly access road and special freeway ramps. This 
proposed site will allow utilization of the North-South Road ramps onto and off of H-1, rather than constructing 
a special access ramp as would have been required at the Kunia Road site. Moreover, although the North-
South Road site will still affect agricultural land, the acreage impact will be less than it would have been at 
Kunia Road. 

Under the Federal Farmland Protection Policy Act (FPPA), federal agencies must formally assess their 
projects' impact on agriculture. The U.S. Department of Agriculture (USDA), Natural Resources 
Conservation Service (NRCS) has determined that the land located at the proposed North-South Road Park-
and-Ride site consists of prime, unique farmland of statewide or local importance. In accordance with 7 CFR 
658.4(a), Form AD-1006, "Farmland Conversion Impact Rating* was submitted to NRCS and a Farmland 
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TABLE 5.7-1 
NOTABLE TREE IMPACTS 

BRT SEGMENT TREE TYPE RELOCATE 
On-Site _ 

RELOCATE 
Off-Site 

REMOVE! 
REPLACE 

_ 
' TOTAL 

Kalihi 
Kamanl Trees (Callophylum inophylium) 
an Dillingham Blvd. (all wipoor canopies) 8 	_ 0 2 10 Not Notable 11 12 3 26 Sub-Total 	 , 19 12 5 36 

Kakaako Mauka 
Monkeypods (Samanea semen) on Ala 
Moana Blvd. 5 0 0 5 Not Notable 3 7 0 10 Sub-Total 8 7 , 0 15 Kakaako Makal Not Notable 13 0  0 13 Sub-Total 13 0 0 13 

UH-Midtown 
Monkeypods (Samanea saman) on 
Kapiolani Blvd. 10 0 0 _ 10 Not Notable 16 8 6 28 

Sub-Total 26 6 6 38 

Waikiki 

Cluster of Date Palms (Phoenix 
dactylatra) and Royal Palms (Roystonea 
regla) on Saratoga Road (healthy palms 
only) 7 0 0 7 Banyans (Ficus spp.) on Kalia Road 2 0 0 2 Not Notable 25 0 18 43 Sub-Total 34 _ 0 18 52 

TOTALS 
Notable Trees 32 0 2 34 
Not Notable Trees 68 25 27 120 _ 
All Trees 100 25 29 154 

Source: The Tree People, SSFM, and Parsons Brinckerhoff, July 2002. 

Conversion Impact Rating score was determined. If a project receives a score equal to or greater than 160 points, alternatives that avoid farmland impacts must be evaluated. 

The Combined Land Evaluation and Site Assessment Score for the North-South Road Park-and-Ride site is 194, which exceeds the 160 point threshold. Therefore, alternatives that do not affect farmlands were also evaluated. 

In addition to the H-1/Kunia site which would have affected another farm, non-farm alternative sites considered included the mauka side of the H-1 Freeway near Kunia Road, the Koko Head side of the H-1/Kunia Interchange, and the existing Royal Kunla Park-and-Ride. The topography of the mauka side of the freeway made it impractical for a park-and-ride site. The lands to the Koko Head side of the interchange are highly developed and no parcels large enough to accommodate the land requirement of a park-and-ride were identified. The existing Royal Kunia Park-and-Ride was also considered, but was deemed to be too small to operate a park-and-ride of the scale required for the Refined LPA Alternative. Also, providing direct ramps to-and-from the H-1 express lanes would be very difficult from the existing Royal Kunia Park-and-Ride. 

Primary Corridor Transportation Project 	 5-73 	 Final EIS November 2002 

AR00048299 



5.7.2 Aquatic Ecosystems 

No adverse impacts on aquatic ecosystems would result from the proposed action. If more people were to 
ride transit and reduce VMT, as forecasted for the Refined LPA, less pollutants from roadway runoff would 
enter freshwater and marine ecosystems. Therefore, no mitigation is necessary for aquatic ecosystems. 

5.7.3 Protected Species Mitigation 

A survey of the project area will be conducted for white terns and their nests prior to final design. Sensitive 
trees and areas will also be monitored immediately prior to and/or during construction activities that involve 
tree relocation, removal, and/or trimming. All monitoring will be coordinated with the USFWS. DTS will also 
coordinate tree trimming with the Department of Parks and Recreation, which has standard procedures to 
avoid impacts to white terns and their eggs. 

5.7.4 Mitigation Measures for Tree Impacts 

•••••• 

•••••1 

Mitigation for landscaping impacts will consist of revegetation and landscape redesign along the alignment 
where possible. Although detailed planting plans will not be prepared until later stages of final design, 
desirable locations for special landscaping treatment include areas where (1) existing landscaping has been 
lost; (2) substantial opportunities exist for enhancement of existing streetscapes; (3) joint use is possible; (4) 
stops, transit centers, park-and-ride lots are proposed; (5) mitigation of specific impacts can be accomplished, 
such as adjacent to parks or historic sites; and (6) specific relevant goals have been established, such as 
within special districts. 

Despite efforts made to minimize impacts on street trees, some trees will have to be relocated or 
removed/replaced to allow for necessary road widening, as shown in Table 5.7-1. A tree preservation 
program will be developed In conjunction with a "qualified arborisr to mitigate these unavoidable impacts. 
The City defines a "qualified certified arborisr as an arborist approved by the Department of Parks and 
Recreation (DPR), having at least three years of work experience. The tree preservation program will be in 
accordance with standard procedures used by the DPR in similar City contracts for tree maintenance. 
Community input will also play a role in identifying key components of the program. The working group 
concept will be carried out through the final design phase to ensure community input. A Street Tree Review 
will also be conducted by the Department of Planning and Permitting (DPP) as part of the construction plan 
review by the City. The DPP's Street Tree Review applies only to those trees not located within a Special 
Design District; affected trees inside designated Special Design Districts will be addressed in the Special 
Design District Permit. 

On-site relocation is the preferred mitigation option wherever possible, especially for notable trees. Those 
trees to be relocated on-site will be kept on the same street, but moved back farther from the curb to 
accommodate road widening. On-site relocation may require some pruning to prepare the tree for 
transplanting, but the canopy of even mature trees will be kept largely intact. Root balls of appropriate sizes 
will be contained to move each tree. Whether or not a tree can be relocated on-site was determined by 
assessing if there is enough space within or adjacent to the existing right of way. In the case of on-site 
relocation, land acquisition by the City may be necessary. 

Trees to be relocated off-site are those trees in areas where on-site relocation does not appear to be a viable 
option, due to proximity to buildings or other barriers for street widening and tree planting. If a tree must be 
relocated off-site, the project team under direction from DTS and input from the appropriate working groups 
will identify suitable sites for relocating each individual tree. Sites to be considered include parks, schools, 
and other public areas, although private property owners may also have the opportunity to replant these 
displaced trees. 
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In some cases, relocating a tree is not advisable because the tree is too old, decayed, damaged, or otherwise 
inappropriate for successful transplantation. Such trees will be removed and replaced. The replacement tree 
will be replanted on the same section of the alignment when possible. If replacing the tree is not possible on 
that section of the alignment, the newer tree will be planted in one of the off-site relocation areas. A qualified 
certified arborist will work with a landscape architect on a case-by-case basis to determine the best available 
field stock material appropriate to replace each affected tree. The tree preservation program will contain 
mitigation measures determined in consultation with The Outdoor Circle. For example, for every Kamani tree 
removed from the makai side of Dillingham Boulevard, two 10 to 12-inch Kamani trees will be planted on the 
mauka side to infill existing gaps. Also, of the six Kamani trees on the makai side of Dillingham Boulevard 
Koko Head of Alakawa Street that would be impacted, three trees are proposed for replanting in the property 
at the makai Koko Head corner of Dillingham Boulevard and Alakawa Street. 

Other trees that are removed will be replaced at a one for one ratio with trees of a similar caliper, if feasible, 
or trees will otherwise be replaced so as to maintain the appearance of the landscape as much as possible. 
Trees that are relocated on-site or off-site will be monitored for a year. If relocated trees do not survive the 
transplanting process, they will also be replaced at a one for one ratio with trees of a similar caliper, if 
feasible. Because tree impacts will be mitigated by relocation andtor replacement, there will be no net loss of 
trees resulting from this project. Therefore, there will be no cumulative impact on trees. 

The monkeypod trees on Kapiolani Boulevard will be relocated on-site. This approach means that the trees 
will remain in the same general vicinity from which it came, such that the tree will remain visibly on Kapiolani 
Boulevard, but placed farther from the curb. The trees will be pruned minimally during the transplanting 
process, but their canopies will be kept largely intact. Therefore, because these tree impacts will be mitigated 
in this manner, the visual character of Kapiolani Boulevard will not be affected. 

Generally, monkeypod tries pruned for replanting will take about one year to grow back their canopies, with 
full recovery In three to five years' time. The Kaman, trees on Dillingham Boulevard will take a little longer to 
recover fully, about four to eight years. 

The tree preservation program will also address methods to minimize tree trimming impacts. A qualified 
arborist will determine the appropriate amount of trimming with the least impact on each tree. The plan will 
also serve as a tree protection plan to be used during construction. Section 5.12 also addresses the tree 
protection plan to be implemented during construction and the Street Tree Review by DPP. 

5.7.5 Mitigation Measures for Agricultural Impacts 

The North-South Road Park-and-Ride will cause an unavoidable impact to agricultural land and an operating 
agricultural business. Mitigation measures to compensate for loss of land and revenue to the business on site 
are described in Section 5.2. The loss of agricultural land in this area is deemed necessary to the success of 
the Refined LPA, and represents a policy decision by the City to allow some agricultural lands to be used to 
promote transit ridership In the Ewa region. 

It is expected that the farm on this site would be able to continue operating after construction of the park-and-
ride. Any haul roads on the farm property affected by the park-and-ride's access road will be maintained or 
realigned to allow continued use. 

5.8 WATER 

No major impacts on water resources are expected for any of the proposed alternatives. 
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5.8.1 Surface Water 

Any additional impervious surface from roadway pavement under all alternatives will increase runoff and associated contaminants discharged to storm-water systems and surface waters. However, with the Refined 
LPA, much of the proposed new or widened pavement would be located along existing streets. Dillingham 
Boulevard will be widened over the Kapalama Stream bridge by reinforcing the bridge with a new bridge beam. This work will be accomplished without modifying or altering the stream. 
The incremental increase in impervious surface and associated contaminants resulting from implementation 
of the Regional and In-Town BRT systems will be minor in comparison to the total existing drainage area and 
pollutant loading to storm-water systems and surface waterways from Honolulu's urban core. Nonetheless, 
specific control measures will be resolved during final design, and a best management plan will be developed 
to minimize or control surface water runoff, especially at the North-South Road Park-and-Ride, which will be 
located adjacent to Kato! Gulch. 

No long-term effect on surface water quality of area streams, lagoons, or harbors would be expected. 
Increasing transit patronage (with the Refined LPA) will reduce the non-point source pollution created by automobiles. 

Moreover, the project should not increase demand for water resources. All landscaping will be selected to 
match environmental conditions and avoid unnecessary water use. 
5.8.2 Groundwater 

Because the Southern Oahu Basal Aquifer (SOBA) is a designated sole-source aquifer, EPA requires a Ground Water Impact Assessment (under Section 1424(e) of the Safe Drinking Water Act) to determine the 
project's impact on the quality of the groundwater in the SOBA. DTS is coordinating with EPA to complete the 
Ground Water Impact Assessment. 

No long-term impacts on groundwater quality, quantity, or flow characteristics are anticipated. The Refined 
LPA would provide a clean, convenient public transportation alternative to single-occupant automobiles. By 
replacing single-occupant vehicles with electric and conventional buses and reducing total regional vehicle-
miles traveled (VMT), the overall pollutant loading of roadway runoff would be reduced. 
The In-Town BRT is not located in a recharge area for the SOBA. The potential for contamination of the SODA from the In-Town BRT would be low due to the artesian conditions in the SODA created by the great 
thickness and relative impermeability of the caprock. 

The Regional BRT will run along the H-1 Freeway over some areas where the basalt containing the SOBA is 
not covered by a thick layer of caprock and surface waters can percolate into the SODA. In these areas, 
there is the potential for contamination of the SODA from roadway drainage and hazardous spills. Since the 
Refined LPA will reduce total regional VMT, the amount of roadway runoff and the risk of accidental spills will 
be reduced. Any new construction will be tied into the existing drainage system. 
The alluvial cover on the SOBA is thin or nonexistent at the Luapele Drive Ramp. The Luapele Drive Ramp 
has been designed with a short tunnel necessary to bring the BRT vehicles back onto the H-1. Although borings have not been initiated (and are not anticipated to be initiated until the final design phase), it appears 
that the tunnel will be excavated In rock. A lined drainage channel will intercept runoff from inside the tunnel. 
Drainage systems at the park-and-ride facility at North-South Road would collect stormwater runoff and inadvertent material releases and convey them outside the SOBA recharge area via Kaloi Gulch. 
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The small amount of impervious surface constructed as part of the Regional BRT will not measurably reduce' 
the recharge of the SOBA. 

No major disruption of groundwater flow will occur. The only tunnel or other underground structure is the 
short bus tunnel associated with the Luapele Drive ramp. 

5.8.3 Floodplains 

No adverse impacts are expected in the 100- or 500-year base floodplains. The proposed TSM Alternative 
and Refined LPA alignments will traverse some floodplains, but the transit systems will largely utilize existing 
or planned roadways and will not require any changes that may affect the potential for flooding. Any 
necessary construction will comply with the rules and regulations of the National Flood Insurance Program 
(NFIP) and all applicable ordinances for flood hazard districts, as stated in the City of Honolulu's Land Use 
Ordinance. 

5.8.4 Wetlands 

It is anticipated that no wetlands will be affected by any of the project alternatives, because the project area is 
highly urbanized and transit lanes will occur mostly within existing roadways. The Refined LFA alignment will 
traverse streams using existing bridges. It is expected that bridge modifications to accommodate the 
Regional and In-Town BRT will not involve dredging or filling any waters of the U.S., including wetlands. 
However, there is a possibility that new piers may be necessary for a bridge widening at the Waiawa 
Interchange, but the need for new piers will not be determined until the final design phase. Construction of 
any piers would be in association with pre-existing bridges, and additional foundations or piers in the streams 
would be avoided wherever possible. The U.S. Environmental Protection Agency's Section 404(b)(1) 
Guidelines (40 CFR 230) are the substantive environmental criteria used to protect the waters of the U.S. 
through the control of discharges of dredged or fill material under Section 404 of the Clean Water Act. A 
Section 404 permit will be obtained from the U.S. Army Corps of Engineers (ACOE), if necessary. Based on 
field reconnaissance, one potential wetland area has been identified just to the south of the Luapele Drive 
ramp. Although in the project area, this wetland appears to be outside of the construction limits. In order to 
define the boundaries of this wetland, a wetland delineation will be conducted during the final design phase. 
At this time, no wetland impacts are anticipated. 

6.8.5 Navigable Waters 

It is anticipated that no navigable waters will be affected by the proposed alternatives, because the project 
area is highly urbanized and transit lanes will occur mostly within existing roadways. The Refined LPA 
alignment will traverse streams using existing bridges, which will necessitate alterations to some of the bridge 
structures. Appropriate best management practices (BMPs) will be implemented to ensure adherence to 
standards set forth under Section 404 of the Clean Water Act. A Section 404 permit will be obtained from the 
ACOE for bridge widening, if necessary (See Section 5.6.4). Otherwise, dredging or filling of waters of the 
U.S. is not expected to occur. 

6.8.6 Coastal Zone Management (CZM) Areas 

Because the proposed project is a federally-funded activity, it must receive a consistency determination from 
the State CZM program to assure that the project meets the guidelines in the State policy. Coordination to 
receive the required consistency determination will occur concurrent with the public and agency review of this 
document. 
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5.8.7 Water Recreation 

The proposed project is not expected to affect any water recreation activities within or adjacent to the project area. No impact on water quality that could affect recreational uses will occur from any of the alternatives, and no restriction of access to water recreation activities will occur. 

5.9 ENERGY 

This section provides estimates of the energy that would be consumed under each alternative in the design year 2025. The analysis considers direct (operational) and indirect energy requirements. Direct energy consumption includes the fuel required for passenger vehicles (automobiles, vans, light trucks) and transit buses. It also includes the electrical power needed to power the In-Town BRT vehicles if an EPT system is selected. Indirect energy consumption includes what is required to construct any capital improvements, and to manufacture and maintain passenger vehicles and transit buses. 

The Refined LPA would result in the least amount of direct energy consumption because it would lead to a substantial decrease in the vehicle miles traveled (VMT) for passenger vehicles, and a substantial increase in VMT for transit buses (and In-Town BRT vehicles). Although the per unit energy requirements of a transit bus (or In-Town BRT vehicle) are greater than an individual passenger vehicle, the greater passenger capacity of these vehicles makes them more energy efficient on a per person basis. The Refined LPA is estimated to consume up to 215,000 fewer barrels of oil than the No-Build Alternative, and up to 249,000 fewer barrels than the TSM Alternative in the design year 2025. If EPT is used as the In-Town BRT technology, these savings would be slightly less. 

The Refined LPA would require the most indirect energy because it requires the most construction. The TSM and No-Build Alternatives would also consume indirect energy because they also include some construction activities. The Refined LPA would produce maintenance energy savings because it would lead to less use of passenger vehicles. Maintenance costs under the TSM Alternative are not anticipated to increase over the No-Build Alternative because of the increase in maintenance energy for transit buses. The Refined LPA would produce a savings of approximately 44,000 barrels of oil for maintenance over the No-Build Alternative and 55,000 barrels of oil over the TSM Alternative. 

5.9.1 Analysis Methodology 

1) 	Direct Energy (Operational) 

The method used to estimate the direct energy consumption for the alternatives is outlined in the Reporting Instructions for the Section 5309 New Starts Criteria  (FTA, June 2002). Direct energy consumption involves the fuel needed by the vehicles (automobile, truck, bus, or transitway vehicle) on the island. In assessing the direct energy impact, the following factors were used: 
• Annual vehicle miles traveled (VMT) for automobiles, trucks, buses, and In -Town BRT vehicles. 
• Fuel consumption rates by vehicle type. 

Daily traffic volumes and the projected 2025 VMT were used in the direct energy analysis for each alternative. The 2025 daily traffic volumes for the island were developed as part of the traffic modeling process. The daily VMT was annualized using a factor of 308 days/year. Table 5.9-1 shows the fuel consumption rates, as measured in British thermal units (BTUs), that were used in the analysis. One BTU is the quantity of energy necessary to raise one pound of water one degree Fahrenheit. These rates were developed by Oak Ridge Laboratory and published in the 2001 Transportation Enemy Book: Edition 21. 
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TABLE 5.9-1 
1999 ENERGY CONSUMPTION RATES 

Vehicle Type Energy ConsumptionNehIcle Mile 
Passenaer Vehicles (auto, van. liaht truck) 6.225 BTUNehicle Mile* 
Transit Bus (all vehicle types) 42,955 BTUNehicle Mile 

Source: U.S. Department of Energy, Office of Transportation Technologies, 2001. 
*This is a weighted average. 

A slight adjustment was made in calculating the direct energy consumption of the Refined LPA because it 
includes the In-Town BRT, a system that could potentially be exclusively electric. If so, the In-Town BRT 
vehicle would use a touchable surface contact system (embedded plate) (see Section 2.2.3). Unfortunately, 
there is no existing data on the electrical demand of an all-electric In-Town BRT vehicle. However, there is 
data on the electrical demand of light rail transit (LRT) systems. Since the In-Town BRT vehicle would require 
less electricity than a typical LRT vehicle, slight adjustments were made to this information, which resulted in 
an estimate of 11,300 kilowatts per day for the entire system. Hybrid- electric In-Town BRT vehicles could be 
used as an alternative to an EPT vehicle (see Section 2.2.3). The fuel consumption of the hybrid vehicle 
would be similar yet slightly less than for the standard diesel buses shown in Table 5.9-1. 

	

2) 	indirect Energy 

Indirect energy involves the one-time, non-recoverable energy consumption associated with construction 
activities. In addition to fuel consumption of vehicles involved in the actual construction of different elements 
of the alternatives, construction energy consumption also includes the energy needed to produce construction 
materials. An Input-Output method was used to estimate construction energy consumption for the 
alternatives. Under this method, the construction cost for each alternative is converted into energy 
consumption based on 1998 base data on the construction of similar transportation systems in the U.S. 

Indirect energy also involves the manufacturing and maintenance of vehicles. This includes passenger 
vehicles and transit buses. 

5.9.2 Energy Impacts 

	

1) 	Direct Energy (Operational) 

Annual direct energy consumption estimates, in BTUs, in the year 2025 under the No-Build, TSM and Refined 
LPA Alternatives are provided in Table 5.9-2. This table also shows the BTU-equivalent barrels of crude oil. 
A discussion of the direct energy consumption impacts of each alternative is provided below. 

No-Build Alternative 

Under the No-Build Alternative, the year 2025 Oahu VMT for passenger vehicles (automobiles, vans and light 
trucks) is projected to be approximately 6,050 million miles and approximately 19.3 million miles for transit 
buses. Based on fuel consumption rates provided on Table 5.9-1, these vehicles would consume 
approximately 38,492 billion BTUs, or approximately 6.63 million barrels of oil, in the year 2025. 

TSM Alternative 

Under the TSM Alternative, the year 2025 Oahu VMT for passenger vehicles is projected to be approximately 
6,050 million miles and approximately 24 million miles for buses. Overall, the islandwide passenger vehicles 
VMT under the TSM Alternative is projected to be almost the same as the passenger vehicles VMT under the 
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TABLE 5.9-2 
ESTIMATES OF ANNUAL DIRECT ENERGY CONSUMPTION IN YEAR 2025 

Alternative 
No-Build 	 TSM 	 Refined LPA 

PROJECTED VEHICLES MILES TRAVELED (in Millions) 
Daily Passenger Vehicle 	_ 19.64 19.64 18.84 Annual Passenger Vehicle 6,050.43 6,050.16 5,803.26 Daily Transit Bus .063 .078 .084 Annual Transit Bus 19.3 24.0 26.0 
ESTIMATED BTUs (in Billions) 

. Passenger Vehicle 37,664 37,662 36,125 Transit Bus 829.0 1,030,9 1,116.8 SUMMARY 
Total BTUs (In Billions) 38,492 38,692 37,2421  Total Barrels of Oil (In Thousands)' 6,636 6,671 6,421 a, Change in Barrels of Oil from 
No-Build Alternative (In Thousands) 

N/A 35 
_ 

-215 

Source: Parsons Brinckerhoff, Inc., October 2002. 
Note: I  Barrel of Oil = 5.8 million BTUs (from U.S. Department of Energy. Office of Transportation Technologies, 

Transportation Energy Data Book: Edition 18-1998). 
2  For Hybrid diesel/electric vehicles. 

No-Build Alternative. Improved transit service would create additional transit trips under the TSM Alternative; 
therefore, the,VMT for buses would be approximately 4.7 million miles higher under the TSM Alternative. 
Based on these VMT projections, passenger vehicles and transit buses would consume approximately 
38,692 billion BTUs, or 6.67 million barrels of oil, in the year 2025. This is about 200 billion BTUs, or 34,000 
barrels of oil more than what would be consumed under the No-Build Alternative. 

Refined LPA  

Under the Refined LPA, the year 2025 Oahu VMT for passenger vehicles is projected to be 5,803 million 
miles, and approximately 26 million miles for transit buses. Compared to the No-Build and TSM Alternatives, 
the VMT for buses would be approximately 6.7 million and two million miles higher under the Refined LPA, 
respectively. However, the VMT for passenger vehicles would be approximately 247 million miles lower 
under the Refined LPA. Based on projected VMT for the Refined LPA, approximately 37,242 billion BTUs, or 
about 6.4 million barrels of oil would be consumed in the year 2025. This estimate assumes that hybrid 
electric In-Town BRT vehicles would be used. 

If an all-electric In-Town BRT system (i.e. EPT) is used, the fuel consumption indicated on Table 5.9-2 would 
be lower under the Refined LPA. Furthermore, an EPT system would require approximately 11,300 kilowatts 
per day, which can be provided within the reserve capacity of existing electric power plants according to 
Hawaiian Electric Company. Nevertheless, an EPT system overall would consume a slightly greater amount 
of energy, estimated at 38.5 million BTUs per day on average, which Is the equivalent to 6.6 barrels of oil. It 
should be noted that this modest additional energy demand of an EPT In-Town BRT would be offset by other 
advantages of such a system, such as the vehicle's zero air pollutant emissions and its lower noise levels. 

••1 11  

In summary, operational energy consumption under the Refined LPA would be the lowest among the three 
alternatives. The Refined LPA would annually consume up to 215,000 fewer barrels of oil than the No-Build 
Alternative, and up to 250,000 fewer barrels than the TSM Alternative in the year 2025. 

2) 	Indirect Energy (Construction) 

Indirect energy consumption estimates under each alternative are provided in Table 5.9-3. This table also 
shows the BTU-equivalent barrels of crude oil. The energy consumption estimates under construction 
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represents a one-time expenditure of energy. The Indirect energy consumption impacts discussion for each alternative is provided below. 

TABLE 5.9-3 
ESTIMATES OF INDIRECT ENERGY CONSUMPTION IN YEAR 2025 

Alternative 
No-Build I 	MI Refined LPA 

_ CONSTRUCTION (in Billions BTU) 
Passenger Vehicle- Manufacturing 8,531 8,531 8,183 Transit Bus Manufacturing 67.0 , 83.3 90.2 Roadway 0 400.4 2,904 - Parking 98.2 336.1 512.4 Structures 5.1 17.6 991.1 Maintenance Facility o 234.8 235 Total Construction 8,701 9,603 12,916 _ Total Construction In Barrels of Oil (In 

Thousands) 1,500 1,656 2,227 Change in Barrels of Oil from No-Build 
Alternative (In Thousands) N/A , 	 155 727_ MAINTENANCE(in Billions BTU) 
Passenger Vehicle 8,471 8,471 8,125 Transit Bus 253 315 342 Total Maintenance 	 _ 8,724 8,785 _ 8,466 Total Maintenance in Barrels of Oil (in 
Thousands) 1,504 1,515 

- 
1,460 

- Change In Barrels of OH from No-Build 
Alternative (in Thousands) N/A 11 , -44 

17,425 18,388 21,38 -2-  
Total Indirect Energy Consumption (in 
Billions of BTUs) 
Total indirect Energy Consumption (in 
thousands of Barrels Of Oil) 

- 	
3,004 3,170 3,687 1  

Source: Parsons Brinckerhoff, Inc., October 2002. 
Notes: 

Construction Energy Conversions (Caltrans, 1983): 
Vehicle construction energy: 
- Passenger vehicles- 1,410 BTUsNMT 
- Transit bus - 3,470 BTUs/VMT 
Roadway -27,500 BTUs/1977$ 
Parking -61.615 BTU/1973$ 
Structures -50,100 BTUs/1973$ 
Maintenance facility -50,100 BTUs/1973$ 2 Maintenance conversions (Caltrans, 1983). 
7 Passenger vehicles -1,400 BTUsNMT 
- Transit bus - 13,142 BTUs/VMT 

No-Build Alternative 

The indirect energy consumption of the No-Build Alternative would include the manufacturing and maintenance of passenger vehicles and transit buses plus construction costs associated with programmed improvements to Oahu's transit center network. The construction and manufacturing activities required under the No-Build Alternative would consume approximately 1.5 million barrels of oil, and maintenance would require approximately 1.5 million barrels of oil in the forecast year 2025. 

TSM Alternative 

Under the TSM Alternative, construction activities would substantially increase the construction sub-total of the indirect energy consumption over the No-Build Alternative. It is estimated that such activities, in addition 
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to the manufacturing of passenger vehicles and transit buses, would require 1.66 million barrels of oil, about 
156,000 barrels more than what would be required under the No-Build Alternative. The energy required for 
the maintenance of passenger vehicles and transit buses would be slightly higher than what would be 
required under the No-Build Alternative because this alternative would result in greater use of transit vehicles. 

Refined LPA 

Construction of the Refined LPA would result in the greatest indirect consumption of energy compared to the 
other alternatives. Overall, it would require 727,000 and 571,000 barrels of oil more than the No-Build and 
TSM Alternatives, respectively. However, since the Refined LPA would result in less use of passenger 
vehicles compared to the other alternatives, energy consumption for maintenance under this alternative would 
be approximately 44,000 barrels of oil less than the No-Build Alternative. 

5.10 HISTORIC AND ARCHAEOLOGICAL RESOURCES 

This section discusses the potential impacts of the No-Build Alternative, TSM Alternative and the Refined LPA 
on the historic and archaeological resources in the study area. Consultation with the State Historic 
Preservation Division (SHPD) and other organizations interested in historic and cultural preservation was 
conducted throughout project planning In accordance with Section 106 of the National Historic Preservation 
Act (NHPA). 

This section provides a summary of the Section 106 process conducted for this project Effect determinations 
were rendered for the Refined LPA, and a Memorandum of Agreement (MOA) will be prepared because the 
FTA rendered "adverse effects'. 

6.10.1 Regulator/ Context 

Because of potential federal participation, this project is required to be in compliance with Section 106 of the 
NHPA. In accordance with Section 106, the "effecr of the project on historic or archaeological resources 
must be determined by the federal agency proposing or regulating the project. There are three possible 
"effect" findings: 
• No historic properties affected; 
• No adverse effect; and 
• Adverse effect. 

"No historic properties affected" means that either there are no historic properties present or there are historic 
properties present but the undertaking will have no effect upon them of any kind (that is, neither harmful nor 
beneficial). An "effect" means alteration to the characteristics of a historic property qualifying it for inclusion in 
or eligibility for the National Register of Historic Places (NRHP). 

"No adverse effect" means that there could be an effect, but the effect would not be harmful to those 
characteristics that qualify the property for inclusion in the NRHP. In other words, it would not diminish or 
adversely affect the integrity of the property's location, design, setting, materials, workmanship, feeling, or 
association. 

An "adverse effect" means an undertaking may alter, directly or indirectly, any of the characteristics of a 
historic property that qualify the property for inclusion in the NRHP in a manner that would diminish the 
integrity of the property's location, design, setting, materials, workmanship, feeling, or association. 
Consideration is given to all qualifying characteristics of a historic property, including those that may have 
been identified subsequent to the original evaluation of the property's eligibility for the NRHP. Adverse effects 
may include reasonably foreseeable effects caused by the undertaking that may occur later in time, be farther 
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removed in distance or be cumulative. If an "adverse effect" is determined, a MOA between the federal 
agency and the State Historic Preservation Officer (SHPO) is prepared. Other parties are allowed to be MOA 
signatories. 

5.10.2 Archaeological Resources 

SHPD staff has indicated that because most of the project area is urban, with ground conditions consisting of 
fill and top soil that has already been highly disturbed by agriculture and construction, it is unlikely that the 
Refined LPA project area contains archaeological resources, such as archaeological and cultural remains, 
artifacts or sites, and Kupuna Iwi (ancestral native-Hawaiian burial site), at or near the ground surface. 

No-Build Alternative 
01•011 

Under the No-Build Alternative, adverse effects to archaeological sites are not expected because no transit-
related construction is proposed. 

TSM Alternative 

Like the No-Build Alternative, adverse effects to archaeological sites are not expected under the TSM 
Alternative because no transit-related construction is proposed. 

Refined LPA 

Construction of various elements of the Refined IPA, particularly certain segments of the In-Town BRT, could 
uncover subsurface archaeological resources. 

Regional BRT elements will be constructed on existing roadways and rights-of-way with the exception of the 
Kapolei Transit Center and the North-South Road park-and-ride facility. The transit center and park-and-ride 
facility will be located on properties that have undergone substantial ground disturbance from past and 
present agricultural activities. Therefore, the probability of encountering archaeological resources would be 
very low. 

Like the Regional BRT, the In-Town BRT will be constructed on existing roadways and rights-of-way, but may 
use embedded plate technology (see Section 2.2.3), which would require excavation along the alignments to 
Install embedded plate modules and underground power cables. Off-street elements of the In-Town BRT 
include the TPSS at various locations. 

Installing embedded plate modules and power cables would require excavation of about two to three feet 
deep along the corridor. This activity would have a moderate to high probability of uncovering subsurface 
archaeological resources along the following segments: 
• Kamehameha Highway and Dillingham Boulevard in Kalihi; 
• Chinatown, the Financial District and the Capital District in Downtown Honolulu; 
• Kakaako; 
• University of Hawaii; and 
• Ala Moana and Waikiki. 

Construction of the TPSSs along the above segments may also uncover subsurface archaeological 
resources. 
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5.10.3 Historic-Period Resources 

There are no historic-period resources (historic buildings, structures and objects constructed or erected after 
western contact) within the Area of Potential Effect (APE) of the TSM Alternative. 

As described in Section 3.10, the Refined LPA's APE for historic-period resources includes the non-street 
properties being used for transit stops, transit centers and park-and-rides, the Regional and In-Town BRT 
transitways (street and highway lanes), additional rights-of-way needed for the transitway and parcels directly 
adjacent to transit stops or transit centers. Table 5.10-1 lists the historic districts and historic-period 
resources within the APE of the In-Town BRT element of the Refined LPA. There are no historic-period 
resources within the APE of other elements of the Refined LPA. The transitway of the Regional BRT would 
only affect existing rights-of-way, and future transit centers and park-and-ride lots of the Regional BRT would 
be placed on vacant land (Kapolei Transit Center and North-South Road Park-and-Ride Lot). 

As shown on Table 5.10-1, the Federal Transit Administration (ETA), through the City of Honolulu, 
Department of Transportation Services (DTS), has determined that the Refined LPA will have 'no adverse 
effecr on many of the resources in the APE because they will not be affected by right-of-way acquisition, nor 
will they be affected by being in proximity to transit stops. Discussion of these historic-period resources, and 
why right-of-way impacts or being in proximity to transit stops will not cause them to be adversely affected by 
the project is provided below: 
• The Fort Street Mall (Ewa Bound) Transit Stop will be located next to the Portland Building. However, the 

building will not be directly affected. The transit stop will not be substantially different from the existing 
Union Mall bus stop, which has sheltered benches. Therefore, the stop was evaluated as having "no 
adverse effect" on the Portland Building. 

• The UH-Manoa branch alignment on Kapiolani Boulevard near Sheridan Street will require a small 
amount of right-of-way on the property with a building containing the Blue Cross Animal Hospital. The 
building was constructed in 1938, and has maintained its architectural integrity. The FTA rendered a "no 
adverse effect" determination because the right-of-way take will not affect the building. 

• The University/King Transit Stop will be located near Varsity Theater. Since right-of-way will not be 
required from the building property and the transit stop will not use the sidewalk fronting the theater, a "no 
adverse effect' determination was rendered. 

• The UH-Manoa Transit Stop will be within the University of Hawaii Historic District (State Site 80-14- 
1352), which contains several listed individually historic buildings and structures, such as Founders Gate 
and Hawaii Hall, as well as eligible buildings, such as Bachman Hall. Since the transit stop will be located 
at Sinclair Circle, which is already used as a bus terminus for the City Express route, providing a transit 
stop, even with sheltered benches and other furnishings, will not affect the historic integrity of the 
University, including the nearby Bachman Hall. 

• The Bishop Transit Stop will be located near the Dillingham Transportation Building. The transit stop will 
be located on the opposite sidewalk from the historic structure, fronting the AMFAC center. Therefore, a 
"no adverse effect" determination was rendered. 

• The Ala Moana Park Transit Stop will be on the sidewalk next to Ala Moana Park (State Site 80-14-1388), 
but will not require any park property, and will not affect the value of the property as a major regional 
park. The FTA rendered a "no adverse effect" determination because a relatively large bus shelter 
already occupies the site and has no effect on the historic characteristics of the park. 

• The proposed Kapahulu Transit Stop was originally located on the sidewalk next to Kapiolani Park (State 
Site 80-14-9758) on the block between Kalakaua Avenue and the makai driveway of the Honolulu Zoo 
parking lot. Although no park property would have been acquired and use of the park would not have 
been affected, the FTA rendered an 'adverse effect" determination because the stop's furnishings would 
have the potential to adversely affect the property's visual integrity (see Section 5.11). Since the July 
2002 effect determinations, the Kapahulu Transit Stop was moved to a location on the mauka side of the 
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TABLE 5.10-1 
EFFECT DETERMINATION ON HISTORIC PERIOD RESOURCES 

Location Resource 
FTA/DTS 

Determination 
Chinatown Transit Stop Chinatown Historic District Adverse Effect 

—Lung Doo Benevolent Society" No Adverse Effect 
—Yew Char Building* No Adverse Effect 
—Hotel Street Sidewalk Features Adverse Effect 

Fort Street Mall Transit Stop Portland Building No Adverse Effect 
Want Palace Transit Stop 

. 

Hawaii Capital Historic District Adverse Effect 
—U.S. Post Office, Custom House and 
Court House (Federal Building) 

Adverse Effect 

—Hawaii State Library Adverse Effect 
Thomas Square/NBC Transit Stop Thomas Square Adverse Effect 
UH-Manoa transitway on Kepi°lani Boulevard 
in the vicinity of Piikoi Street and Ala 
Moana/Keeaumoku Transit Stop 

Kapiolani Boulevard historic landscape Adverse Effect 

Blue Cross Animal Hospital" No Adverse Effect 

University/King Transit Stop Varsity Theater" No Adverse Effect 
UH-Manoa Transit Stop University of Hawaii Historic District No Adverse Effect 

—Bachman Hall No Adverse Effect 
Bishop Transit Stop Dillingham Transportation Building No Adverse Effect 
Coral Street Transit Stop City and County Corporation Yard No Adverse Effect 
Ala Moana Park Transit Stop Ala Moana Park No Adverse Effect 
Kapahulu Transit Stop Kapioiani Park No Adverse Effect' 

Historic Sidewalk and Curb Elements 
Alakea Transit Stop Lava curbs: Alakea Street between 

Queen Street and Nimitz Highway. 
Adverse Effect 

Thomas Square/ Neal Blaisdell Center Transit 
Stop 

Lava curbs: South King Street in front of 
Thomas Square and Neal Blaisdell 
Center 

Adverse Effect 

King/Pensacola Transit Stop Lava curbs: South King Street in front of 
Kaiser Honolulu Clinic 

Adverse Effect 

Saratoga Transit Stop Lava curbs: Saratoga Road, Ewa 
sidewalk 

Adverse Effect 

Source: Federal Transit Administration (FTA), through the City and County of Honolulu, Department of Transportation 
Services, July 2002. 

Notes: • Preliminary assessment of historic based on consultation with the SHPD. 
NBC: Neal Blaisdell Center 

I  The July 2002 effect determination rendered an *adverse effect on Kapiolani Park, but due to the relocation of 
the Kapahulu Transit Stop, it was changed to a "no adverse effect*. 

parking lot driveway, but still within the roadway right-of-way. The backdrop of the relocated stop would 
be the landscaped zoo parking lot Although the parking lot is part of the historic Kapiolani Park, it does 
not have nearly the same visual value or integrity as the park proper. Therefore, the effect determination 
regarding Kapiolani Park was changed to a "no adverse effect". 

FTA, through DTS, rendered "adverse effecr determinations regarding two of the historic districts in the APE, 
Chinatown and the Capital District, and other historic-period resources that have visually integrity (i.e., views 
of the property are an important historic characteristic). The transit stops at or near these resources will 
include reconstruction of curbs and sidewalks and include benches, shelters, signage and other furnishings. 
Therefore, the transit stops have the potential to adversely affect the visual integrity of these properties. 
Discussion of the potential impacts to these historic-period resources is provided below. 
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Chinatown Historic District 

The Chinatown Transit Stop will be located in the Chinatown Historic District (State Site 80-14-9986), which 
contains a large number of small businesses that utilize the street-level frontage of buildings for entrances 
and retail activities. Many shop owners utilize the sidewalk area for additional product displays, creating an 
outdoor street market atmosphere that contributes to the historic character of the district. The addition of a 
transit stop at the Hotel Street and Kekaulike Mall intersection could affect existing activities fronting a number 
of small street-level shops. In addition, Chinatown has a distinct architectural style, which will need to be 
reflected in the transit stop. 

Hotel Street Sidewalk Features, which include granite paving blocks and lava rock curbs, were determined 
eligible for the NRHP in 1980 because of their contribution to the Chinatown Historic District. Since these 
curbs will be temporarily removed during construction of the transit stop, an "adverse effect" assessment was 
made regarding this specific historic property. 

Although an "adverse effect" was rendered for the Chinatown district, the FTA determined that the transit stop 
will have "no adverse effect" on two nearby Chinatown buildings (see Table 5.10-1), Lung Doo Benevolent 
Society and Yew Char Buildings. Although both buildings will be adjacent to the stop, neither will be affected 
in a manner that will change their historic integrity. 

""1 

■■••■,. 

.WM.1 

Hawaii Capital Historic District 

The lolani Palace Transit Stop will be within the Hawaii Capital Historic District (State Site 80-14-1321), which 
includes numerous individual historic properties, such as lolani Palace and Grounds, State Capitol, Honolulu 
Hale, and King Kamehameha Statue. The Koko-Head bound stop will be in front of the U.S. Post Office, 
Custom House and Court House (State Site 80-14-9952), and the Ewa-bound stop will be in front of the 
Hawaii State Library (State Site 80-14-1307). The transit stops have the potential to adversely affect the 
district's visual integrity. The stops may also adversely affect the visual integrity of the U.S. Post Office, 
Custom HoUse and Court House and the Hawaii State Library, even though a landscaped parking lot is In 
between the former and the Koko-Head bound stop and the Ewa bound stop will be set back from the 
sidewalk so as not to cause pedestrian congestion in front of the library (See Figure 5.4-4.). 

Other Areas 

The Thomas Square/NBC (Ewa Bound) Transit Stop will be on the sidewalk next to Thomas Square (State 
Site 80-14-9990). Although no park property will be acquired and the value of the property as an urban park 
will not be affected (see Section 5.11), the FTA rendered an "adverse effect" determination because the 
transit stop's furnishings may adversely affect the visual integrity of the property. 

The transitway along Kapiolani Boulevard and the Ala Moana/Keeaumoku Transit Stop will displace some of 
the monkeypod trees that are part of the Kapiolani Boulevard historic landscape. Although the project has 
committed to relocating all affected notable and healthy trees, the FTA rendered an "adverse effect" 
determination because of the tree displacements (see Section 5.7.1). 

The FTA has determined that the Alakea Street, Thomas Square/NBC, King/Pensacola and Saratoga Transit 
Stops will "adversely affect" lava rock curbs, which are considered "historic" by the SHPD, because they will 
be temporarily removed during construction, similar to the impacts described above regarding the Hotel Street 
Sidewalk Features. 
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5.10.4 Traditional Cultural Properties 

Traditional cultural properties (TCPs), like archaeological and historic-period resources, are another type of historic properties that are afforded protection under Section 106. Some of the identified TCPs in the study area are from the many ethnicities and cultures of Hawaii that have adapted to the urbanized environment of Honolulu. The TCPs within the APE affected by the Refined LPA are Chinatown and Kupuna iwi. Potential impacts to Chinatown are discussed in Section 5.10.3. Potential impacts to Kupuna lwi are discussed in Section 5.10.2, and may be an issue during construction in certain areas. 

5.10.5 Mitigation Measures 

1) 	Construction 

The project's MOA will specify that archaeological monitoring will be conducted during excavation in areas along the In-Town BRT alignment with moderate to high levels of probability of uncovering archaeological resources. The MOA monitoring stipulations for the In-Town BRT would only apply if the embedded plate technology were used. 

If a burial or archaeological artifact is uncovered during construction, regardless of archaeological monitoring, work will stop and the SHPD will be notified immediately. Should Kupuna lwi be found during construction, specific legal procedures and cultural practices, such as involvement by the Oahu Island Burial Council, will need to be performed as specified in the MOA. Construction would resume upon approval of the appropriate authorities. 

Historic Districts and Historic -Period Resources 

The design of the transit stops in historic districts or near historic buildings with high visual integrity will be developed so that they are compatible with the surrounding area. 

The project's MOA will contain stipulations that require consultation with the SHPD and other stakeholders on the design of those transit stops that may adversely affect historic properties. The consultation will focus on the type, number and size of structures, architectural style, and protection of important viewsheds and historic characteristics of affected properties. DTS has agreed to conduct a good faith effort to consider and understand the historic preservation concerns communicated by the SHPD and other stakeholders, and to reflect these concerns in its plans and design of affected transit stops. Meanwhile, SHPD has agreed to conduct a good faith effort to consider and understand the service needs of future In-Town BRT riders, such as compliance with the Americans with Disabilities Act and protection from the elements. 

5.10.6 Coordination 

Consultation with the SHAD and stakeholders will continue as additional project details are developed and studies continue, as will be specified in the MOA. 

5.11 PARKLANDS AND SECTION 4(f) EVALUATION 

This section discusses potential impacts to parks and recreational resources in the project area. None of the alternatives would change the character, function or use of any park or recreational resource in the study area, although the two build alternatives will use the Aloha Stadium Kamehameha Highway (overflow) parking lot as a transit center/park-and-ride lot The TSM Alternative and the Refined LPA would enhance transit access to parks and recreational resources in the project area by improving the level of transit service to parks along the alignments of these alternatives. 
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Vehicular access to Ala Moana Regional Park would be adversely affected under the Refined LPA because of 
the conversion of two general-purpose lanes to transit lanes on both Ala Moana and Kapiolani Boulevards. 

5.11.1 Impacts to Parks and Recreation Areas 

With the exception of the Aloha Stadium overflow parking lot, none of the alternatives would require land from 
or cause proximity impacts to any existing park or recreational resource. In general, the Refined LPA, and to 
a lesser extent the TSM Alternative, would enhance the value of the park and recreational resources in the 
study area by improving their accessibility for transit users. However, there is the potential for indirect 
Impacts because of changes proposed to certain roadways and the proposed locations of certain transit stops 
near visually important parks. 

The In-Town BRT element of the Refined LPA would reprioritize general-purpose lanes on major arterials in 
Honolulu. As a result, automobile access to Ala Moana Regional Park would be reduced. On-street parking 
along Ala Moana Boulevard near the park, which Is allowed on most weekends and holidays, would be 

.eliminated. The TSM Alternative would convert certain general-purpose lanes to semi-exclusive bus lanes, 
which would also require the removal of on-street parking. There would not be any impacts under the No. 
Build Alternative because roadway capacity for automobiles and parking would not change. 

As noted in Section 5.4, Visual and Aesthetic Resources, proposed transit stops adjacent to Thomas Square, 
Ala Moana Park and Kapiolani Park have the potential to adversely affect the aesthetic characteristics of 
these parks, even though these transit stops will not use park property. Therefore, these transit stops will 
require special design treatment because of their proximity to these parks. Please see Sections 5.4.2 and 
5.10.5 for proposed mitigation. 

5.11.2 Section 4(f) Evaluation 

Section . 4(f) of the Department of Transportation Act, 49 U.S.C. 303 and 23 U.S.C. 138 (referred to hereafter 
as "Section 4(f)"), permits the use of land for a transportation project from a significant publicly-owned public 
park, recreation area, wildlife and waterfowl refuge, or a historic site only when it has been determined that 
there is no feasible and prudent alternative to such use; and the project includes all possible planning to 
minimize harm to the property resulting from such use. The purpose of Section 4(f) is to limit the 
circumstances under which such land can be "used" for transportation projects. The word "us& in this case 
means: 
• land is permanently incorporated into a transportation facility; 
• there is a temporary occupancy of land that is adverse in terms of preservation of the resource; or 
• the project's proximity to the site substantially impairs those functions that qualify the site as a Section 4(f) 

resource even though no land is permanently or temporarily acquired. This is called "constructive use." 

The avoidance of Section 4(f) resources was an Important consideration in developing and screening the 
alternatives. Therefore, of the many existing and planned public parks and recreational resources and 
historic properties in the project area identified in Sections 3.11 and 3.10, respectively, none will be affected 
by the alternatives such that there would be a Section 4(f) use. Although elements of the Refined LPA will 
traverse historic districts, no buildings important to the integrity of these districts will experience a Section 4(f) 
use. In addition, there will be no cases of constructive use. For example, the loss of weekend/holiday 
parking on Ala Moana Boulevard would not be a constructive use because this would not cause Ala Moana 
Park's value in terms of public enjoyment to be substantially reduced. Park users will still be able to access 
the park by private vehicle, by buses or by BRT. In addition, transit stops in proximity to Thomas Square, Ala 
Moana Park and Kapiolani Park will not in any way affect park usage or the recreational value of these parks. 
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5.12 IMPACTS OF CONSTRUCTION ACTIVITIES 

5.12.1 Overview 

This section presents an assessment of the temporary impacts of construction and mitigation related to those 
impacts. A more detailed discussion of construction techniques for the various project elements is in the 
Construction Technical Memorandum  (March 2000). The Refined LPA along with many of the other transit 
facilities related to the Refined LPA would be placed within the same rights-of-way as the existing surface 
roadway system, which must remain operational throughout construction. The project is being planned, 
designed and scheduled to meet this challenge with minimal disruption. However, some effects on the 
environment, nearby facilities, and established patterns of activity are inevitable. These effects would be 
temporary, and their severity would depend largely on the type of construction methods employed, how it 
would be carried out, and what controls are exercised. 

The No-Build Alternative has the fewest impacts. The TSM Alternative has slightly more. The TSM 
Alternative mainly involves operational changes to the bus system and these changes in themselves are not 
considered in this document. The Refined LPA incorporates the TSM Alternative but includes additional new 
construction and therefore has a greater impact. 

5.12.2 Transportation and Circulation 

Most of the impacts to land-based transportation are associated with the Refined LPA. The No-Build and 
TSM Alternatives would have little impact on traffic during implementation. 

The Construction Management Program would include development of a "Maintenance of Traffic Plan". This 
plan, which will be reviewed and approved by the Department of Planning and Permitting (DPP), would 
Include systemwide as well as subarea consideration of the most important traffic and transportation issues 
and mitigation measures. Specifically, the plan would include: 
• Overall maintenance of traffic and transportation goals, project commitments, and identification of key 

project elements which have been specifically designed to meet maintenance of traffic objectives; 
• The systemwide maintenance of traffic program to maintain mobility and accessibility and address 

project-wide issues such as parking, commuter transportation systems and traffic system management; 
• Project subarea maintenance of traffic measures focused on the specific detours, disruptions, problems, 

and issues expected in each subarea during each stage of construction; 
• Coordination program for continued development of the Maintenance of Traffic Plan, including provisions 

for interaction with public agencies, local communities and the private sector; and 
• Procedures for finalizing, monitoring, and implementing the Maintenance of Traffic Plan during 

construction, as a part of the Construction Management Program. 

The Plan would include such policies as: 
• Construction activities which would close traffic lanes would be restricted to off-peak hours whenever 

feasible; 
• Construction activities would be phased so as to minimize traffic impacts to any one area; 
• During final design, detailed Work Zone Traffic Control Plans, which would include detour plans, would be 

formulated in cooperation with all affected jurisdictions; 
• Existing bus service would be maintained, as well as vehicle and pedestrian movements; 
• Unless unforeseen circumstances dictate, no designated major or secondary highway would be closed to 

vehicular or pedestrian traffic. No local street or alley would be completely closed, preventing vehicular or 
pedestrian access to residences, businesses or other establishments; and 
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• An extensive public information program would be implemented which would provide motorists, residents 
and businesses with information on the location and duration of construction activities, and anticipated 
traffic conditions. 

Truck traffic will be using existing routes except for near construction areas. Signage and traffic cones would 
be provided to re-route truck traffic around construction zones where necessary. 

Bus routes and stops would generally be maintained, although buses may be re-routed over temporary 
detours and bus stops may be temporarily relocated. Moreover, public transportation facilities and services 
would be expanded during project construction as part of the Maintenance of Traffic Plan. 

Bicycle routes would be included in the rerouting of surface transportation systems. Signage would be 
provided re-routing established bicycle facilities around construction zones. 

Local access to residences and businesses would be maintained during all phases of the construction work. 
Pedestrian movements would be maintained, but may be temporarily relocated to provide safe passage 
through work areas. Alternative pedestrian routes, including attractive, well-lighted, safe walkways, would be 
provided around or through construction areas. 

Measures to minimize the impact of loss of parking during construction would be implemented, including 
temporary parking facilities, staging of construction to minimize parking loss, and remote parking for project 
construction workers. 

In most cases, the nature of the construction for the In-Town BRT would not require street closures or detours 
because much of the work would occur in the median or curb lanes of the roadway, allowing vehicles to pass 
the construction zone using the remaining lanes. Although there would be localized lane reductions in the 
construction area, curb parking would be temporarily andtor permanently eliminated in many places, so that 
traffic flow using the remaining lanes would be maintained under most situations. (Parking losses and 
mitigation measures are discussed more fully in Section 4.2.4). Some presently allowable turning movements 
could be restricted when construction is occurring within an Intersection. 

The Refined LPA (and to a very minor extent, the TSM Alternative) would create truck traffic associated with 
the transport of construction materials and wastes. Times and routes of construction vehicles would be 
planned as part of the development of the Maintenance of Traffic Plan. Planning would occur with the Intent 
of minimizing the effect of construction traffic. 

5.12.3 Displacements, Relocation and Restricted Access for Existing Uses 

Section 5.2 discusses permanent displacements and relocations that could be necessary for the project. The 
discussion in this section is limited to only those areas that would be needed temporarily during construction. 

The Refined LPA would require temporary areas for construction staging of the In-Town BRT transitways. 
There are a number of vacant sites along the alignment that could serve as construction staging areas. 

Staging areas would also be necessary for construction of the Regional BRT ramp and zipper lane 
improvements. 

5.12.4 Neighborhoods and Businesses 

Adverse impacts to neighborhoods and businesses near construction sites would be related primarily to 
disruptions to local transportation and circulation patterns, and air and noise emissions caused by 
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construction vehicles and equipment and vehicles delayed by construction. Air quality and noise impacts during construction and proposed mitigation measures are discussed in Sections 5.12.5 and 5.12.6. 

Although a maintenance of traffic plan will be prepared and implemented (see Section 5.12.2), construction will cause motorists, bicyclists and pedestrians to experience delay and inconvenience when traveling on affected streets undergoing construction activities. Bus routes on or crossing affected streets will generally be maintained throughout the construction period, but they may be routed over localized, temporary detours, and bus stops may be temporarily relocated. 

Local access to residences, businesses, and nearby parks, such as Thomas Square and Ala Moana Park, will be maintained when construction is conducted on adjacent roadways. However, travel to and from these destinations may be delayed as a result of increased congestion levels. Pedestrian movements will be maintained, but may be temporarily relocated to provide safe passage through work areas. Existing bike lanes, such as those along University Avenue, will be temporarily closed when construction is conducted on affected streets. 

Even with an effective maintenance of traffic plan (see Section 5.12.2), construction-related traffic disruptions will cause inconveniences to residents living near construction sites, and may cause certain businesses to lose revenue, especially those that rely on drive-by customers. These types of businesses include fast-food restaurants and convenience stores. Construction on a particular street would cause some motorists to choose alternate routes bypassing those businesses along affected streets. 

5.12.5 Air Quality 

Contractors would be required to comply with all applicable air quality laws to limit adverse effects on air quality from demolition, clearing, material processing and construction activities, as well as from construction vehicles. 

Construction would cause emissions of fugitive dust, airborne particulate matter of relatively large size. Fugitive dust would be generated by particulate matter being kicked up by such activities as excavation, demolition, clearing, stockpiling, hauling, vehicle movement, and dirt tracked onto paved surfaces at access points. Fugitive dust also would be generated from the material processing and storage that would occur at the stockpile areas associated with recycling usable portions of excavated material. 

To minimize the amount of construction-generated fugitive dust, the following measures would be followed: 
• minimize land disturbance; 
• apply water or other environmentally acceptable material to control dust generation; 
• cover trucks when hauling dirt or other dust-generating materials; 
• stabilize the surface of dirt piles if not removed immediately or other material storage areas; 
• use windbreaks; 
• limit vehicular paths and stabilize temporary roads; 
• pave all unpaved construction roads and parking areas to road grade for a length no less than 50 feet where such roads and parking areas exit the construction site; 
• use dust suppressants on traveled paths that are not paved; 
• apply dust control and suppression techniques to the material processing activities at the stockpile sites; 
• remove unused material and dirt piles when they are no longer needed; and 
• revegetate areas where existing landscaping was removed for construction. 

As discussed in Section 3.5, carbon monoxide (CO) is the principal pollutant of concern in localized areas. Since emissions of CO from motor vehicles increase with decreasing vehicle speed, disruption of traffic during 
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construction could result in short-term elevated concentrations of CO. To minimize CO emissions, efforts 
would be made during construction to limit disruptions to traffic through prior planning of alternate routing, 
traffic control, and public notices, especially during peak travel periods. 

5.12.6 Noise and Vibration 

Construction noise would adversely affect nearby residences, schools, office buildings, and other 
noise-sensitive activities. 

Table 5.12-1 presents typical maximum noise levels (Lmax) of heavy mobile construction equipment and 
compressors measured at a distance of 50 feet. Since construction activities would take place within 50 feet 
of noise sensitive receptors, the values in Table 5.12-1 would be representative of the noise levels to be 
expected during various stages of construction. 

TABLE 5.12-1 
CONSTRUCTION EQUIPMENT NOISE EMISSION LEVELS 

Equipment 

Typical Noise Level 
(dBA) 50 feet from 

Source 
Air Compressor 81 
Backhoe 80 
Compactor 82 
Concrete Mixer 85 
Concrete Pump 82 
Concrete Vibrator 76 
Crane, Derrick 88 
Crane, Mobile 83 _ 
Dozer , 85 
Generator 81 	, 
Grader 85 
Impact Wrench 85 
Jack Hammer 88 
Loader 85 
Paver 89 
Pile Driver (Impact) 101 
Pile Driver (Sonic) . 96 
Pneumatic Tool 85 
Pump 76 
Rock Drill 98 
Roller 74 
Saw 76 
Scarifier 83 
Scraper 89 
Shovel 82 
Truck 88 

Source: Transit Noise and Vibration Impact Assessment, 
Federal Transit Administration (FTA), 1995. 

To minimize the level of impact, a specification for noise and vibration limits from construction activities would 
be developed and enforced. The specification would be submitted to Hawaii Dept of Health (HDOH) for their 
review. An industrial hygienist would monitor compliance with the specification during construction through 
on-site noise and vibration monitoring during various stages of construction. 
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The HDOH also has Community Noise Control requirements, which apply to construction noise. The project 
cannot exceed the noise levels stipulated by these requirements unless a variance (Construction Noise 
Permit) is granted by HDOH. Such variances are only granted if they are in the public interest and the 
construction noise would not substantially endanger human health and safety. 

The Construction Management Program would explicitly address the minimization of noise levels generated 
during construction, and would include the following mitigation measures: 

• Design Considerations: during the early stages of Construction Management Plan development, the 
deployment of noisy equipment would be considered. For example, no stationary equipment would be 
located near schools or hospitals; 

• Sequence of Operations: noisy operations would be scheduled to occur at the same time (as opposed to 
being spread throughout the day), and, as feasible, noisy operations would be scheduled to occur when 
schools are not in session or other noise sensitive activities are not occurring; 

• Noise barriers would be employed where feasible; 

• Source Control: many types of noise emissions can be controlled at the source and in such cases, noise 
reduction would be employed. For example, noise reducing muffler systems lower exhaust noise by at 
least 10 dBA; and 

• Time and Activity Constraints: as much as possible, noisier activities would be limited to daytime hours. 

Vibration levels at adjacent structures would be monitored and the structures protected from vibration 
impacts, as necessary. 

5.12.7 Water Quality 

During construction, impacts to surface and groundwater resources potentially could occur. Impacts to 
surface water would be associated with point and non-point source stormwater discharges and dewatering 
discharges. These discharges could include particulate (sediment) and chemical contaminants. Potential 
sediment sources include unstabilized, exposed soil at excavations; drainage from material stockpiles; 
discharges from haul trucks; and dewatering activities. 

Sediment and Erosion Control 

Erosion and sediment discharges would be minimized through the application of Best Management Practices 
(BMPs) techniques designed to minimize erosion and capture sediment prior to discharge. Examples of 
BMPs include: 
• chemical crusting agents or other stockpile coverings; 

• planting of vegetation and/or mulching on highly erodible or critically eroding areas; 

• temporary landscaping; 
• silt fences; 
• sediment control traps, 
• straw bale filters, 
• proper design and construction of access roads; 

• use of inlet system sediment control traps; 

• installation of debris basins; 
• use of stilling basins to reduce the levels of sediments and other pollutants entering surface and 

coastal waters; 
• construction of dikes or diversions to avoid runoff across erodible areas; and 

• monitoring of sediment discharge. 
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Together, the BMPs would effectively minimize the potential for water quality impacts or off-site impacts from 
eroded material. Important BMPs would include maintenance of the sediment and erosion control systems, 
an ongoing monitoring program to determine the effectiveness of the BMPs, and adjusting the sediment and 
erosion control program as required. 

Details of the BMPs would be developed during final design stages and detailed erosion and sedimentation 
control plans would be included In the final construction plans for the project. Through the agency reviews 
conducted as part of the permit process, the installation of proper sedimentation control techniques would be 
assured. 

Studies at specific locations to identify potential chemical contaminants in dewatering and stormwater 
discharges and stockpile drainage would be performed during later design phases, and appropriate treatment 
measures would be employed based on the character of the discharge and the water quality standards of the 
receiving water body. 

Potential spills associated with construction activities pose a potential threat to water resources. 
Development of a Spill Containment Control and Countermeasure Plan, including maintenance of clean-up 
equipment on-site, along with detailed spill prevention measures, would mitigate the impact of inadvertent 
releases. 

Dewaterinq Discharges 

For most construction operations, groundwater encountered during excavations would need to be removed 
during construction (dewatering), and groundwater disposal and ground subsidence would have to be 
considered. Such dewatering would be temporary, limited to the time required for excavation and 
construction. 

The water removed from excavations must be returned to the groundwater system, added to the stormwater 
drainage system or discharged to adjacent surface waters. The groundwater would contain suspended 
sediment and possibly chemical contaminants, and could adversely affect the water quality of receiving 
surface water bodies by increasing their turbidity and sedimentation rates. 

Any dewatering discharge would require a dewatering permit that could only be obtained after designing an 
appropriate treatment process to ensure that the discharge meets water quality standards. For example, 
sediment would be removed prior to discharge through a sedimentation or filtering system. A monitoring 
program would assure compliance with water quality standards. 

The groundwater could be contaminated (e.g., petroleum product) at several locations where excavations are 
required. The contamination potential would be studied in subsequent stages of project planning. 
Contaminants would be removed in accordance with standards established by the State of Hawaii 
Department of Health. For example, removal of petroleum products might require the use of oil water 
separators, strippers or other remediation techniques. Additional studies would be required during the final 
design phase to determine the precise methods to be employed. 

Depression of the natural groundwater table caused by dewatering can induce consolidation of subsoil and 
subsequent ground settlement (subsidence). Subsidence can cause cracking and other damage to buildings 
and facilities. To mitigate the potential impacts of subsidence, a structural survey of buildings, roadways and 
other facilities adjacent to dewatering sites would be performed prior to construction. During construction, a 
monitoring program would be conducted that would include such techniques as inclinometers to measure 
relative lateral movement of soil at different elevations, settlement points, and observation wells to study 
groundwater draw down. Monitoring data would be reviewed immediately to ensure minimal disturbance to 
existing facilities. Recharging the groundwater outside the excavation and other measures could be utilized 
to help minimize the effects of dewatering. 
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The project area is underlain by the Southern Oahu Basal Aquifer (SOBA). Mitigation measures, as 
discussed above, would be implemented during construction to ensure that no sedimentation or chemical 
quality effects on the aquifer would occur. 

Construction Equipment Use and Maintenance 

Since many of the proposed facilities would be built using cast-in-place concrete construction, large amounts 
of concrete would be transported to the construction site. Each time concrete is transported, residue 
remaining In the concrete truck must be washed out before it hardens. This wastewater contains fine 
particles and could cause sedimentation and turbidity if discharged to surface waters. 

Concrete trucks would be washed out in accordance with procedures to ensure that water quality standards 
are not violated. Project specifications would prohibit the washing out of concrete trucks at the project site, or 

4 

	

	 a filtration or settling system would be constructed to prevent fine material from being discharged into surface 
waters. 

The use and maintenance of construction equipment can pose a threat to surface and ground waters. 
Potential spills associated with vehicle maintenance, such as changing oil and refueling equipment, can 
introduce new contaminants into the environment at the construction staging area. The servicing and 
maintenance of construction equipment would be restricted to the base yards of the mobile equipment. At 
these vehicle maintenance areas, strict enforcement of BMPs would be required. Clean up equipment would 
be maintained on site and clean up response plans would contain detailed spill response measures. 

6.12.8 Ecosystems 

Wildlife habitat is very limited along the transitways and at other sites proposed for road, ramp and transit 
center construction. Construction would directly affect individuals of species inhabiting the construction area 
that are relatively immobile or have small home ranges. The removal of this habitat would have little overall 
effect on wildlife populations: The sites do not represent .  unique or special habitats within the project area. 
The proposed build alternatives would have no major effect on the characteristics or size of populations of the 
resident wildlife species in the area. 

• The Regional and In-Town BRT alignments of the Refined LPA will cross streams in the study area on 
existing structures (bridges). Some of these bridges will require widening, but most of them, if not all, will not 
require new or reconstructed bridge piers within the streams. New piers may be necessary for a bridge 
widening at the Waiawa Interchange, but the need for new piers will not be determined until the final design 
phase. Construction of any piers would be in association with pre-existing bridges. Wherever possible, 
additional foundations or piers in the streams would be avoided. Construction impacts to water quality that 
may affect aquatic wildlife would be avoided through mitigation measures agreed to by the ACOE, the HDOH, 
and the DLNR during final design. 

Every precaution possible will be taken during construction to protect street trees. The tree impacts of the 
Refined LPA are described in Section 5.7. The construction impacts will consist of permanent removals 
and/or relocations of trees that are not compatible with the road widening requirements of the project, as well 
as tree trimming. Mitigation is addressed in Section 5.7 and will be described in detail in the tree preservation 
plan to be developed with a qualified certified arborist A qualified certified arborist will also prepare a tree 
protection plan to be used during construction. The plan will specify precautionary measures to be taken to 
protect trees that are being relocated, as well as measures to protect other nearby trees during construction. 
Community input will be a component in preparing the tree protection plan. Construction mitigation measures 
win include tree protection zones that will be observed, except in cases where earthwork at or near the base 
of a tree is necessary, construction watering of trees, and prohibiting construction vehicles from being parked 
under trees to avoid soil compaction. A Street Tree Review will also be conducted by the Department of 
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Planning and Permitting (DPP) as part of the construction plan review by the City. The DPP's Street Tree Review applies only to those trees not located within a Special Design District. 

In general, monkeypod trees pruned for replanting will take about one year to grow back their canopies, with full recovery expected in three to five years. The Kamani trees on Dillingham Boulevard will take a little longer to recover fully, about four to eight years. 

5.12.9 Solid and Hazardous Wastes 

1) Solid Waste 

The volumes of solid waste that would be generated with all of the alternatives are not anticipated to be beyond the ability of existing landfills to handle. Coordination would be conducted with the City Department of Planning and Permitting for a grubbing, grading, and stockpiling permit Waste generated by grubbing of the sites and all wastes generated during construction will be disposed of properly. Waste will not be burned. 
2) Contaminated Materials 

While chemicals would not contaminate much of the solid waste that would be generated by construction, portions of the solid waste would likely be contaminated. Contaminants that could exist in solid wastes generated by construction include petroleum hydrocarbons, pesticides, herbicides, organic solvents, metals, PCBs, corrosives, organic lead, contaminants contained in landfill leachate, and other parameters. For these contaminated fractions of the solid waste stream, the level of impact would depend upon: • the type of contamination; 
• location of the area generating the contaminated wastes; 
• proximity to surface waters; 
• groundwater flow direction and depth relative to site; 
• whether a contaminant release has occurred on the property; 
• status of the release; 
• the nature and extent of such release; 
• the proximity of the release to the alignment; and 
• the nature of project construction activities near a potentially contaminated area. 

A hazardous materials study was conducted in order to help identify potentially contaminated sites that would have an adverse impact on the project Section 3.9 discusses the relationship of the Refined LPA to potentially contaminated sites. 

The information provided for this study phase Is not detailed enough to make an exact determination of potential impacts. It is merely an identification of sites where a potential source of contamination may exist. Contamination can only be positively identified by sampling and laboratory analysis. There is the possibility that the project could affect sites that were not identified in the study or that sites identified as potential sources of contamination would not have an adverse impact on the project During future phases of the project, additional evaluation would be required to provide more information on construction activities of the Refined LPA. The additional evaluations could include, but not necessarily be limited to: additional record review, agency consultation, and soil, surface water, and groundwater sampling and analysis. For example, additional Phase I investigations of hazardous material sites would be completed where appropriate during the design phase. Specific recommendations, which could include Phase II sampling, would be prepared. 
The presence of asbestos-containing material and lead-based paint must be assessed for buildings, which would be razed as part of project construction. As part of assembling the right-of-way for the project, 
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buildings that would be acquired would be evaluated for hazardous materials and possible additional demolition costs. 

The Refined LPA bus routes themselves are not expected to involve contamination, because the transit vehicles will travel on existing roadways. As discussed in Section 3.9, only off street transit facilities such as transit centers and traction power supply stations (TPSS) may have the potential for petroleum, PCB, or other hazardous material contamination. The approximately 15 TPSS sites to be located intermittently along the In-Town BRT alignment would each have a roughly 500 square-foot footprint. In most cases, they would be located inside existing or proposed buildings. Potential TPSS locations are designated on the preliminary engineering drawings provided in Appendix B (see Volume 3). However, since it would be 8 to 14 years before the EPT is installed depending on the segment, the locations shown on the design drawings are not site specific; each notation is intended only to indicate the general vicinity in which a TPSS would be placed. Site specific environmental assessments of each TPSS would be prepared prior to proceeding with implementation of EPT. Locations and design treatments would be established with community input. 
The selection of mitigation measures would consider avoidance of exposure, minimizing impacts through redesign, and remediation. The need for and type of mitigation measure that would be required would depend on the nature of the contamination, the construction methods and the development plans (i.e. where structures and pavements will be located). The information collected during additional evaluations would be used to define the impacts and develop appropriate measures to minimize or eliminate any adverse impacts from site contamination. 

In addition, issues relating to worker health and safety would have to be considered during construction because the health and safety of on-site personnel could be affected if they are exposed to contaminants. When contaminants are identified, the level of Personal Protective Equipment (PPE) that may be required and/or the need for special handling procedures would be assessed. However, it is likely that many types of contaminants that would be encountered would not require special protective equipment, but would require special handling to reduce potential exposure. A Contaminant Management Plan (CMP) detailing contaminant handling procedures and remedial response action would be prepared. 

Project specifications should note the potential presence of methane at certain sites and at certain areas along the In-Town BRT route, and should require the contractor to take appropriate measures to protect workers. 

Next steps would depend on whether the contaminated site was already owned by a government agency or whether site acquisition from a private owner is contemplated. If the site was to be acquired, necessary remediation activities would become a factor in the real estate negotiations. Often, the present owner is required to remediate the site before transfer to government ownership. Tenants should be required to remove all their equipment and materials when they vacate the properties. 

Any site remediation would be performed in accordance with applicable State and federal laws. Required monitoring and remediation plans would be designed in coordination with the HDOH and other agencies, and the plans would be implemented prior to construction. Both soil and groundwater contamination would be addressed. In addition, the contractor would develop an Emergency Response Plan in coordination with the HDOH and other agencies to establish procedures should hazardous materials be encountered during construction. The handling, treatment, and disposal of any contaminated materials encountered would occur in full compliance with all appropriate requirements. 

5.12.10 Utility Service 

The Refined LPA would affect few major utilities but many minor ones, particularly if the embedded-plate traction power system is selected. Substantial planning would occur so that interruptions in utility service to customers are minimized. Coordination with utility providers during planning, final design, and construction 
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would identify problems and provide opportunities to resolve them prior to construction. Replacement and/or relocation of utilities would be closely coordinated with roadwork and stop construction to minimize disruption to adjacent properties and traffic. Disruptions to utility service, if necessary, would be restricted to short-term localized events. Careful scheduling of these disruptions and prior notification of adjacent properties that would be affected by temporary service cut-off would mitigate some of the utility relocation impacts. 

Many of the utilities that are to be buried underground or moved to another underground location could be relocated simultaneously with existing utilities to minimize the need for multiple excavations. As much as possible, relocated utilities would be buried together or coordinated with infrastructure improvements already planned by the City or other agencies. 

A preliminary review of the Refined LPA alignment, stops, and transit centers in relation to siren locations for the Civil Defense Warning System indicate that no significant impact will occur. Coordination with Oahu Civil Defense will continue. If sirens need to be relocated as a result of the project, they would remain in the same vicinity and be placed and designed to maintain comprehensive emergency warning coverage. Locations would be coordinated with Oahu Civil Defense during final design. 

Coordination of utility relocations would be scheduled, programmed, and monitored as a part of the Construction Management Plan and Public Participation Program. 

5.12.11 Economic 

Construction activities associated with the Refined LPA would result in over 9,400 person-year jobs generated (see Section 5.1.5). During construction of the Refined IPA, local businesses could be negatively affected by Increased congestion in front of their properties or by reduced access. Location-specific measures, including access, safety, noise and aesthetic requirements of adjacent businesses, would be identified during final design and incorporated into construction contracts. A public information program for commuters, tourists, local residents and the business community would be sustained. A community and government agency mitigation involvement program would be Initiated to allow for the exchange of information and ideas. 
5.12.12 Aesthetic and Visual 

The construction work for the Refined LPA would occur in highly visible and traveled areas. Therefore, orderly and clean work sites would be required and enforced throughout construction. Landscaping would be left in place and protected for as long as possible and replaced as soon after construction as possible. Plans for re-landscaping the impacted areas will be reviewed by DPP to maintain cohesive visual corridors. 
5.12.13 Historic Resources and Archaeology 

Discussion of the potential impacts on historic properties is provided in Section 5.10. Historic-period resources will not be affected by construction because these properties will not be In the construction area, .nor will they be used to store equipment and vehicles or used as staging areas. There is a chance that construction along certain sections of the study area, such as Waikiki, would uncover Kupuna lwi (ancestral bones) or other archaeological artifacts. However, the project area is mostly urban and has been substantially altered for many years. In addition, most of the project requires little excavation. The project's MOA will provide procedures in the unlikely event that unanticipated resources are encountered during construction. The SHPO would be notified immediately if any bones, artifacts or other signs of historic occupation are observed. 
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- 5.13 OTHER ENVIRONMENTAL CONSIDERATIONS 

5.13.1 Cumulative Impacts 

A cumulative impact is an "impact on the environment which results from the incremental impact of the action 
when added to other past, present, and reasonably foreseeable future actions...." (40 CFR 1508.7). 

The cumulative impacts of an investment in transportation infrastructure in the primary transportation corridor 
would stem from urban development and re-development Since a key purpose of this project is to focus 
future development in the urban core and Kapolei, the cumulative impacts of the project are viewed as 
positive. Investment in other infrastructure systems will be necessary to support the increase in development 
density. Without the project, urban living would be less attractive, and low density and sprawl development 
would continue. Continuation of current low density development patterns Is inconsistent with the vision for 
Oahu that was articulated by the public during the Oahu Trans 2K community involvement activities, and is 
inconsistent with the project purpose of concentrating development. Further discussion of possible 
cumulative impacts resulting from the project is provided below. 

1) Land Use 

The No-Build Alternative would result in deterioration in current levels of mobility as existing suburban growth 
patterns continue along with an increase in vehicles on the roadways. In the absence of sufficient people-. 
carrying capacity, it would be more difficult to achieve the desired concentrated growth pattern. The No-Build 
Alternative would encourage suburban growth patterns and the conversion of open space to low density 
subdivisions. 

With the TSM Alternative, people-carrying capacity would be increased, but not to a degree sufficient to 
encourage the types of transit-oriented developments that would arise with the Refined LPA. 

The Refined LPA would substantially enhance mobility by increasing people-carrying capacity. Growth would 
be attracted to locations along the alignment of the In-Town BRT system in the urban core. 

Higher density redevelopment in a transit-supportive manner, particularly at transit centers and transit stops, 
would be encouraged. The Refined LPA would be more effective than the TSM and No-Build Alternatives in 
supporting an urban growth strategy that integrates land use and infrastructure planning. It would help 
facilitate desired land use development patterns consistent with the vision for the island. 

2) Farmland 

Agricultural activities occur in Ewa and Central Oahu. State and City policies encourage urban development, 
particularly in Ewa. Consistent with State and City policies, urban development would convert some open 
space to urban land uses. 

3) Displacements and Relocations 

Subsequent urban development and redevelopment projects and those associated with the Refined LPA 
could displace existing land uses temporarily as well as permanently. These displacements would be 
specified and analyzed during the environmental review of the subsequent development projects. 
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4) Socioeconomic 

After the transportation investment is made, subsequent developments would enhance short- and long-term employment. Economic efficiency would increase through the improvement of transportation service and mobility. 

5) Transportation 

Planned transportation projects, including the alternatives addressed in this document, would enhance transportation service and mobility. 

6) Air Quality and Noise 

The project area has good ambient air quality conditions (see Section 3.5), and planned projects or developments would not substantially change air quality. 

As urban development proceeds and density increases, ambient noise levels from various human activities may be expected to rise. 

7) Water Resources 

Impacts on water resources are highly regulated. As 'urban development proceeds, water quality impacts of each project would be assessed during the environmental review and permitting processes. 
8) Biological 

Subsequent development would affect ecosystems in the primary transportation corridor, but such ecosystems are already highly modified by human activity. Existing ecosystems would be replaced by incorporating appropriate landscaping into each development project. The biological impacts of each project 
F 	 would be assessed through its environmental review process 

9) Historic and Archaeological 

Historic buildings and structures are protected under federal and State law. As subsequent development proceeds, project proponents are required to coordinate with the SHPD before construction affects an historic property. Impacts to archaeological sites are not expected because the primary transportation corridor is largely urban or previously disturbed open space. However, should there be inadvertent encounters with burials, the SHPD must be informed, and appropriate actions taken. 

10) Parklands 

The parklands of Oahu are publicly owned. Development associated with the Refined LPA would not affect parklands except to provide for greater access. Subsequent developments would not encroach on parks. Any potential impacts on parklands would be assessed during the environmental review process for each subsequent development. 

11) Visual and Aesthetic 

7 

11.-1 
Visual conditions would change as urban development proceeds. Visual impacts associated with the Refined LPA would be positive since the vehicles would be operating on existing roadways and transit stops would be designed to be visually compatible with and where possible enhance the surrounding land uses. Visual 
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resource impacts associated with other development would be assessed during the environmental review 
process for specific projects. 

12) 	Infrastructure and Utilities 

A transportation infrastructure investment in the primary transportation corridor would increase people-
carrying capacity and mobility, and facilitate higher density development. Therefore, as development density 
increases, more demand would be placed on other infrastructure and utility systems such as water supply, 
sewage systems, and electric distribution. Investments in these other infrastructure systems would be 
necessary to accommodate increased development density. 

5.13.2 Relationship Between Local Short-Term Uses Versus Long -Term Productivity 

Short-term uses of the environment versus long-term productivity refers to the interplay between typically 
adverse, short-term, construction-phase impacts, and the benefits of the project upon completion. The 
relative balance between these factors must be disclosed. 

A transportation infrastructure investment in the primary transportation corridor would create short-term, 
confined adverse impacts during construction. These impacts are discussed in more detail in Section 5.12, 
but include temporary, localized increases in fugitive dust emissions, noise, and traffic congestion. Utility 
services could be temporarily affected, and erosion from exposed areas would need to be prevented. 
Construction-phase impacts would be mitigated, as described in Section 5.12. 

A transportation infrastructure investment would counterbalance the temporary, construction-phase impacts. 
The investment would promote long-term productivity, and improve the quality of life for Oahu residents and 
visitors. Specifically, transportation improvements would: 

• Improve public transportation service on Oahu, especially within the urban core of Honolulu—Kalihi-
Palama to the University of Hawaii/Waikiki, and to and from the Kapolei/Ewa region. 

• Support and encourage desired land use development patterns, such as higher density development in 
the urban core and in Kapolei. 	 I 

• Provide Improved travel time for transit patrons, thereby providing an attractive alternative to the private 
automobile. 

The long-term productive uses listed above outweigh the temporary nature of the adverse construction-phase 
Impacts of the project, which would be mitigated. The No-Build Alternative would not achieve the long-term 
productivity enhancements listed above. 

5.13.3 Commitments of Resources 

Given the urban setting of the primary transportation corridor, irreversible commitments of resources would be 
those associated with the construction process, such as use of energy, construction materials, and labor. 
Once applied to this project, these resources would not be available for other projects. This commitment of 

; 

	

	 energy, materials and labor is not a drawback since these resources would otherwise be committed to a 
different construction project. 

5.13.4 Unresolved Issues 

The extensive public involvement, coordination, and consultation that have occurred during the project has 
resulted in substantial input on issues and concerns relative to the proposed project. Most issues raised have 
been addressed in this FEIS, although some issues remain unresolved. The unresolved issues are presented 
below with a brief discussion regarding resolution of the issue. 
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1. BRT Vehicle Technology.  Two electric propulsion technologies are being considered for the In-Town BRT vehicles, embedded plate and hybrid-electric. Because the embedded plate technology is still in the final stages of development prior to commercial availability, the City is proposing to use hybrid-electric buses initially along the In-Town BRT alignment. In 2008 a decision will be made whether to switch to an embedded plate technology, and conversion would happen starting in the year 2010 and be completed in 2016. This EIS discloses the known impacts of both hybrid and embedded plate technology, with the exception of impacts from traction power supply stations (TPSS) associated with embedded plate technology. If embedded plate technology is selected, the locations of TPSS will need to be identified and their impacts disclosed in a separate document prior to its implementation. 

2. BRT Stop Design.  The design of the SRI stops will be completed during the next project phase, final design. The final design of BRT stops will involve public and agency input. 

3. Noise Wall Design.  The design of the noise walls required at the Puuwai Momi Apartments will be completed during the next project phase, final design. The final design of the noise walls will involve public input. 

4. Tree Relocations.  The exact locations where affected trees will be replanted will be determined during final design. 

5. Ground Water Impacts.  Ground Water Impact Assessment (under Section 1424(e) of the Safe Drinking Water Act) and coordination with the EPA to address potential impacts to the Southern Oahu Basal Aquifer (SO BA) is being completed by DTS. 

6. Historic/Archaeological Resources Memorandum of Agreement (MOM.  The MOA between the City and the SHPD will be completed prior to the final design phase. It will incorporate specific procedures to be followed, if Kupuna lwi is found during construction, and stipulations regarding consultation with the SHPD and other stakeholders on the design of transit stops that may adversely affect historic properties. 

7. Hazardous Materials.  Phase I investigations of hazardous material sites will be completed where appropriate during the next project phase, final design. As a result of that investigation, specific recommendations, which could include Phase II sampling would be prepared and executed. 

8. Parking and Loading Zone Mitigation.  In areas where a large concentration of on-street parking spaces will be affected, replacement parking in new off-street parking facilities will be considered during final design, but only if they meet other livable community objectives and are the result of community-based planning. Likewise, loading zone impact mitigation will be considered during final design and community-based planning will be an integral part of the design phase to address mitigation measures for loading zone impacts. 

9. Section 404 permit (Nationwide.  New piers may be necessary for a bridge widening at the Waiawa Interchange, but the need for new piers will not be determined until the final design phase. If necessary, a Clean Water Act Section 404 permit will be obtained from the U.S. Army Corps of Engineers (ACOE). 
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CHAPTER 6 FINANCIAL ANALYSIS AND EVALUATION 

6.0 OVERVIEW AND ORGANIZATION 

This chapter presents the financial analysis for the No-Build Alternative, Transportation Systems Management 
(TSM) Alternative, and Refined Locally Preferred Alternative (LPA) described in Chapter 2. This chapter also 
presents the alternatives' comparison, which were in Chapter 7 in the Major Investment Study/Draft 
Environmental Impact Statement (MIS/DEIS) and Supplementary Draft Environmental Impact Statement 
(SDE1S). 

The proposed financial plans for capital and for operations and maintenance (O&M) of the Refined LPA are 
presented within the context of the comparative costs and revenues associated with each alternative. 

The Bus Rapid Transit (BRT) systems in the Refined LPA will be implemented over Fiscal Years (FYs) 2003- 
2016. As defined in the City and County of Honolulu's Revised Charter, fiscal years extend from July 1 
through June 30. Over the 14-year implementation period, the capital cost of the Refined LPA BRT Program 
is projected to be $616.7 million in Year of Expenditure dollars (YOE $). Of this total, $243.2 million will be for 
the In-Town BRT system, $129.1 million will be for adding Embedded Plate Technology (EPT) to the In-Town 
BRT system, and $244.4 million will be for the Regional BRT system. 

Also included in the Refined LPA's financial analysis are the capital costs required for the acquisition and 
replacement of the entire bus and TheHandi-Van fleet and other system-wide improvements. These amount to 
$426.0 million (in YOE $) over the 2003 ..2016 period in which the Refined LPA BRT Program is implemented. 
For the 2003 through 2025 forecasting period used for environmental analyses in this Final Environmental 

Impact Statement (FEIS) the capital cost of the bus and TheHandi-Van acquisition and replacement program 
and other system-wide improvements is projected to be $723.3 million (in YOE $). The total estimated capital 
cost for the Refined LPA including vehicle acquisition and systemwide improvements is therefore $1.04 billion 
for the period 2003 through 2016, and $1.34 billion for the period 2003 through 2025. These are in YOE 
dollars 

The FEIS financial analysis for the Refined LPA differs from the MIS/DEIS and SDEIS financial analyses in 
four primary ways: 
• Refined LPA capital costs reflect additional refinements made to the proposed project, including alignment 

modifications. These have lowered the cost; 
• State highway funding has been removed as a capital revenue source; 
• City highway funding has been removed as a capital revenue source; and 
• The Implementation phasing plan for the Refined LPA has been adjusted to accommodate a conservative 

estimate of revenues over the 14-year period extending from FY 2003 to FY 2016. 

The financial analysis concludes that the Refined LPA, along with the system-wide bus and TheHandi-Van 
replacement and expansion program, can be funded without adding new taxes or raising taxes using the 
following revenue sources: 

Capital Funding for the Refined LPA Program 
FTA Section 5307 Urbanized Area Formula (UZA) Funds 22% 
FTA Section 5309 Fixed Guideway Modernization (FGM) Funds 2% 
FTA Section 5309 Bus Capital Funds 5% 
FTA Section 5309 New Starts Funds 23% 
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Federal Highway Administration (FHWA) Funds 	 13% 
City General Obligation (GO) Bonds 	 3.5ya 

TOTAL 	 100% 

system -Wide Operations & Maintenance Funding 
Passenger Fares 
FTA Section 5307 UZA Funds 
City Operating Support 
TOTAL 

26% 
7% 

firm 
100% 

With respect to capital costs, the Refined LPA calls for expenditure of $731.07 million over the No-Build 
Alternative and $589.2 million over the TSM Alternative between FYs 2003 and 2016. With respect to system-
wide operations and maintenance and debt service, the average annual increase in the City contribution for 
the Refined LPA over the No-Build Alternative would be $ 25.0 million between FYs 2003 and 2016. Of this 
total, $17.3 million would be for incremental annual O&M funding support and $7.7 million for incremental 
annual debt service payment During the same period, the average annual increase in the total City 
contribution for the Refined IPA over the TSM Alternative would be $15.8 million. Of this total, $11.9 million 
would be for incremental annual O&M funding support and $3.9 million for incremental annual debt service 
payment 

In comparing the alternatives, the Refined LPA will provide the greatest increase in ridership within the Primary 
Corridor with an increase of over 13 percent The Refined LPA will help achieve a more balanced 
transportation infrastructure in the Primary Transportation Corridor compared to the No-Build and TSM 
Alternatives. Compared to the No-Build and TSAI, Alternatives, the Refined LPA will result in higher islandwide 
and commuter transit ridership; carry more people during the morning peak hour, and improve the 
transportation linkage between Downtown Honolulu and Kapolei, Waikiki, UH-Manoa, and Kalihi. The $5.01 
and $4.52 incremental cost per new transit rider for the Refined LPA over the No-Build and TSM Alternatives 
respectively is very favorable compared to the $6.25 incremental cost per new transit rider for the TSM 
Alternative over the No-Build. 

6.1 	FINANCIAL ANALYSIS 

The Honolulu City Council has supported the financial approach to funding this project with primarily Federal 
funds and City GO Bonds. Resolution No. 99-338 adopted in December 1999, stated, in part, that "Be it 
further resolved that the Council strongly supports a preliminary financial approach to include phased use of 
federal transportation funds, local highway funds and City GO Bonds to provide the necessary funding;..." 
The Council's intentions are incorporated in the key elements and assumptions of this financial analysis. 

This section summarizes the financial implications by presenting the capital and operating financial plans for 
each alternative. The financing plans are constructed to be affordable on an annual basis. A description is 
provided of the assumed revenue sources, commitment of these sources, and schedule of annual outlays 
planned. 

Major existing sources of revenues were examined to determine the adequacy of sources of funds for the 
capital and operating requirements of the alternatives. Costs were then compared to the revenues projected 
to be available from these sources over the fourteen-year period of FYs 2003 to 2016, the years in which the 
projects would be implemented. Costs and revenues were also compared over the 23-year period of FYs 
2003 to 2025. 

The financial analysis is presented in year-of-expenditure (YOE) dollars. This provides a better understanding of 
the actual funds that would need to be expended and of the relative effect of inflation on costs and revenues. A 
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baseline rate of inflation of 2.5 percent has been assumed. The 2.5 percent rate is consistent with recent trends 
in the U.S. national inflation rate and one percent higher than Hawaii's inflation rate of 1.5 percent per year for the 
past five years. Year-of-expenditure dollar values are computed by multiplying 2002 dollar values by the 
compounded escalation factor for the relevant year. For example, in year-of-expenditure dollars, $1.00 in 2002 is 
equivalent to $1.025 in 2003 and $1.051 in 2004, using the assumed baseline inflation rate of 2.5 percent. 

The financial analyses have been prepared on the basis of the information and assumptions set forth in this 
chapter. The projections may be affected by fluctuating economic conditions and are dependent on the 
occurrence of future events. Therefore, future financial requirements may vary from the projections and such 
variations could be material. These financial plans are based on specific implementation schedules and 
estimates of capital costs made during preliminary engineering which will be refined during final design. If 
available funding, construction costs, planning issues or other factors impact the schedule or the ability of the 
City to secure financing, the implementation schedules will need to be adjusted to accommodate the changed 
conditions. The financial plans for the alternatives assume that responsibility for funding and implementation 
will be shared among the City and federal transit and highway agencies. After environmental clearance is 
achieved, the respective roles and responsibilities of the various involved parties will be further clarified and 
their respective commitments of funding confirmed. 

6.1.1 Kay Measuren of Flnannial Porformanne 

The financial assessment uses a cash flow analysis to evaluate the ability of the various sources of capital and 
operating revenues to fund the estimated annual capital and O&M costs of the alternatives over the FYs 2003- 
2016 implementation period and over the FYs 2003 —2025 period. The sources and uses cash flow analysis 
consists of four basic components: Capital Costs, O&M Costs, Capital Revenues, and Operating Revenues. 

Key measures have been used to assess the financial performance of the alternatives and to contrast the 
Refined LPA to the No-Build and TSM Alternatives. These measures are: 

CAPITAL PERFORMANCE MEASURES 
• Total Capital Cost; 

• GO Bonds Issued by the City; 

• ETA New Starts Funding Required; 

• FHWA Funding Required; 

• Average Annual Debt Service Payment (Post-2003 Debt); 

• Ratio of Debt Service on GO Bonds (including Self-Supporting Bonds) to the City's Total Operating 
Budget: Maximum Ratio Reached; and 

• Ratio of Debt Service on Direct Debt (excluding Self-Supporting Bonds) to General Fund revenues: 
Maximum Ratio Reached. 

OPERATING PERFORMANCE MEASURES (FY 2007-2016) 
• Average Annual O&M Costs; 

• Average Annual City Operating Support for Transit O&M; 

CAPITAL AND O&M PERFORMANCE MEASURES (FY 2007-2016) 
• Average Annual Total City Contribution Required for Debt Service and O&M; 

• Average Annual Increase in Total City Contribution Over the No-Build Alternative; and 

• Average Annual increase in Total City Contribution Over the TSM Alternative. 

The results associated with these measures are discussed in Section 6.1.5. 
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61.2 Costs 

The capital and O&M costs of the alternatives were computed in 2002 dollars over the FYs 2003-2025 period. 
These costs were then inflated to reflect year-of-expenditure dollars based on the proposed implementation 
schedule for each alternative. The financial analyses and tables focus on the first fourteen years, which is the 
implementation period for the Refined LPA. The sections below summarize the capital and O&M costs of the 
alternatives. 

1) 	Capital Costs 

-a 

,.■•■■ 

Table 6.1-1 summarizes the capital cost estimates for the No-Build Alternative, TSM Alternative, and Refined 
LPA in YOE dollars, by major cost component, over the fourteen-year implementation period of FYs 2003- 
2016. The capital cost estimates include construction costs and soft-costs such as final design and 
construction management costs, as well as set-asides for contingencies. To assure consistency, the 
implementation schedules used in the financial analyses are consistent with the schedules shown in 
Chapter 2. 

TABLE 6.1-1 
CAPITAL COSTS, BY ALTERNATIVE 

FISCAL YEARS 2003 — 2016 
(YOE $, 000) 

I No-Build _I 	TSM I Refined LPA 
SYSTEM-WIDE IMPROVEMENTS 	 . 

Bus Acquisitions $267,755 $296,837 $356.426 
TheHandl-Van Vehicle Ac uisitions 22 905 22 905 22 905 
Bus Maintenance Facility Expansion — $35,668 $35,668 
Transit Centers and Parking $10.061 $31,702 — 
Kamehameha Hiahway Corridor and Transit Centers $10,882 $10,882 $10,982 _ 
Park-and-Ride — $6,076 — 
Bus Priority Treatment — $34.434 — _ 
Zipper Lane — $14.982 — 
Subtotal. System-Wide Improvements $311.602 $453.486 $425,982 

IN-TOWN BRT COMPONENT 
In-Town BRT Fixed Facilities — — — $227,793 
Net Cost of In-Town BRT Vehicles — — $15,446 
Subtotal. In-Town BRT Component — — — $243.239 

EMBEDDED PLATE TBCHNOLOGY 1EPT1 COMPONENT 
EPT Fixed Facilities — — $97,826 

$31,246 Net Cost of EPT Vehicles — — 
Subtotal. EPT Component — — $129,072 

$372,310 Subtotal. In-Town BRT and EPT Components 
REGIONAL BRT COMPONENT 

BRT Transit Centers and /Parking — — $31.744 
BRT Zipper Lanes — — $142,410 
BRT Priority Ramp Improvements — — $70,225 
Subtotal. Regional BRT Component — — $244.379 

Subtotal. In-Town BRT. EPT. and_Reglonal BRT — — $616,689 
$1.042.671 TOTAL CAPITAL COSTS $311.602 $453.486_ 

Source: Sharon Greene & Assodates. November 2002. 
Note: Rounding of numbers may affect subtotals and totals. 
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2) 	Operating and Maintenance (O&M) Costs 

The O&M costs for the No-Build Alternative, TSM Alternative, and Refined LPA include some or all of the 
following: 
• Bus O&M; 

• TheHandl-Van O&M; and 

• In-Town BRT System O&M. 

Tables 6.1-2A and 6.1-2B summarize O&M costs of the alternatives for two fiscal years in FY 2002 constant 
dollars. The fiscal years selected are FY 2007, at completion of In-Town BRT System's fixed facilities (in the 
Refined LPA) and FY 2017 when the Refined LPA is fully operational using Embedded Plate Technology. To 
facilitate comparison with current costs for transit operation, these costs are presented in 2002 constant 
dollars and compared to the budgeted O&M costs for FY 2002 in Table 6.1-2A and 6.1-2B, respectively. 
Annual O&M costs for each alternative through FY 2025 are reported in Year of Expenditure dollars in the 
Appendix C cash flow tables. 

TABLE 6.1-2A 
COMPARISON OF FY 2007 ESTIMATED OPERATING AND MAINTENANCE COSTS, 

BY ALTERNATIVE, TO FY 2002 O&M BUDGET (IN 2002 CONSTANT $, 000) 

FY 2002 
Budget 

I 	 FY 2007 

'No-Build TSM Refined LPA 
Bus $117.582 $119,653 $121,579 

, 	$14.067 
$135,646 

$126_808 
$14,067 

$140,875 
TheHandi-Van $12.688 $14,067 
TOTAL $130,270 1 $133,720 , 

Source: Sharon Greene & Assodates, November 2002. 
Note: At completion of In-Town BRT System fixed faculties. 

TABLE 6.1-2B 
COMPARISON OF FY 2017 ESTIMATED OPERATING AND MAINTENANCE COSTS 

BY ALTERNATIVE TO FY 2002 O&M BUDGET (IN 2002 CONSTANT $, 000) 

. 
FY 2002 
Budget 

FY 2017 

No-Build _ TSM Refined LPA 
Bus $117,582 $120.233 $130.699 $142,286 
TheHandi-Van $12,688 $15,129 $15,129 $15.129 
TOTAL $130,270 $135,362 $145,828 $157.415 

Source: Sharon Greene & Associates, November 2002. 
Note: At first year of operation of the Refined LPA using Embedded Plate Technology. 

In addition to O&M costs for bus and TheHandi-Van service, an estimated $798,500 (in 2002 constant dollars) 
will be needed for Zipper lane O&M costs attributable to the Regional BRT system in the Refined LPA from the 
beginning of their use to FY 2025. Additional funds will also be needed for O&M costs attributable to Zipper 
lane improvements in the TSM Alternative. Since the zipper lane project elements in these alternatives are 
part of the Interstate highway system, the financial plans assume that the costs will be borne by the State of 
Hawaii Department of Transportation (SDOT) as part of their annual O&M costs. Therefore, O&M costs 
associated with the Zipper lanes are not included in the financial analyses for the TSM Alternative and the 
Refined LPA. 
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The City's conceptual funding plans propose six revenue sources to fund the capital costs associated with the 
various cost elements comprising the alternatives. These sources consist of four specific Federal Transit 
Administration grant programs, Federal Highway Administration funds from various potential sources, and City 
general obligation bond funds. Three revenue sources are proposed to fund operating and maintenance costs. 

1) 	Revenue Sources for Capital Costs 

Revenue sources for the capital costs associated with the alternatives include the following proposed ETA and 
City sources and potential FHWA sources from a combination of FHWA programs: 

Federal Transit Administration (ETA) Funds 

• ETA Section 5307 Urbanized Area (UZA) Formula Grants; 
• ETA Section 5309(m)(1)(A), Capital Investment Grants and Loans - Fixed Guideway Modernization 

Formula Grants; 

• ETA Section 5309(m)(1)(B) Capital Investment Grants and Loans - New Starts Discretionary Grants; 
and 

• ETA Section 5309 (m)(1)(C) Capital Investment Grants and Loans - Bus Capital Discretionary Grants. 
Federal Highway Administration (FHWA1 

• Surface Transportation Program (STP) 23 U.S.C. Section 133; 
• Congestion Mitigation and Air Quality Program (CMAQ) 23 U.S.C. Section 149; 
• Interstate Maintenance Program (IM) 23 U.S.C. Section 119; and 
• National Highway System Program (NHS) 23 U.S.C. Section 103(b). 
ratx_rasaltanciRraceeda 

Tables 6.1-3A through 6.1-3C identify the potential capital sources assumed to fund the annual capital costs of 
the program elements over the FYs 2003-2016 period for each alternative. Costs are presented in year of 
expenditure dollars. The conceptual funding plans for the FEIS differ from those shown in the MIS/DEIS and 
SDEIS in four primary ways: 
• Refined LPA capital costs reflect additional refinements made to the proposed project, including alignment 

modifications. These have lowered the cost; 
• State highway funding has been removed as a capital revenue source and replaced with City GO bond 

proceeds and ETA Section 5309 New Start grant funds; 
• City highway funding has been removed as a capital revenue source and replaced with City GO bond 

proceeds; and 

• The implementation phasing plan for the Refined LPA has been adjusted to accommodate a conservative 
estimate of revenues over the 14-year period extending from FY 2003 to FY 2016 

Federal Transit Administration (FTA) Funds 

ETA currently_provides federal assistance for the City's mass transit program under the Transportation Equity 
Act for the 21 1%  Century (TEA-21), as amended, which authorizes FTA programs from Federal Fiscal Year 
(FEY) 1998 through FEY 2003. New legislation is presently being developed that will authorize ETA's 
continued operation for another four to six years. 
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The statute related to transit laws is codified in Title 49 United States Code (U.S.C.) Chapter 53. The various FTA funding sources identified in the financial analyses are described below. The term uapportionment" refers to a statutorily prescribed division or assignment of funds based on formulas in the law. The term "allocation" refers to an administrative or Congressional distribution of those funds that do not have Statutory distribution formulas. 

While the guaranteed transit funding levels in TEA-21 provide greater certainty about the annual flow of federal transit monies, FTA funds are appropriated on a yearly basis by Congress. Some level of uncertainty remains regarding the amount and timing of the discretionary and formula funds assumed for the alternatives. The conceptual Capital Financial Plans assume an annual apportionment of FTA Section 5307 Urbanized Area formula funds and $242.0 million in FrA Section 5309 New Starts funds for the BRT component. The continued authorization of FTA grant programs is assumed through FY 2025. 

Urbanized Area (UZA) Formula Program, 49 U.S.C. Section 5307 
The UZA Formula Program provides FTA funds for transit capital (including preventative maintenance) and planning. The term "preventive maintenance" is defined as all maintenance costs. The federal share for capital and planning assistance projects under the UZA Formula Program is up to 80 percent of the net project cost. The City is the direct recipient of Section 5307 funds. 

A total of $25.3 million is assumed as the City's FY 2003 Section 5307 apportionment amount This aggregated amount for the Honolulu and Kaneohe urbanized areas was calculated by FTA using the U.S. Department of Transportation's proposed FFY 2003 budget. From this total, $1.7 million will be transferred to FHWA In 2003 for the State's vanpool program, with $1.0 million assumed to be transferred annually thereafter. The City's annual Section 5307 apportionments are projected to increase 2.3 percent per year, consistent with the forecast assumptions of the General Accounting Office. /  

The financial analyses allocate $20.0 million in Section 5307 funds for preventive maintenance in 2003 and 2004. Beginning In 2005, 30 percent of the City's annual Section 5307 apportionments are earmarked for preventive maintenance, up to the maximum statutory limit. The remaining 70 percent is used for other capital and planning activities. In years in which the entire 70 percent is not required for capital or planning activities, the remaining amounts are used for preventive maintenance. The Section 5307 assistance for preventive maintenance reduces the City's annual subsidy for transit operating and maintenance (O&M) costs. Section 5307 funds are used for all alternatives. Over the FY 2003-2016 period, a total of $730.5 million is projected to be received. 

Capital Investment Grants and Loans, 49 U.S.C. Section 5309 
Under 49 U.S.C. Section 5309, FTA makes grants to assist in financing capital projects under the following three categories of projects: 

• Modernization of fixed guideway systems, 49 U.S.C. Section 5309(m)(1)(A); 
• Construction of new fixed guideway systems and extensions (New Starts), 49 U.S.C. Section 

5309(m)(1)(B); and 

• Bus and bus-related facilities, 49 U.S.C. Section 5309(m)(1)(C). 

"Budget of the United States Government, Analytical Perspectives, Fiscal Year 2003," Chapter 7. Table 7-3: Federal Investment Spending and Capital Budgeting. Federal Investment Budget Authority and Outlays: Grant and Direct Federal Funds, page 137. 

Primary Corridor Transportation Project 	 Final EIS November 2002 	 6-10 

•■■I 

$ 

AR00048339 



Fixed Guideway Moderni7ation (FGM) 

Capital projects to modernize or improve fixed guideway systems are eligible for Fixed Guideway 
Modernization assistance. The term "fixed guideway" refers to any transit service that uses exclusive or 
controlled rights-of-way or rails, entirely or in part. The term includes the portion of motor bus service 
operated on exclusive or controlled rights-of-way, and high occupancy vehicle (HOV) lanes. Eligible projects 
include, but are not limited to, the purchase of rolling stock, signals and communications, operational support 
equipment, and preventive maintenance. This funding source is used for bus acquisition in the capital 
financing plans for each alternative. 

The City is the direct recipient of Section 5309 FGM funds. Approximately $1.3 million is assumed as the 
City's FY 2003 Section 5309 FGM apportionment amount. The amount was calculated by FTA using the US 

, Department of Transportation's proposed FFY 2003 budget. The City's annual FGM apportionments are 
projected to increase two percent per year. A total of $20.8 million is Section 5309 FGM funding is projected 
over the FY 2003-2016 period. The City would qualify for higher levels of FGM funding when the BRT fixed 
guideway systems in the Refined LPA are at least seven years old. The potential increases in future FGM 
funding are not included in the financial analyses and result in a conservative estimate of future funding levels 
from this source. 

NEW Starts 

The term 'New Starts" refers to a project that involves building a new fixed guideway system or extending an 
existing fixed guideway. Projects become candidates for funding by successfully completing the appropriate 
steps in FTA's major capital investment planning and project development process. Capital projects under 
this category include, but are limited to, preliminary engineering, acquisition of real property (including 
relocation costs), final design, construction, and initial acquisition of rolling stock for the system. 

FTA Section 5309 New Starts funding is proposed only for the Refined LPA. New Starts funds are assumed 
to pay for 39 percent of the BRT systems in the Refined LPA. By BRT system component, New Start monies 
will fund 50 percent of the cost of the In-Town BRT system, 50 percent of the cost of the EPT, and 23 percent 
of the cost of the Regional BRT system, with FTA Bus Capital, FHWA, and local funds paying the balance. A 
total of $242.0 million in FTA New Starts funding is proposed. The City would be the direct recipient of FTA 
New Starts funding allocations for the Refined LPA. 

Bus and Bus-related Facilities (Bus Capital). 

The major eligible items under this category are buses and other rolling stock, ancillary equipment, and the 
construction of bus facilities. This category also includes bus rehabilitation and leasing, park-and-ride 
facilities, parking lots associated with transit facilities, and bus passenger shelters. 

Section 5309 Bus Capital funds are assumed in the financial analysis of all alternatives. Over the FY 2003- 
2016 period, a total of $8.7 million in Section 5309 Bus Capital funding is proposed for the No-Build and TSM 
Alternatives and $47.7 million for the Refined LPA. Funding for Bus Capital projects is at the discretion of 
Congress or the Secretary of Transportation, and is not allocated using a statutory formula. The City would be 
the direct recipient of Section 5309 Bus Capital funds allocated for its bus and bus-related facility projects. 

Fecfprai Highway Ariminictration (FHWA) FirincK 

Like FTA, FHWA is authorized to provide federal aid under TEA-21 until FFY 2003. The next surface 
transportation authorization act will also include FHWA programs. The State of Hawaii Department of 
Transportation Is the direct recipient of FHWA funds and currently receives between $116.0 million to $120.0 
million each year. Funding for the Refined LPA is projected to use about 17 percent of the total FHWA funds 
available for transportation projects, not including any formula increases after the TEA-21 authorization period. 
The funding plan for the Refined LPA is included in the Transportation for Oahu Plan (TOP) 2025, approved 
by Oahu Metropolitan Planning Organization (OMPO) on April 6, 2001. 
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Federal highway law is codified in Title 23 U.S.C. The FHWA programs that are potential sources of funds are 
described below. The funds under these programs are all apportionment funds. The financial analyses 
assume that the FHWA program funds would provide up to 80 percent of the eligible costs with City general 
obligation bonds providing a local match of at least 20 percent. Approximately $12.0 million in FHWA funds is 
assumed in the financial analysis for the TSM Alternative. For the Refined LPA, a total of $139.6 million is 
assumed, with a $20.0 million annual maximum during the FYs 2003-2016 period. The annual levels of 
FHWA funding proposed in the financial analysis will require the City to utilize GO bond proceeds and/or short-
term financing in advance of receiving FHWA funds to pay for the transit-related highway capital elements in 
certain years. These advances will be reimbursed after FHWA funds are received and are credited back to 
the City in the cash flow analysis. 

Surface Transportation Program (STP), 23 U.S.C. Section 133 

The STP provides funding that may be used by states and localities for projects on any Federal-aid -highway, 
bridge projects on any public road, transit capital projects, and intracity and intercity bus terminals and 
facilities. Zipper Lane enhancements proposed in the TSM Alternative and Refined LPA are eligible for SIP 
funding. Costs of the regional transit centers and park-and-ride lots, and BRT priority ramp improvements 
associated with the Refined LPA are also eligible for STP funding. 

Congestion Mitigation and Air Qualify improvement (CMAQ) Program, 23 U.S.C. Section 149 
The primary purpose of the CMAQ Program is to fund projects and programs in air quality non-attainment and 
maintenance areas for ozone, carbon monoxide, and small particulate matter which reduce transportation-
related emissions. As a state that does not have and never has had a non-attainment area under the Clean Air 
Act, Hawaii is authorized to use its annual CMAQ apportionment for any project eligible for STP funds. 

Interstate Maintenance (1M) Program, 27 U.S.C. Section 199 

The Interstate Maintenance Program provides funding for resurfacing, restoring, rehabilitation and 
reconstructing most routes on the Interstate System. Costs associated with the H-1 Zipper Lane and direct 
access ramps are eligible under the Interstate Maintenance Program. 

:61 
r-i 

National Highway System (NHS) Program, 23 U.S.C. Section 103(b) 

This program provides funding for improvements to rural and urban roads that are part of the National 
Highway System, including the Interstate System and designated connections to major intermodal terminals. 
Under certain circumstances, NHS funds may also be used to fund transit improvements in NHS corridors. 

The TSM Alternative and Refined LPA incorporate transit-related highway improvements on portions of the 
State and federal highway system. In the TSM Alternative, FHWA funds are assumed to pay 80 percent of the 
cost of proposed improvements to the zipper lane. In the Refined LPA, FHWA funds are proposed to be used 
for a portion of the cost of the regional transit centers and park-and-ride lots, zipper lane enhancements, and 
BRT priority ramp improvements. These projects are eligible for funding from one or more of the federal 
highway sources described above. All of the projects are eligible for Surface Transportation Program (STP) 
and Congestion Mitigation and Air Quality (CMAQ) funds. The H-1 Zipper Lane and access ramp 
improvements are eligible for receipt of Interstate Maintenance (IM) funds. Most of the projects are on the 
National Highway System and are therefore eligible for National Highway System (NHS) High Priority Project 
funds. The financial analyses do not identify revenues from definitive FHWA sources because programming 
of FHWA funds for specific projects is done through joint FTA/FHWA regulatory planning processes. 
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The City issues general obligation (GO) bonds for the construction of major capital facilities. GO bonds are 
direct obligations of the City for which its full faith and credit are pledged. 

City GO Bonds are proposed to finance the local funding share required for transit capital improvements. 
Proceeds from the GO Bonds will be used for on-going system-wide bus and TheHandi-Van vehicle 
acquisitions and replacements and other capital projects proposed in the City's annual Six-Year Capital 
Improvement Program, as well as for the In-Town and Regional BRT systems in the Refined LPA. Issuance of 
GO Bonds will be required to meet annual cash flow requirements during the FYs 2003-2016 capital project 
implementation period for all alternatives. Due to limitations assumed on the annual levels of FHWA highway 
funds received over this period, the City will also need to issue bonds in order to advance funds in place of the 
federal highway monies to be received in subsequent years for the Refined LPA. 

To accommodate the annual levels of capital funding required through FY 2016, a total of $259.5 million and 
$369.9 million in bonds would be needed for the TSM Alternative and Refined LPA respectively with $138.9 
million in bonds required for the No-Build Alternative. Over the FY 2017 to 2025 period, an additional $84.3 
million and $92.6 million in bonds will also need to be issued to assist in funding the annual costs of bus and 
TheHandi-Van vehicle replacements of the TSM Alternative and Refined LPA, respectively, with an additional 
$64.9 million in bonds needed for the No-Build Alternative. 

There are several policy criteria assumed in the use of GO Bonds. First, the annual level of outstanding bond 
indebtedness is assumed to be capped relative to projected City revenues. The assumption is that property 
values will remain flat and that the City will maintain the current property tax rate. This creates a ceiling on the 
amount of GO Bonds the City would be able to issue because it limits the City's debt service payment capacity 
to the current level of property tax revenues. Second, and related to the first criterion, is the assumption that 
the City will retain its AA-/Aa3 Credit Rating for GO Bonds and its associated discounted cost of borrowing. 

With regard to the first criterion, the Council of the City and County of Honolulu adopted Resolution No. 02- 
140, CD1. This resolution enunciates the Debt and Financial Policies under which the City manages its 
operating and capital programs and budgets and its debt program. In accordance with the Debt Policies 
contained in the resolution, the City has established affordability guidelines in order to preserve credit quality. 
The affordability guidelines, "which may be suspended for emergency purposes or because of unusual 
circumstances," are as follows: 

a) Debt service for GO bonds as a percentage of the City's total operating budget should not exceed 
20 percent; and 

b) Debt service on direct debt, excluding self-supporting bonds, as a percentage of General Fund 
revenues should not exceed 20 percent. 

An analysis was conducted to assure compliance with the City's Debt and Financial Policies, which included 
debt service payments on outstanding bonds issued before FY 2003, planned future notes and bonds as 
projected by the City, and additional bonds required as a result of this project. The analysis shows that there 
is additional bonding capacity in each of the project years. The second criterion assumes that the City will 
retain its GO Bond Rating (Aa3 from Moody's and AA- from Standard & Poor's) throughout the plan period. 
The City's high credit quality allows it to borrow at a lower cost than if it had a lesser credit rating. Therefore, 
the level of GO Bonds that are outstanding in any given year is assumed not to increase to an extent that will 
threaten the City's credit rating. There are many other factors that are included in a GO Bond credit rating in 
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addition to the amount of outstanding direct bonded debt. 2  Broadly speaking, these are the socioeconomic and assessed property value base that generates tax revenues, the City's financial operations (current account and budget balances), legal bond considerations, financial management and other factors. 

Consistent with current City practice, the financial terms and conditions of the GO Bonds assumed in the financial analyses are a 25-year maturity with a 5.5 percent interest rate and interest-only payments in the first three years. The interest rate reflects the Bond Buyer 11 High Grade GO Bond Index. The annual level of bonding for all Alternatives was capped so as not to exceed $50.0 million in bonds issued in any one year. 

While prudent relative to current market conditions, the financing costs associated with the GO Bonds assumed in this analysis are subject to potential fluctuations in the market. These assumptions should be periodically reviewed and updated, as required. It should be noted that financing costs associated with New Starts projects are eligible for New Starts and other FTA funding. While no such funding has been assumed in the financial plans for this purpose at this time, the availability of such funding would serve to reimburse the City for up to 50 percent of the financing costs on GO bonds associated with the New Starts BRT systems within the Refined LPA. 

City Highway Fund 

The City Highway Fund is earmarked by State law for highway and related activities. Major revenue sources include the City fuel tax, vehicle weight tax, and public utility franchise tax. While there have been fluctuations In the annual rate of growth of the Highway Fund, over the most recent ten year period Highway Fund revenues increased at a compound annual growth rate of 0.62 percent, with the major revenue sources in the Fund projected by the City to increase 1.6 percent annually over the next five years. For purposes of the financial analysis, the City Highway Fund was projected to increase 0.5 percent per year. Thus, to provide a conservative estimate, the assumed annual growth rate of the Highway Fund is below that of the past ten years and is one-third the rate of the City's projections. 

City Highway Fund revenues are used to pay highway-related expenses of executive agencies. In addition, portions of the Highway Fund are transferred annually to the City General Fund for payment of transportation-related debt service and to the City Bus Transportation Fund for partial payment of bus transportation operating costs. In projecting the level of funds available for debt service in a particular year, the non-debt service expenditures made from the Fund were assumed to grow 1.0 percent annually, or at twice the rate of growth of the Fund itself. The balance remaining in the Fund after deduction of these other expenses was assumed to be the maximum amount of City Highway Fund revenues that would be available for debt service payments in that year. 

2) 	O&M Funding Sources 

O&M funding for the alternatives is derived from three main sources: 
• Fare box revenues; 
• FTA Section 5307 funds for preventive maintenance; and 
• City Operating Support for Transit O&M. 

2 
The most important factor is the value of property. Honolulu has experienced a decline in property values since the early 1990s and has also seen an increase in appeals by homeowners to reassess the value of their property. The City has processed the majority of these requests and has stabilized the decline in property tax revenues. 
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Fare box revenue projections for each of the three alternatives were developed in conjunction with the ridership forecasting process, and reflect current fare levels and an adopted City Council policy requiring the bus fare box recovery ratio to not fall below 27 percent nor exceed 33 percent. This fare box recovery ratio policy does not apply to TheHandi-Van. Based on the analysis results, bus fares including fares for BRT service are expected to cover roughly 27 percent of bus O&M costs over the FYs 2003 - 2025 period. TheHandi-Van fares are projected to cover roughly 11 percent of TheHandi-Van O&M costs. Together, bus and TheHandi-Van fare revenues are projected to provide 26 percent of transit O&M costs. These projected fare box recovery levels are consistent with historical levels. 

211 
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As noted earlier, FTA Section 5307 UZA formula funds for capital assistance can also be used for preventive maintenance costs associated with the transit system. The financial plan proposes that $20.0 million in FTA Section 5307 funds be reserved for preventive maintenance in FYs 2003 and 2004. In other years, a target level of at least 30 percent of the formula funds is used for preventive maintenance. Over the FY 2003-2016 period, the total level of ETA Section 5307 funds projected to be used for preventive maintenance purposes is $253.6 million for the No-Build Alternative, $244.3 million for the TSM Alternative, and $174.3 million for the Refined LPA. ETA Section 5307 UZA funds used for preventive maintenance are projected to cover 11, 10, and 7 percent of O&M costs in the No-Build Alternative, TSM Alternative, and Refined LPA, respectively. This decrease in the share of ETA Section 5307 UZA. funds used for preventive maintenance is attributable to the larger share of such funds used for capital in the more capital-intensive alternatives. 

Use of FrA Section 5307 funds for preventive maintenance serves to reduce the level of City operating support required. 

clix-overannu-simaort 

The City provides annual funding support for transit O&M. This operating support is provided chiefly through transfers from the City Highway Fund and the City General Fund to the Bus Transportation Fund. These transfers supplement fare revenues and prior year carryover monies in the Bus Transportation Fund. The City Highway and General Fund transfers to the Bus Transportation Fund provide the largest source of O&M funding and cover 63, 65, and 67 percent of the O&M costs of the No-Build Alternative, TSM Alternative, and Refined LFA, respectively. The City's FY 2003 Operating Budget Ordinance (Ordinance 02-26) identifies approximately $75.8 million to be transferred from the City Highway Fund ($35.1 million) and the City General Fund ($40.7 million) to the Bus Transportation Fund. 

Within the financial analyses, the P12003 level of City operating support for all alternatives was estimated to be $81.9 million, or higher than the FY 2003 Budget. Over the FY 2003 —2016 period for completing the In-Town and Regional BRT systems in the Refined LPA, the level of City operating support transfers into the Bus Transportation Fund is projected to increase (in Year of Expenditure dollars) to $124.4 million for the No-Build Alternative, $136.3 million for the TSM Alternative, and $152.3 million for the Refined IPA. In 2002 constant dollars, the equivalent levels of operating support are projected to be $88.0 million, $96.3 million, and $107.8 million for the alternatives respectively. For all three alternatives, the increased levels of City operating support are required to offset annual increases in O&M costs attributable to inflation. For the TSM Alternative and the Refined LPA, the increases are also attributable to the incremental O&M costs associated with the higher levels of service. 

Noted in the discussion of the City Highway Fund above, the funds transferred from the City Highway Fund to the Bus Transportation Fund are assumed to grow at 1 percent per year, or below the rate of growth in O&M costs. As a result, the share of City operating support derived from the City Highway Fund is projected to 
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decrease annually while the share derived from the City General Fund increases annually. By 2016, the share 
of City operating support from the Highway Fund and General Fund respectively are projected to be 25 
percent and 75 percent. 

6.1.4.__CashEkaiLIRestukements 
NEM, 

Tables 6.1-4 and 6.1-5 summarize the capital and O&M funding required by source for the No-Build 
Alternative, TSM Alternative, and Refined LPA. Table 6.1-4 compares the levels of capital funding required by 
source for each alternative over the fourteen-year implementation period of FYs 2003-2016. Table 6.1-5 
contrasts the levels of O&M funding required, by source, for the representative years of FY 2007 and FY 2016. 

TABLE 6.1-4 
FUNDING SOURCES FOR CAPITAL COSTS, BY ALTERNATIVE 

FISCAL YEARS 2003- 2016 (YOE $,000) 

NO-BUILD TSM Refined LPA , 
CAPITAL SOURCES 
Federal Trans itA dminIstratIon 
Sec. 5307 UZA Formula $143,200 $152,513 $222,514 
Sec. 5309 FGM $20.839 $20.839 $20,839 
Sec 5309 Bus Capita! $8,665 $_8_665 $47.744 

$242.000 Sec. 5309 New Starts — — 
Federal Hirthway Funds 
FHWA — $11,985  

I 
$139,656 

Local Funds 
G.O. Bonds $138,899 $259.48 $369,917 
TOTAL CAPITAL FUNDS $311.602 $463.486 $1.042.671 

.1•■■■.. 

Source: Sharon Greene & Associates, November 2002. 
Note: Totals may differ due to rounding. 

The alternatives differ with regard to their relative levels of reliance on individual funding sources. With regard 
to capital revenues, sources such as PTA Section 5307 UZA and PTA Section 5309 FGM grants are common 
to all alternatives. While the two sources assume the same annual apportionment levels for each alternative, 
the alternatives differ with respect to the amount of FTA Section 5307 UZA funds used as capital sources. 
PTA Section 5309 Bus Capital grants and GO Bond proceeds are common to all alternatives but provide 
different levels of funds. FHWA funds are common to the TSM Alternative and Refined LPA, but at different 
levels of funding. FTA Section 5309 New Starts grant funds are unique to the Refined LPA. 

As indicated in Table 6.1-5, the differences in annual O&M revenues for the alternatives increase over time, 
from a differential when comparing the Refined LPA to the No-Build Alternative of approximately $8 million in 
FY 2007 with completion of the In-Town BRT system's fixed facilities, to a differential of approximately $32 
million in FY 2017 when the Refined LPA is fully operational using embedded plate technology. 

1) 	Annual Cash Flow Requirements: FYs 2003 to 2016 

Tables 6.1-3A through 6.1-3C presented earlier summarized the capital funding that would be required by 
source over the FYs 2003-2016 implementation period for the Alternatives as a whole and for the major 
project elements comprising them. In the absence of a major capital investment, the transit capital program 
represented by the No-Build Alternative would consist primarily of bus and TheHandi-Van vehicle acquisition 	I 
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TABLE 6.1-5 
FUNDING SOURCES FOR O&M COSTS, BY ALTERNATIVE 

FISCAL YEARS 2007 AND 2017 (YOE $, 000) 

NO-BUILD TSIVI Refined LPA , 
FY 2007 OPERATING REVENUES 
Passenger Fares (Bus) $37,195 $37,252 $39.199 
TheHandi-Van Fares $1.705 $1.706 $1.705 
FTA Sec. 5307 UZA Funds (Preventive Mtnce) $18.760 $19,995 $12,838 
General Fund Revenues (for transit support) $93,632 $94.519 $105.645 
TOTAL O&M REVENUES $15t.292 $151471 $159.387 

_ 
FY 2017 OPERATING REVENUES 
Passenger Fares (Bus) 649.976 $51,649 $57.621 
TheHandi-Van Fares $2,346 $2,346 $2.346 
FTA Sec. 5307 UZA Funds (Preventive Mtnce) $16.114 $16,114 $11.133 

$156.885 

$227.984 

General Fund Revenues (for transit support) $127.608 $141.093 
TOTAL. O&M REVENUES $196.045 $21t202 

Source: Sharon Greene & Associates, November 2002. 
Note: Totals may differ due to rounding. 

and replacement costs. These would be funded chiefly with PTA Section 5307 Urbanized Area Formula Grant 
funds, supplemented with PTA Section 5309 Fixed Guideway Modernization, FTA Section 5309 Bus Capital 
funding, and City GO bond proceeds. Beyond the No-Build Alternative level, the capital program additions 
included in the TSM Alternative and the Refined LPA will require utilization of higher levels of City bonding to 
provide annual revenues sufficient to meet capital expenditure levels concentrated over the 14-year 
Implementation period. While the Refined LPA assumes FTA Section 5309 New Starts funding and funding 
from FHWA highway sources, additional City short or long term bonding will also be required as a result of the 
$20 million cap on the annual level of FHWA funding. In the years in which the deferred FHWA funds are 
received, they are treated as reimbursements within the cash flow analysis. 

Elindlnanan_for_biacem..Bits.RapidiEanalt 

As shown in Table 6.1-6, the capital cost of the In-Town BRT project element of the Refined LFA is $243.2 
million (in YOE $). This amount includes $227.8 million in cost for the In-Town BRT fixed facilities and $15.4 
million for the net cost of acquiring 30 hybrid-electric vehicles to operate In-Town BRT service prior to adding 
EFT. "Net cost" refers to the incremental cost for acquiring low-emission, environmentally-friendly hybrid-
electric vehicles to operate the In-Town BRT fixed facilities relative to the base cost of similarly sized 
conventional diesel-powered buses that would be acquired for initial in-Town BRT service. While the 
incremental cost of the hybrid-electric vehicles is considered part of the In-Town BRT program, the base cost 
of $ 16.5 million (YOE $) for these vehicles is included in the System-Wide capital cost component of the 
Refined LPA. 

The In-Town BRT component is proposed to be funded with 50 percent FTA Section 5309 New Starts funds, 
matched with 49 percent in local capital funds in the form of City GO Bonds. FTA Section 5309 Bus Capital 
Funds would contribute the remaining one percent. 
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TABLE 6.1-6 
CAPITAL FUNDING SOURCES FOR IN-TOWN BUS RAPID TRANSIT SYSTEM 

FISCAL YEARS 2003 — 2016 (YOE $, 000) 
(REFINED LPA) 

Source Total $ MI In-Town BRT Elements 
FTA Sec. 5309 $121,619 • In-Town BRT fixed facilities 
New Starts (50%) • Net cost of hybrid-electric vehicles 
ETA Sec. 5309 $2,345 • Net cost of hybrid-electric vehicles 
Bus Capital (1%) 
City GO Bonds $119,275 • In-Town BRT fixed facilities 

(49%) • Net cost of hybrid-electric vehicles 
TOTAL $243,239 

(100%) 
Source: Sharon Greene & Associates, November 2002. 

,••■• 

Funding Plan for Frnbedded Plate_Technology (FPT) 

As shown in Table 6.1-7, the capital cost of the EPT project element of the Refined LPA is $129.1 million (YOE $). This amount includes the cost of EPT fixed facilities and the net cost of the EPT vehicles. The incremental cost of the EPT components of the vehicles is considered part of the EPT component. The base cost for these vehicles is included in the System-Wide capital cost component of the Refined LPA. 

TABLE 6.1-7 
CAPITAL FUNDING SOURCES FOR EMBEDDED PLATE TECHNOLOGY SYSTEM 

FISCAL YEARS 2010 - 2016 (YOE $, 000) 
(REFINED LPA) 

Source Total $ 1%) 
.-- 	 _ 

EPT Elements 
FTA Sec. 5309 $64,536 • EPT fixed facilities 
New Starts (50%) • Net cost of EPT vehicles 
ETA Sec. 5309 Bus $9,374 • EPT fixed facilities 
Capital (7%) • Net cost of EPT vehicles 
City GO Bonds $55,162 • EPT fixed facilities 

(43%) • Net cost of EPT vehicles 
Total $129,072 

(100%) 

Source: Sharon Greene & Associates, November 2002. 

The EPT component is assumed to be funded with 50 percent FTA Section 5309 New Starts funds matched with 43 percent in local capital funds in the form of City GO Bonds. FTA Section 5309 Bus Capital funds would contribute the remaining seven percent. 

Fundingflan for Ragional Run Rapid Trancit (RRT) 

As shown in Table 6.1-8, the total capital cost of the Regional BRT element of the Refined LPA is projected to be approximately $244.4 million (in YOE $). This total includes the cost of the Regional BRT transit centers and parking facilities, Zipper lane, and BRT priority ramp improvements. Many of the Regional BRT components are improvements to provide dedicated or priority treatment on portions of the Interstate system, including construction of bus-only access ramp improvements. Therefore, the conceptual financial plan calls 
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for 57 percent of the cost of the Regional BRT to be paid for with FHWA funds. Project elements such as the 
transit centers and parking, Zipper lanes and priority ramp improvements are also eligible for FTA Section 
5309 New Starts funds, shown in this plan to provide 23 percent of the funding for the Regional BRT, with City 
funds in the form of GO Bonds contributing the remaining 20. 

TABLE 6.1-8 
CAPITAL FUNDING SOURCES FOR REGIONAL BUS RAPID TRANSIT SYSTEM 

FISCAL YEARS 2003 - 2016 (YOE $, 000) 
(REFINED LPA) 

Source Total $ (%) Regional BRT Elements 
FTA Sec. 5309 $55,845 • BRT transit centers and parking 
New Starts (23%) • Zipper lane 

• BRT priority ram 
FHWA $139,658 • BRT transit centers and parking 

(57%) • Zipper lane 
• BRT priority ramp improvements 

City GO Bonds $48,876 • BRT transit centers and parking 
(20%) • Zipper lane 

• BRT priority ramp improvements 
Total $244,379 

(100%) 

Source: Sharon Greene & Associates, November 2002. 

1• is ' .1 	0 	6 II s I 'ID 	I 	• . I 

Table 6.1-9 summarizes the funding plan for the combined In-Town, EPT, and Regional BRT systems in the 
Refined LPA over the FYs 2003-2016 implementation period. As shown in the table, the total cost of the 
combined In-Town, EPT, and Regional BRT Program is projected to be $616.7 million (YOE 6). 

TABLE 6.1-9 
CAPITAL FUNDING SOURCES 1N-TOWN, EPT, AND REGIONAL BRT SYSTEMS 

FISCAL YEARS 2003 — 2016 (YOE $, 000) 
REFINED LPA 

Source Total $ (%) Proiect Element , 
FTA Sec. 5309 New $242,000 • All project elements 
Starts (39%) 
FTA Sec. 5309 $11,719 • Regional BRT transit centers and parking 
Bus Capital (2%) • Zipper lane 

• BRT priority ramp Improvements 
FHWA $139,658 • Regional BRT transit centers and parking 

(23%) • Zipper lane 
• BRT priority ramp improvements 

City GO Bonds $223,313 • All project elements 
(36%) 

$616,689 
TOTAL (100°M . 

Source: Sharon Greene & Associates, November 2002. 
Note: Totals may differ due to rounding. 
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As shown in the table, the combined BRT components are proposed to be funded with approximately 39 
percent FTA New Starts funds, 36 percent City GO Bonds, 23 percent FHWA highway funds, and two percent 
FTA Section 5309 Bus Capital funds. 

2) 	Funding Plan for Operating and Maintenance 

Table 6.1-10 compares the TSM Alternative and Refined LPA to the No-Build Alternative with regard to the 
average annual O&M cost over the FY 2007-2016 period in which BRT service would be fully operational. As 
shown in the table, the alternatives differ by over 12 percent with regard to projected average annual O&M 
costs. The projected average annual O&M costs of the Refined LPA are 12.2 percent higher than the No-
Build Alternative and 7.9 percent higher than the TSM Alternative. 

TABLE 6.1-10 
ESTIMATED AVERAGE ANNUAL OPERATING AND MAINTENANCE COSTS 

OVER FISCAL YEARS 2007 2016 (YOE $, 000) 

Alternative Average Annual O&M Cost % Increase Over No-Build 
NO-BUILD $170,469 

TSM $177,280 4.0% 
Refined LPA $191,263 12.2% 

Source: Sharon Greene & Associates, November 2002. 

As the projected average annual O&M costs in the Table 61-10 are in year of expenditure dollars, a 
comparison to current O&M costs requires presentation of the data in constant dollars. Table 6.1-11 
compares O&M costs for the bus and TheHandt-Van service components of the alternatives to the estimated 2003 O&M costs using 2002 constant dollars. 

TABLE 6.1-11 
ESTIMATED AVERAGE ANNUAL OPERATING AND MAINTENANCE COSTS 

OVER FISCAL YEARS 2007— 2016 (CONSTANT 2002 $, 000) 

Alternative Bus TheHandi-Van Total 
FY 2003 Estimated $119,421 $13,663 $133.084 
NO-BUILD $119,914 $14,539 $134,453 

$139.650 
$150,586 

TSM $125,111_ $14.539 
Refined LPA $136,047_ 	$14,539 

Source: Sharon Greene & Associates, November 2002. 

As shown in Table 6.1-11, expressed in 2002 constant dollars, the average annual O&M cost of the 
alternatives range from $134.5 million for the No-Build to $150.6 million for the Refined LFA. In comparison to 
the estimated FY 2003 O&M cost of $133.1 million, the No-Build Alternative, TSM Alternative, and Refined 
LPA are within 1 percent, 5 percent, and 13 percent of the FY 2003 estimated O&M cost. In addition to bus 
and TheHandi-Van O&M costs, the Refined LPA includes the cost of providing and maintaining the Regional 
and In-Town BRT service within the bus costs. 

With respect to vanpool service, the cost of administering the Vanpool Hawaii program is assumed to equal 
the direct revenues received plus federal funding. None of the alternatives include the cost of the vanpool 
program currently borne by the SOOT. These costs would be common to all alternatives in the event the City 
assumed the vanpool program. If that were to occur, the City would receive an additional $1 million annually 
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in FTA Section 5307 UZA funds that are assumed to be transferred to FHWA for SDOT operation of the 
program. 

Revenues for the O&M costs associated with the alternatives would come from the following sources: 
• Bus fares: these would cover a minimum of 27 percent of bus O&M costs; 
• TheHandi-Van fares: these would cover roughly 11 percent of TheHandi-Van O&M costs; 
• City Operating Support; and 
• FTA Section 5307 Urbanized Area formula grant funds used for bus preventive maintenance. 

In the absence of any new revenues to fund the higher local operating subsidy required, the financial analysis 
indicates that the City will have the financial capacity to fund the increased level of subsidy using existing 
sources of revenue through appropriations from the City's General Fund. 

6.1.6 Financintyprformannp Massurrta 

The results of the financial analyses are summarized in Tables 6.1-12 through 6.1-15 and are discussed 
below. The financial analyses focus on the performance of the Refined LPA relative to the No-Build and TSM 
Alternatives with respect to the following key meaSures: 

Capital Funding and Debt Service Requirements, FYs 2003 — 20163 
• Total and Annual Capital Funding Required; 
• Level of City GO Bonding Required; 
• FTA Section 5309 New Starts Funding Required; 
• FHWA Funding Required; 
• Average Annual Debt Service Payment Required (Post-2003 Debt); 
• Ratio of Debt Service on GO Bonds (including Self-Supporting Bonds) as a Percentage of the City's Total 

Operating Budget (By policy, should not exceed 20 percent); and 
• Ratio of Debt Service on Direct Debt (excluding Self-Supporting Bonds) as a Percentage of General Fund 

Revenues (By policy, should not exceed 20 percent). 

Operating And Maintenance Funding Requirements, FYs 2007 - 2016 
• Average Annual Operations and Maintenance Costs; and 
• Average Annual City Operating Support for Transit O&M. 

Capital, Debt Service, and Operating Funding Requirements, FYs 2007 — 2016 
• Average Annual Total City Contribution Required for Debt Service and Operating Support; 
• Average Annual Increase in Total City Contribution over No-Build; and 
• Average Annual Increase in Total City Contribution over TSM. 

Detailed cash flow analyses were conducted for each alternative to assess total and annual financial 
requirements over the 2003 -2025 period. The analyses were performed using year of expenditure dollars 
inclusive of inflation. The detailed cash flow analyses are provided in Appendix C. 

3 FTA Section 5307 funding is not included as a key measure since the City's annual apportionment would be the same 
for all alternatives. 
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1) 	Capital Funding Requirements 

The sections below summarize the key findings related to the seven capital funding evaluation measures: 
• Total and Annual Capital Funding Required; 
• Level of City GO Bonding Required; 
• FTA Section 5309 New Starts Funding Required; 
• FHWA Funding Required; 
• Average Annual Debt Service Payment Required (Post-2003 Debt); 
• Ratio of Debt Service on GO Bonds (including Self-Supporting Bonds) to the City's Total Operating Budget (Maximum Ratio Reached); and 
• Ratio of Debt Service on Direct Debt (excluding Self-Supporting Bonds) to General Fund revenues (Maximum Ratio Reached). 

Total and Annual Capital Funding Required, FYs 2003 -2016 

Table 6.1-12 summarizes the total annual capital funding required for the No-Build Alternative, TSM 
Alternative, and Refined LPA over the 14-year implementation period. The capital costs of the Alternatives . increase with the level of service being proposed. To an extent, the alternatives represent a spectrum, 

TABLE 6.1-12 
SUMMARY OF KEY FINANCIAL MEASURES BY ALTERNATIVE 

OVER FY5 2003 - 2016 (YOE $, 000) 

No-Build TSM Refined
LPA 

CAPITAL PERFORMANCE MEASURES: FY 2003-2016 
Total Capital Cost $311,602 $453.486 

$259,484 
$1 .042.671 

$369,916 i  
$242,000 
$139.659 
$17,664 
19.05% 

(FY 2004) 

GO Bonds Issued 
FTA New Starts Funding Required — _ — 
FHWA Funding Required — $11,985 

$13,1300 Average Annual Debt Service Payment (Post-2003 Debt) $9.986 
Ratio of Debt Service on GO Bonds (including Self-Supporting Bonds) 
to the City's Total Operating Budget: Maximum Ratio Reached 

19.09% 
(FY 2004) 

19.24% 
(FY 2004) 

Ratio of Debt Service on Direct Debt (excluding Self-Supporting 
Bonds) to General Fund revenues: Maximum Ratio Reached 

15,49% 
(FY 2011) 

15.61% 
(FY 2011) 

15.70% 
(FY 2011) 

OPERATING PERFORMANCE MEASURES: FY 2007-2016 
Average Annual Operations and Maintenance Costs $170,469 $177.280 $191,263 

$129,240 
Average Annual City Operating Support for Transit O&M $108,328 $115,54Q, 
CAPITAL AND OPERATING PERFORMANCE MEASURES: 
FY 2007- g016 
Average Annual Total City Contribution Required for Debt Service and 
O&M $139,897 $152,183 

$12,286 
$171.118 
$31,220 
$18 935 

Average Annual Increase in Total City Contribution Over No-Build 
Average Annual Increase in Total City Contribution Over TSM 
Source: Sharon Greene & Associates, November 2002. 
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ranging from the No-Build Alternative, to the introduction of BRT-type elements in the TSM Alternative, to a 
high level of service provided by the In-Town and Regional BRT components in the Refined LPA. The 
spectrum of costs ranges from $311.6 million for the No-Build Alternative to $453.5 million for the TSM 
Alternative, to $1.04 billion for the Refined LPA. 

Tables 6.1-3A through 6.1-3C presented earlier summarize the capital funding requirements for the 
alternatives over the FYs 2003 -2016 implementation period. As shown in the tables, different levels of GO 
bonding, FTA Section 5309 New Starts funding, and FHVVA funding are required to provide adequate funding 
during this period. 

pvei nf r:ity min Romling Rognired, FYs 21103 - 2016 

The financing plans for the No-Build Alternative, TSM Alternative, and Refined LPA assume that the City 
would use a portion of its GO bonding capacity. Table 6.1-13 summarizes the annual level of GO bonding 
required for each alternative. As shown in Table 6.1-13, the level of GO bonding required corresponds to the 
relative capital cost of the alternative. The highest cost alternative (Refined LPA) would have the greatest 
need for bonding ($369.9 million) compared with $138.9 million and $259.5 million for the No-Build and TSM 
Alternatives respectively. A portion of the GO bonding required in the Refined LPA would be to provide capital 
funding in advance of receipt of FHWA federal grant funds. Table 6.1-13 summarizes the annual bonding that 
would be required for the Refined LPA over the FYs 2003-2016 period. 

TABLE 6.1-13 
ANNUAL GENERAL OBLIGATION BONDING REQUIRED BY ALTERNATIVE 

OVER FISCAL YEARS 2003 - 2016 (YOE $, 000) 

Fiscal Year NO-BUILD TSM REFINED LPA 
7003 $70 437 721R1 S93 937 
2004 $21.642 $33,882 $45,712 
2005 $26,497 $44,776 $49,984 
2006 $18,994 $30,240 $46,589 
2007 $11,365_ $19,649 $16,384 
2008 $5,754 $7,162 $21,276 
2009 $1,025 $1,548 $28,977 
2010 $844 $3,315 $16,265 
2011 $1,955 $12,817 $24,508 
2012 $80 $10,318 $5,299 
2013 $3,618 $7,673 $12,003 
2014 $1,396 $17,780 $20,258 
2015 $8.584 $30,076 $28.673 
2016 $16.758 $18,068 $30.756 

TOTAL $138.899 $259,484 $369.916 

Source: Sharon Greene & Associates, November 2002. 

Frit Section 6309 New StnirtR Funding 

Table 6.1-14 summarizes the level of FTA Section 5309 New Starts funding required for the Refined LPA. On 
an annual basis, the financial plan assumes availability of New Starts funding for the Refined LPA at the 
expenditure levels presented in the table. 
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TABLE 6.1-14 
FTA SECTION 5309 NEW STARTS FUNDING 

ANNUAL EXPENDITURE LEVELS 
FOR THE REFINED LPA 

FISCAL YEARS 2003 —2016 (YOE $, 000) 

Fiscal Year Amount 
2003 $3,515 
2004 $25,028 
2005 $45,000 
2006 $39,745 
2007 $12,507 
2008 $0 
2009 $3,711 
2010 $19,109 
2011 $30,170 
2012 $17,646 
2013 $19,604 
2014 $12,830 
2015 $5,331 
2016 $7,803 

TOTAL $242,000 

Source: Sharon Greene & Associates, November 2002. 

As shown in Table 6.1-14 and earlier in Table 6.1-3C, New Starts funding would provide approximately 39 
percent for the total BRT Program. New Starts funding would constitute 50 percent of the capital revenues for 
the In-Town BRT related components, 50 percent for the EPT component, and 23 percent for the Regional 
BRT, with revenues received over the FYs 2003-2016 period. A total of $242.0 million in New Starts funding 
would be used for the Refined LPA. 

FHWA_Funding Required 

The financial plan proposes that FHWA funding would be available for eligible projects components in the 
TSM Alternative and Refined LPA, up to an annual ceiling. The total level of FHWA funding over the FYs 
2003-2014 periods is proposed not to exceed $20.0 million per year. FHWA funds are assumed to provide 80 
percent of capital costs for eligible projects, with a 20 percent match coming from City GO Bonds. Actual 
annual Federal highway funding levels and the relative shares from each FHWA program source would be 
determined through the federal programming process. 

Table 6.1-15 summarizes the schedule assumed for receiving FHWA highway funds through the State of 
Hawaii for the TSM Alternative and Refined LPA. Even with the higher levels of FHWA funding required for 
the Refined LPA, less than 50 percent of the funds from eligible categories (IM, NHS, STP and CMAQ) and 13 
percent of the total FHWA funding received by the State would be used over the 12-year period. 

The financial analysis in the MIS/DEIS and SDEIS called for a total of $160.0 million in FHWA funding. This 
amount has been reduced by $20.4 million in the FE1S as a result of additional refinements made to the 
proposed project, including alignment modifications. 
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TABLE 6.1-15 
ANNUAL FEDERAL HIGHWAY FUNDING REQUIRED 

FOR THE TSM ALTERNATIVE AND REFINED LPA 
FISCAL YEARS 2003-2016 (YOE s, 000) 

Fiscal Year TSM 
Alternative Refined LPA 

Amount Available for 
Other Statewide Projects 

with Refined LPA 
2003 $0 $0 $86,327_ 
2004 $0 $0 $87,190 
2005 $0 $0 $88,062 
2006 $858 $1,207 $87,736 
2007 $5,495 $11,587 $78,245 
2008 $5,632 $20,000 $70,730 
2009 $0 $20,000 $71,639 
2010 $0 $20,000 $72,555 
2011 $0 $20,000 $73,480 
2012 $0 $20,000 $79,361 
2013 $0 $20,000 $75,358 
2014 $0 $6,865 $84,587 

TOTAL $11,985 $139,659 $955,270 
1% 13% 87% 

Source: 
Note: 

Sharon Greene & Associates, November 2002. 
includes NHS, STP, CMAQ, and IM funding categories only. FY 2003 amount is 
from the estimated TEA-21 apportionment, as provided by the State Department 
of Transportation. Estimates for FY 2004 and beyond are calculated at a 
conservative 1.00% increase per year. Funding for FHWA Bridge Rehabilitation 
and Replacement, Metropolitan Planning, Innovative Projects / Rec. Trails, High 
Priority Projects, and Minimum Guarantee categories are not Included in the total. 

Average AnmiaLDebt SPorke Payment Requirpri 

Table 6.1-12 summarizes the average annual debt service payment on post-2003 bond issues required for the alternatives. In comparison to the $10.0 million and $13.8 million in additional average annual debt service payments required for the No-Build and TSM Alternatives respectively, the additional average annual debt service payment required for the Refined LPA Is $17.7 million. 

2) 	O&M Funding Requirements 

Two comparative measures have been used to evaluate the Alternatives: 
• Average Annual Operating and Maintenance Costs; and 
• Average Annual Operating Support for Transit O&M. 

• 1.6 	. 	••- 	11..11 	IA. 	I 	- 1.8 

As shown in Table 6.1-12, over the FY 2007-2016 period in which the BRT program becomes fully operational, the average annual O&M cost for bus and TheHandi-Van service is projected to range from $170.5 million for the No-Build Alternative to $177.3 million and $191.3 for the TSM Alternative and Refined LPA respectively. The percentage difference between the TSM and No-Build Alternatives is 4 percent, with a 12 percent 

Primary Corridor Transportation Project 
	

Final EIS November 2002 
	

6-25 

AR00048354 



Average Annual Total City Funding Support Require(' for nom Service act Q&M 

As shown in Table 6-1.12, higher levels of City financial support would be required for the TSM Alternative and 
Refined LPA relative to the No-Build Alternative. The average annual level of City contribution required for 
debt service and operating support would be $139.9 million for the No-Build Alternative, $152.2 million for the 
TSM Alternative, and $171.1 million for the Refined LPA. 

IS II 	OSSN 	' 	 k• 	 1 	'II. 

difference between the Refined LPA and the No-Build. Between the Refined LPA and the TSM Alternative, 
the percentage difference is 8 percent 

Average Annual City flperating Support fnr Transit ORM! FY 2007-2016 

All of the alternatives would require City operating support to supplement fares and FTA Section 5307 UZA 
funds for the O&M costs of the bus and TheHandi-Van services. As shown in Table 6.1-12, over the FY 2007- 
2016 period in which the BRT program becomes fully operational, the average annual City operating support 
for O&M would be $108.3 million for the No-Build Alternative, $115.5 million for the TSM Alternative, and 
$129.2 million for the Refined LPA. The difference between the lowest (No-Build) and highest (Refined LPA) 
average annual level of City operating support would be $20.9 million. 

The Operating and Maintenance Financial Plans reflect an 11.9 percent increase over the TSM in the annual 
level of local operating support for the Refined LPA. If actual O&M costs are higher than the projections, or if 
actual fare revenues are lower, there still remain a variety of means for the needed level of support to be met. 
For example, changes in the fare structure could be made that would minimize impacts on transit dependents 

yet maintain or increase revenues. As another example, increases in the "cap" within which employers may 
fund employee transit expenses without these being considered "income" for Internal Revenue Service 
reporting purposes would also enhance transit's ability to increase operating revenue from the fare box. Thus, 
many ways exist to meet the levels of operating support assumed in this analysis. 

3) 	Capital and Operating Performance Measures 

Three comparative measures have been used to evaluate the alternatives with respect to total City 
contribution required for both capital and for O&M funding: 
• Average Annual Total City Funding Support Required for Debt Service and O&M; 
• Average Annual Increase in Total City Contribution over the No-Build Alternative; and 
• Average Annual Increase in Total City Contribution over the TSM Alternative. 

Relative to the No-Build Alternative, the average annual incremental level of City contribution required would 
range from an additional $12.3 million per year for the TSM Alternative to $31.2 million for the Refined LPA. 

' 	•S' 
	

IS 	IS 	OSSA 	5' 	 If• 	• 	. 

Relative to the TSM Alternative, the average annual incremental level of City contribution would be $18.9 
million per year for the Refined LPA. 
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7  

6.2 ALTERNATIVES COMPARISON 

In the MIS/DEIS and SDEIS, the alternatives comparison was presented in Chapter 7. This discussion is being presented in this chapter. Chapter 7 presents the responses to comments received in response to the MIS/DEIS and SDEIS. This section compares how and the degree to which the alternatives satisfy the project purposes and needs presented in Chapter 1. It discusses the financial and environmental costs of satisfying these needs. Finally, this section reports the cost-effectiveness and equity (distribution of benefits) of each alternative; these are two criteria that the Federal Transit Administration (FTA) considers in deciding whether to qualify a new transit system for federal funding. 

The alternatives are compared using cost, mobility, growth-shaping, land use, quality of life, environmental impact, cost-effectiveness, and equity criteria. Table 6.2-1 summarizes the evaluation findings for those criteria. This analysis is meant only to reconfirm selecting the BRT as the Locally Preferred Alternative (LPA). 

6.2.1 Comparison nf AitarnativPc Againct ProJoct PurposPes and MPPf1 4% 

The purposes and needs to be addressed by a major transportation investment in the primary transportation corridor are listed below (from Chapter 1): 
1. Increase the people-carrying capacity of the transportation system in the primary transportation corridor by providing attractive alternatives to the private automobile; 
2. Support desired development patterns; 
3. Improve the transportation linkage between Kapolei and Honolulu's Urban Core; and 
4. Improve the transportation linkages between communities in the Primary Urban Center (PUC). 

Increase The People-Carrying Capacity Of The Transportation System In The Primary Transportation Corridor by Providing Attractive Alternatives to the Private Automobile 

Detailed mobility analyses are presented in Chapter 4. The following enhanced mobility measures are used to compare the alternatives: 
1. Person-carrying capacity of the roadway system; 
2. Increased transit usage islandwide; 
3. Reduced traffic congestion; and 
4. Improvement to other level of service indicators. 

1) 	Person-Carrying Capacity of the Existing Roadway System 

The TSM Alternative and Refined LPA would increase person-carrying capacity by enhancing the level of transit service. Additionally, roadway lanes would become more efficient by reallocating them from general-purpose use to transit or ride-share use. The Refined LPA would provide substantially more person-carrying capacity within the Urban Core than the TSM Alternative, because of its superior level of transit priority. 

Table 6.2-2 compares the A.M. peak hour person throughput for selected screenlines within the Urban Core for each of the alternatives. Table 6.2-2 shows that the Refined LPA would improve person-carrying ability within key corridors within the Urban Core by a range of 8 to 18 percent over the No-Build Alternative. To get an equivalent increase in person-carrying capacity through road construction alone, the roadway lanes in the Urban Core would need to be increased by almost two lanes in each direction (four lanes total). This is not feasible without major displacement of existing land uses and the accompanying adverse social and environmental impacts. 
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TABLE 6.2-2 
PROJECTED 2025 A.M. PEAK HOUR PERSON-CARRYING CAPACITY 

AT SELECTED SCREENLINE LOCATIONS 
(PERSONS/HOUR) 

Screenline Location 
Alternative 

No-Build TSM Refined LPA 
Ewa-bound at Ward Avenue 21,120 20,600 24,940 
Ewa-bound at Punchbowl Street 21,105 20,520 22,865 _ 
Koko Head-bound at Liliha Street 24,310 22,825 28,760 
Koko Head-bound at Bishop Street 24,665 23,765 27,920 	• 

Source: Parsons Brinckerhoff, Inc., October 2002. 
Note: 	Capacity can be increased through using larger vehicles or providing more frequent service. 

The TSM Alternative would not improve person-carrying capacity over the Refined LPA. 

Transit systems have the additional advantage of being able to provide still further person-carrying capacity 
and expansion potential, Each In-Town BRT vehicle has an assumed capacity 01120 persons, corresponding 
to a vehicle with a single articulation joint. Using higher capacity vehicles (bi-articulated vehicles) or a further 
Increase in the BRT frequency service would add more person-carrying capacity, without the need for 
additional roadway construction. Therefore, the Refined LPA further increases the person-carrying capacity 
beyond that provided by the No-Build and TSM Alternatives. The Regional and In-Town BRT systems are 
investments that would efficiently serve growth in Cavel demand well into the future, beyond the 2025 planning 
horizon. 

2) 	Increased Transit Usage Islandwide 

•■••-■a 	

Transit ridership is trips taken on transit (not counting transfers). The measure "ridership" addresses key 
goals of increasing the people using transit, decreasing the number using individually driven automobiles, and 
increasing the patrons paying fares. Higher ridership indicates increased attractiveness of a transit system, 

	

r•••1 	 otherwise transit patrons would choose another mode. Increased transit ridership amplifies the secondary 
benefits already enumerated for transit, such as reduced energy consumption, enhanced air quality, and 
support for desired land use development patterns. 

1.'11  

	

• 

	 Table 6.2-3 compares total daily transit ridership among the alternatives. The Refined LPA, with the highest 
level of transit service, is forecast to attract the most transit ridership. 

' 

■■■• 

TABLE 6.2-3 
RIDERSHIP FORECASTS ISLANDWIDE 

(FORECAST YEAR 2025) 

No-Build TSM Refined LPA .. 
Total Transit Trips (Daily Linked Trips) _ 261,130 279,400 312,570 
New Transit Trips compared with No-Build Not Applicable 18,270 51,440 
New Transit Trips compared with TSM Not Applicable Not Applicable 33,170 _ 
Transit Mode Share: 

All Trip Purposes 8.6% 8.9% 7.9% 
Work Trips 14.7% 15.7% 18.4% 

Source: Parsons Brinckerhoff, Inc., October 2002. 

■-••••7 
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Transit mode share is the proportion of total trips taken on the transit system, indicating the contribution of the transit system towards satisfying total travel demand. The higher the transit mode share, the fewer the automobiles that will be on the roads. The Refined LPA would result in increased transit mode share, compared to the other alternatives. As shown in Table 6.2-4, the advantages of improved transit service with the Refined LPA are even more pronounced within the primary transportation corridor, as evidenced by the even higher transit mode split within the corridor compared to islandwide. 

•••■•• 

■••=1. 

TABLE 6.2-4 
TRANSIT RIDERSHIP WITHIN THE PRIMARY TRANSPORTATION CORRIDOR 

(DAILY LINKED TRIPS IN 2025) 

No-Build TSM , Refined LPA Tote! Transit Trips 202,000 216,130 234,390 Transit Mode Share: 
All Trip Purposes 8.5% 8.7% 10.0% Work Trips 19.2% 19.5% 22.6% 

Source: Parsons Brinckerhoff, Inc., October 2002. 

3) 	Reduced Traffic Congestion 

Restoring a balance between automobile, transit, pedestrian and bicycle modes is a prime objective within the primary transportation corridor. Transit improvements would encourage some people to modify their travel behavior by switching from private automobiles to transit, thereby decreasing traffic congestion. Vehicle Miles of Travel (VNIT) is a measure of roadway congestion. Higher VMT reflects more vehicle trips made (higher roadway demand and more congestion), and more circuitous travel as drivers "hunt" for less congested routes. The search for less congested routes affects neighborhoods, as streets meant to accommodate local traffic become through traffic routes as drivers seak ways to avoid congestion on major arterial roadways. Table 6.2-5 shows that in 2025, the Refined LPA (which would provide the highest level of transit service) is projected to have the lowest peak period VMT compared to the other alternatives. 

TABLE 6.2-5 
PROJECTED YEAR 2025 PEAK PERIOD VMT AND VHD 

Measure 
Time 

Period 
Alternative 

No-Build TSM Refined LPA VMT A.M. 5,145,570 5,133,800 4893,63 Q P.M. 5,596,345 5,587,195 5,361,660 Total Peak 10,741,915 10,720,995 _ 10,255,290 VHD A.M. 177,750 173,015 145,470 P.M. 192,890 184,155 156,020 Total Peak 370,640 357,140 301,760 Vehicle Trips A.M. 555,140 554,970 535,040 Assigned P.M. 660,150 660,250 641,125 Total Peak 1,215,290 1,215,220 1,176,165 
Source: Parsons Brinckerhoff, Inc. October 2002. 
Notes: VMT = vehicle miles of travel 

VHD = vehicle hours of delay 

Lower peak period VMT for the Refined LPA reflects increased use of travel modes such as transit as opposed to single-occupant vehicles (SOVs), and less congestion on roadways. This finding is consistent with the fewer vehicle trips projected to occur with the Refined LPA (because there are more transit trips) than with the TSM or No-Build Alternatives. 
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Another indicator of regional roadway performance is Vehicle Hours of Delay (VHD), which is the difference in 

hours of travel between that associated with free-flow traffic conditions, and that associated with projected 

roadway congestion levels (see Table 6.2-5). Lower VHD indicates that the roadway network is handling 

travel demand more efficiently, with less aggravation and frustration for travelers. The Refined LPA and TSM 

Alternative are projected to have lower daily VHD than the No-Build Alternative in 2025. While the Refined 

LPA would provide a greater person-carrying capacity than the TSM or No-Build Alternatives, it would also 

result in less VHD for motorists than the TSM Alternative since some general-purpose traffic lanes would be 

converted to provide priority for transit vehicles. 

4) 	Improvement to Other Level of Service Indicators 

The ridership forecasting results can be used to compute several other indicators of the level of service 

provided by each alternative. These measures are presented in Table 6.2-6 and discussed below. 

TABLE 6.2-6 
OTHER MEASURES OF SERVICE 

(FORECAST YEAR 2025) 

Measure No-Build TSM Refined LPA 

Boardings per Linked Trip (Transfer Rates) 1.29 1.33 1.38 

Passenger per Seat at Peak Load Point (Comfort) 1.31 1.01 0.90 

Source: Parsons Brinckerhoff, Inc., October 2002. 

One level of service indicator is the transfers a typical rider must make to complete a trip. Riders prefer not to 

transfer, unless transferring produces a shorter total travel time. In Table 6.2-6, the transfers are reflected by 

the boardings per linked transit trip. The Refined LPA would require the greatest amount of transferring 

because many riders would access the BRT systems by feeder bus. In the No-Build and TSM Alternatives, 

more riders would have a one-seat ride from origin to destination. The additional transferring in the Refined 

LPA would be offset, however, by the more frequent, more comfortable, and more reliable service provided, 

and in many cases, by a shorter total travel time. The Refined LPA would provide the most travel time savings 

for transit patrons. 

Since transit service in mixed traffic is subject to delays caused by traffic congestion, transit service reliability 

is correlated to the extent the system utilizes exclusive travel lanes (which would not be affected by the 

congestion in general purpose lanes). Since the Refined LPA would provide substantially more priority transit 

lanes, it would offer the most reliable service. 

One measure of comfort is the probability of getting a seat on a transit vehicle during the peak hour. As 

shown in Table 6.2-6, the projected ridership in 2025 will exceed available seats by over 30 percent under the 

No-Build Alternative. Over 30 percent of all riders would be required to stand, sacrificing comfort and 

decreasing the attractiveness of travel by transit. Worse, buses would be full and pass by riders waiting at 

stops In some instances. 

The available seats under the TSM Alternative would be about equal to the demand. On an average weekday, 

there would typically be a seat for every rider, even at the most heavily used parts of the system. 

The available seats under the Refined LPA would be slightly greater than the demand, increasing the 

probability that a rider would find a seat and have a comfortable ride. The availability of surplus seats also 

reflects the ability of the Refined LPA to accommodate even further increases in ridership growth without 

having to increase the number of vehicles. 
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Support Desired Development Patterns 

Chapter 5 provides detailed information on the growth-shaping attributes of the alternatives analyzed. The No-Build and TSM Alternatives would not encourage land use development in desired patterns or support implementation of an urban growth strategy that integrates land use and transportation elements. 

The Refined LPA would substantially increase the people-carrying capacity within the corridor and help focus growth along the alignment of the In-Town BRT system. Because of the permanency of the fixed facilities that would be constructed under this Alternative, it would be highly effective in supporting implementation of an urban growth strategy that integrates land use and Infrastructure planning. It would help facilitate desired land use development patterns consistent with the vision for the island. Transit centers and transit stops would serve as focal points for transit-oriented development and would be designed to maintain or improve visual conditions through cohesively designed structures, street furniture, landscaping and lighting. The Refined LPA would improve the quality of urban living by enhancing transportation service within the Urban Core, and by reducing air and noise emissions in comparison to the diesel buses in the No-Build and TSM Alternatives. Because the Refined LPA would reduce automobile travel, regional air emissions would be less. 

Improve the Transportation Linkage Between Kapolei and Honolulu's Urban Core 

Improving connections within the primary transportation corridor, Including the key linkage between Kapolei and Honolulu's Urban Core, is a principal project goal. 

The Refined LPA would provide priority treatments in the H-1 Corridor, which would be used by vehicles with two or more occupants in addition to Regional BRT vehicles. This would enhance the linkage between Kapolei and the Urban Core for all higher occupancy vehicles. The benefits of the P.M. zipper lane, express lanes, and exclusive bus ramps with the Refined LPA are reflected in the reduced travel time for transit riders shown In Table 6.2-7. 

TABLE 6.2-7 
PROJECTED 2025 TRANSIT TRAVEL TIME FROM DOWNTOWN TO KAPOLEI 

 

 

No-Build 

 

TSM Refined LPA  

 

 
 

  
 

Travel Time (minutes) 

 

83.1 

 

78.0 58.2 

 
 

  
 

Source: Parsons Brinckerhoff, Inc., October 2002. 

Improve the Transportation Linkages Between Communities in the PUC 

Another project goal is to improve mobility within the PUG through enhanced transit service. The Refined LPA would attract additional transit riders by improving mobility within the PUC and strengthening the connections between the PUC and the rest of Oahu. This ridership increase reflects the service benefits particularly reduced travel time — that such a system would provide in the primary transportation corridor. While the TSM Alternative would achieve some benefits, the benefits of a high capacity BRT system would be substantially greater, especially for travel within the PUC. 

As shown by the travel times in Table 6.2-8, due to the provision of exclusive transit lanes, the Refined LPA would provide faster transit travel times (and more reliable service) within the PUC than either the TSM or No-Build Alternatives. 
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TABLE 6.2-8 
PROJECTED 2025 TRANSIT TRAVEL TIME WITHIN THE PRIMARY URBAN CENTER 

No-Build TSM Refined IPA 
Travel Time 

(minutes) 
25.0 

Travel Time 
(minutes) 

25.0 

Travel Time 
(minutes) 

23.1 Downtown - Waikiki 
Downtown - UH-Manoa 24.4 23.3 22.6 

Downtown - Kalihi _ 	17.6 16.3 13.3 

Source: Parsons Brinckerhoff, Inc., October 2002. 

612 Impacts nf AlternativpR 

This section summarizes the environmental consequences associated with the alternatives analyzed. Chapter 

3 describes the existing environmental conditions and Chapter 5 provides more detailed information on the 

environmental impacts of the alternatives. 

No-Build Alternative 

The No-Build Alternative would rely on conventional diesel buses, at least for the immediate future, and 

continue the present focus on automobiles for transportation. Consequently, congestion would be the worst of 

any of the alternatives and regional air pollutant emissions would increase about 15-30 percent by 2025. 

Localized air quality (worst-case 1-hour microscale concentrations) would deteriorate at all six locations 

studied in the a.m. and three of the six locations studied in the p.m. Noise levels along streets would remain 

similar to present levels, even with an increase in the number of diesel buses and vehicles, because the 

vehicles would be moving more slowly (upassbyn noise increases with speed). 

The No-Build Alternative would not adequately support the purposes and needs of the project. It would not 

provide a transportation system that would effectively handle present or future levels of travel demand. It 

would not even maintain current mobility levels, it would not develop attractive travel alternatives to the private 

automobile, encourage land use development in desired patterns, support implementation of an urban growth 

strategy that integrates land use and infrastructure planning, nor maintain the existing quality of life. It would 

only minimally increase the linkage between Kapolei and the Urban Core, and would not improve mobility 

within the Urban Core. Impacts to ecosystems and visual, historic, water and park resources would generally 

be limited to localized impacts associated with the construction of roadway and other transportation 

improvements anticipated over the next 23 years. The No-Build Alternative would not require any business or 

residential displacements, although it would entail the displacement of four acres of farmland. 

Because there would be no new federal construction funds beyond those already expected to be received 

through formula programs, the No-Build Alternative would produce no additional jobs. 

TSM Alternative 

Compared to the No-Build Alternative, the TSM Alternative, with its emphasis on enhancing and restructuring 

bus service, would provide some support to the projects purposes and needs in terms of enhancing people-

carrying capacity within the corridor. However, this alternative would not go far in providing an attractive 

alternative to the private automobile, nor in enhancing desired land use development patterns or the City's 

urban growth strategy that integrates land use and infrastructure planning. There would be some improvement 

in the linkage between Kapolei and the Urban Core, but it would not significantly improve mobility within the 

Urban Core. 
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Without the implementation of significant transit-oriented infrastructures, transit operation under the TSM 
Alternative would not be able to maintain current mobility levels. Travel delays would be lengthy, and air 
pollution emissions would increase about 20 percent as a result of the increased diesel buses and private 
vehicle congestion associated with the TSM Alternative. 

Impacts to neighborhoods, historic resources, ecosystems, noise levels, water resources, and parklands 
would be similar to those under the No-Build Alternative. The TSM Alternative would entail the displacement of 
up to four acres of agricultural land. Under the TSM Alternative, approximately 166 unrestricted parking 
spaces that are currently available during peak and off-peak hours would be eliminated. The TSM Alternative 
would not affect on-street restricted parking spaces. Fourteen (14) loading zones would be adversely 
affected. 

Since there would be no ETA discretionary (New Starts) funding available for use with the TSM Alternative, 
there would be no additional jobs created beyond those that would occur with the normal in-flow of federal 
formula funds to the State. 

Refined LPA 

The Refined LPA would do the most to better serve existing transit riders and attract people out of their autos. 
Because the Refined LPA would reduce automobile travel, congestion and regional air emissions would be 
less. Also, the electric buses that will be used on the In-Town BRT would generally be quieter than 
conventional diesel buses. The Refined LPA represents a major improvement over the No-Build and TSM 
Alternatives in meeting the project purposes and needs. It would substantially increase people-carrying 
capacity within the corridor and help focus growth along the alignment of the In-Town BRT. Higher density 
redevelopment in a transit-supportive manner, particularly at transit centers and transit stops, would be 
encouraged. This alternative would be more effective than the TSM and No-Build Alternatives in supporting 
implementation of an urban growth strategy that integrates land use and infrastructure planning. It would help 
facilitate desired land use development patterns consistent with the vision for the island. 

This alternative would establish transit as an attractive, viable alternative to the automobile. Transit patrons 
would reap travel time savings. The Refined LPA would cause less motorist delay than either the TSM or No-
Build Alternative. The Refined LPA would establish an attractive, high capacity linkage between Kapolei and 
the Urban Core. It would improve mobility within the Urban Core by improving linkages between key 
destinations such as Downtown, Kakaako, Kalihi, UH-Manoa, and Waikiki, and would decrease transit travel 
times between these key destinations. 

There would be no relocations of businesses or residents with the Refined IPA, though some partial 
displacements of driveways, parking, and/or landscaping will be necessary. Parking provided at transit 
centers and park-and-ride lots would be greatec than with the TSM Alternative, as would the loss of on-street 
parking spaces and loading zones. Impacts on historic resources would be minor. 

As part of the Refined LPA, transit centers, transit stops, and other project elements would be designed to 
maintain or improve visual conditions through cohesively designed structures, street furniture, landscaping and 
lighting. The quality of urban living would improve. Impacts to ecosystems, and water resources would be 
similar to that attributable to the No-Build and TSM Alternatives. Some trees will need to be relocated or 
replaced, but no exceptional trees will be affected. 

The construction-phase impacts of the Refined LPA would be greater than those of the TSM Alternative 
because of the larger scale of construction. Construction impacts would be temporary and detailed mitigation 
plans will be developed, including a maintenance of traffic plan during the final design phase. The additional 
federal discretionary funds that would be provided under this alternative would create an estimated 2,787 
person-years of new jobs during construction of which 1,106 would be for construction workers. 
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I 	 II 

Capital and operating/maintenance costs are addressed in Chapter 2 and earlier in this chapter. Cost-
effectiveness, the measure used by FTA to compare the cost of a transit investment in relation to its ability to 
attract new riders to transit, is discussed in this section. This section also addresses equity, which is the 
distribution of costs, impacts and benefits. 

Cost-Effectiveness Analysis 

Cost-effectiveness relates the ability of an alternative to attract new riders to its costs. The FTA has 
established a cost-effectiveness index (C El) for evaluating the relative merits of fixed guideway or transit lane 
alternatives within a corridor. The FTA also uses the index as input into its rating system, which compares 
projects across the country, and identifies those most worthy of federal funding. The CE1 analysis is used by 
FTA for comparative purposes. It is not an absolute indicator of costs and benefits because of its narrow 
focus on projected new ridership. The index measures the additional cost of proposed transit investments, 
using the cost per additional rider projected under the No-Build and TSM Alternatives as the measure against 
which the Refined LPA is compared. 

The cost-effectiveness analysis translates the capital costs of the alternatives into equivalent uniform annual 
costs. These uniform annual capital costs reflect assumptions about the economic life of the capital 
components of each alternative (based on federal guidelines) and the cost of capital (i.e., the discount rate). 
Uniform annual capital costs are combined with annual O&M expenses and then compared to additional 
transit patronage to arrive at a CEI for the alternatives. 

Because all costs used in the analysis are in constant dollars, the effects of inflation are already taken into 
account; the discount rate used in the analysis is a "real" discount rate that reflects prevailing interest rates net 
of the effect of inflation. A real discount rate of 7 percent was used, which is FTA recommended practice. 

Assumptions about the effective useful lives of major cost components correspond to the economic lives of 
the major categories of capital cost. The economic life of heavy construction items, for instance, is assumed 
to be 50 years, while buses and BRT vehicles are assumed to have a service life of 12 years before needing 
replacement 

When alternatives are compared using the CE1 parameter, the one with the lower cost per new rider 
represents the more cost-effective alternative. As shown in Tables 6.2-9A and 6.2-9B, compared to the transit 
ridership that would be achieved with the No-Build Alternative, the incremental cost per new rider for the TSM 
Alternative is $6.25, which Is greater than the cost per new rider for the Refined LPA of $5.01, also compared 
to the No-Build Alternative. Therefore, the Refined LPA is more cost-effective than the TSM Alternative in 
Increasing transit ridership over the No-Build Alternative. Compared to the transit ridership that would be 
achieved with the TSM Alternative, the CEI of further boosting transit ridership to the level forecast to occur 
with the Refined LPA would be $4.52. 

Equity/Environmental Justice 

Equity is defined as the fairness of the distribution of costs, benefits, and impacts across various population 
subgroups. Fairness is determined by the extent to which the costs and impacts are distributed in a way that 
Is consistent with regional goals. 
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TABLE 6.2-9A 
FACTORS USED TO DEVELOP FTA COST-EFFECTIVENESS INDEX 

Factor 
Alternative 

No-Build TSM Refined LPA 
Annualized Capital Cost (2002 dollars) $ 	28,760,000 $ 	37,910,000 $ 	78,400.000 

$ 151,200,000 Total Systemwide Annual Operating 
and Maintenance Cost (2002 dollars) 

$ 120,700,000 $ 139,800,000 

Total Annualized Cost in Forecast 
Year (2002 dollars) 

$149,460,000 $ 177,710,000 $ 229,600,000 

Total Annual Ridership (forecast year) 80,428,040 86,055,200 96,271.560 
Source: Parsons Brinckerhoff, Inc., October 2002. 

TABLE 6.2-9B 
FTA COST-EFFECTIVENESS INDEX 

Factor 
Comparison 

TSM vs. No- 
Build 

Refined LPA 
vs. No-Build 

Refined LPA 
vs. TSM 

Incremental Annualized Cost $ 28,000,000 $80,000,000 $ 52,000,000 
10,000,000 Incremental Annual Ridership 6,000,000 16,000,000 

Cost-Effectiveness (incremental cost 
per new rider) $ 6.25 $ 5.01 $ 4.52 
Source: Parsons Brinckerhoff; Inc., October 2002. 

1) 	impact on Low Income Areas 
.,•■•• 

Certain areas within the primary transportation corridor contain concentrations of minority and low-income populations (see Section 5.3 which discusses the project's Environmental Justice compliance in more detail). Input from community residents and business owners serving the minority and low-income populations has been actively solicited throughout project planning through the community based planning program (see Appendix A). None of the alternatives would cause a disproportionately high and adverse health or environmental effect on any population group, including minority and low-Income populations. Benefits to these groups would be substantial. 

2) 	EnvironmentaUSocioeconomic Equity and Benefit 

An analysis of equity and benefit from an environmental and socioeconomic perspective was developed based on the relative balance between environmental andior socioeconomic impacts and change in transit accessibility. The Refined LPA would result in improved transit accessibility islandwide relative to the No-Build and TSM Alternatives. The Refined LPA would increase daily transit trips by 19.7 percent over the No-Build Alternative. The Refined LPA is projected to produce a 10.6 percent increase in daily transit trips over the TSM Alternative. 

The Refined LPA would provide greater support for desired land use development patterns in comparison to the No-Build and TSM Alternatives. 
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Capital and operating/maintenance costs are addressed in Chapter 2 and earlier in this chapter. Cost-
effectiveness, the measure used by FTA to compare the cost of a transit investment in relation to its ability to 
attract new riders to transit, is discussed in this section. This section also addresses equity, which is the 
distribution of costs, impacts and benefits. 

Cost-Effectiveness Analysis 

Cost-effectiveness relates the ability of an alternative to attract new riders to its costs. The FTA has 
established a cost-effectiveness index (C El) for evaluating the relative merits of fixed guideway or transit lane 
alternatives within a corridor. The FTA also uses the index as input into its rating system, which compares 
projects across the country, and identifies those most worthy of federal funding. The CEI analysis is used by 
FTA for comparative purposes. It is not an absolute indicator of costs and benefits because of its narrow 
focus on projected new ridership. The index measures the additional cost of proposed transit investments, 
using the cost per additional rider projected under the No-Build and TSM Alternatives as the measure against 
which the Refined LPA is compared. 

The cost-effectiveness analysis translates the capital costs of the alternatives into equivalent uniform annual 
costs. These uniform annual capital costs reflect assumptions about the economic life of the capital 
components of each alternative (based on federal guidelines) and the cost of capital (i.e., the discount rate). 
Uniform annual capital costs are combined with annual O&M expenses and then compared to additional 
transit patronage to arrive at a CEI for the alternatives. 

Because all costs used In the analysis are in constant dollars, the effects of inflation are already taken into 
account; the discount rate used in the analysis is a "real" discount rate that reflects prevailing interest rates net 
of the effect of inflation. A real discount rate of 7 percent was used, which is FTA recommended practice. 

Assumptions about the effective useful lives of major cost components correspond to the economic lives of 
the major categories of capital cost. The economic life of heavy construction items, for instance, is assumed 
to be 50 years, while buses and BRT vehicles are assumed to have a service life of 12 years before needing 
replacement. 

When alternatives are compared using the CEI parameter, the one with the lower cost per new rider 
represents the more cost-effective alternative. As shown in Tables 6.2-9A and 6.2-9B, compared to the transit 
ridership that would be achieved with the No-Build Alternative, the incremental cost per new rider for the TSM 
Alternative is $6.25, which is greater than the cost per new rider for the Refined LPA of $5.01, also compared 
to the No-Build Alternative. Therefore, the Refined LPA is more cost-effective than the TSM Alternative in 
increasing transit ridership over the No-Build Alternative. Compared to the transit ridership that would be 
achieved with the TSM Alternative, the CEI of further boosting transit ridership to the level forecast to occur 
with the Refined LPA would be $4.52. 

Equity/Environmental Justice 

Equity is defined as the fairness of the distribution of costs, benefits, and impacts across various population 
subgroups. Fairness is determined by the extent to which the costs and impacts are distributed in a way that 
Is consistent with regional goals. 
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TABLE 6.2-9A 
FACTORS USED TO DEVELOP FTA COST-EFFECTIVENESS INDEX 

Factor 
Alternative 

No-Build TSM Refined LPA 
Annualized Capital Cost (2002 dollars) $ 	28,760,000 $ 37,910,000 

$ 139,800,000 
$ 78,400,000 
$ 151,200,000 Total Systemwide Annual Operating 

and Maintenance Cost (2002 dollars) 
$ 120,700,000 

Total Annualized Cost in Forecast 
Year (2002 dollars) 

$149,460,000 $ 177,710,000 $ 229,600,000 

Total Annual Ridership (forecast year) 80,428,040 86,055,200 96.271,560 

Source: Parsons Brinckerhoff, Inc., October 2002. 

TABLE 6.2-9B 
FTA COST-EFFECTIVENESS INDEX 

Factor 
Comparison _ 

TSM vs. No- 
Build 

Refined LPA 
vs. No-Build 

Refined LPA 
vs. TSM _ 

Incremental Annualized Cost $ 28,000,000 $80,000,000 $ 52,000,000 
Incremental Annual Ridership 6,000,000 16,000,000 10,000,000 
Cost-Effectiveness (incremental cost 
per new rider) $ 6.25 $ 5.01 	, $ 4.52 

Source: Parsons Brinckerhoff, Inc., October 2002. 

1) Impact on Low Income Areas 

Certain areas within the primary transportation corridor contain concentrations of minority and low-Income 
populations (see Section 5.3 which discusses the project's Environmental Justice compliance in more detail). 
Input from community residents and business owners serving the minority and low-income populations has 
been actively solicited throughout project planning through the community based planning program (see 
Appendix A). None of the alternatives would cause a disproportionately high and adverse health or 
environmental effect on any population group, including minority and low-income populations. Benefits to 
these groups would be substantial. 

2) Environmental/Socioeconomic Equity and Benefit 

An analysis of equity and benefit from an environmental and socioeconomic perspective was developed based 
on the relative balance between environmental and/or socioeconomic impacts and change in transit 
accessibility. The Refined LPA would result in improved transit accessibility islandwide relative to the No-Build 
and TSM Alternatives. The Refined IPA would increase daily transit trips by 19.7 percent over the No-Build 
Alternative. The Refined LPA is projected to produce a 10.6 percent increase in daily transit trips over the 
TSM Alternative. 

The Refined LPA would provide greater support for desired land use development patterns in comparison to 
the No-Build and TSM Alternatives. 
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3) 	Local Financing Options Equity and Burden 

Earlier in this chapter the financing plans for the alternatives were discussed. No new local revenue sources 
or tax increases would be required for any alternative. The City would provide its portion of the local funding 
with existing City funding lines and General Obligation (GO) bonds. FTA formula and discretionary grants also 
would be used. Transit related components on State highway facilities would be funded with federal highway 
funds and a local city match. 

No geographic or socioeconomic group would pay a disproportionate share of the project's costs. 

6.3 REQUIRED PERMITS AND APPROVALS 

Table 6.3-1 lists the permits or approvals that may be required by alternative. On-going permits and approvals 
are denoted by an asterisk (*) in the table. At this point in project planning, the permit applications have not 
been completed or submitted to the appropriate agencies. Permit applications will be completed during the 
project's final design phase. 

TABLE 6.3-1 
PERMITS POTENTIALLY REQUIRED 

PERMIT ALTERNATIVE 
No-Build I 	TSM 	1 Refined LPA 

Federal 
U.S. Environmental Protection Agency Section 1424(e) 
Approval (Sole Source Aquifer) 

X X X* 

U.S. Department of Transportation Notice of Proposed 
Construction Near Airports 

X 

U.S. Department of Transportation FHWA Approval of 
Modifications Within Limits of Interstate Highways 

X 

U.S. Army Corps of Engineers — Clean Water Act Section 
404 permit (Nationwide) 

X 

State 
State Department of Land and Natural Resources, 
National Historic Preservation Act, Section 106 and HRS 
Chapter 6E review 

X X r 

Hawaii Community Development Authority — Kakaako X 
State Department of Transportation Permit to Perform 
Work Upon a State Highway 

X 

Hawaii Coastal Zone Management Program — Federal 
Consistency Determination 

X X X* 

State Department of Health Noise Permit X X X 
National Pollutant Discharge Elimination System (NPDES) 
Permit 

X X X 

Disability and Communication Access Board Approval X X 
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TABLE 6.3-1 (CONTINUED) 
PERMITS POTENTIALLY REQUIRED 

PERMIT ALTERNATIVE 
No-Build i 	TSM 	I Refined LPA 

County 
Development Plan Public Facilities Map Amendment r 
Special Design District Permit X 
Zoning Waivers for Public Uses, Public Utilities and Walls X 
Sewer Connection Permits X X X 
Water and Water System Requirements for Developments X X 
Building Permit X X 
Certificate of Occupancy X X 
Combustible and Flammable Liquids Tank Installation X X 
Liquefied Petroleum Gases Permit X X 
Development Application in Flood Hazard Districts X 
Special Management Area Use Permit X 
Construction Dewatering Permit (Temporary) X X X 
Grubbing, Grading, Excavation, and Stockpiling Permit X X 
Street Tree Review X X X 
Trenching Permits X 

1 
X 

Street Usage Permit X  
X 

X 
X 

X 
X Discharge of Water Permit 

Source: Parsons Brinckerhoff, Inc., November 2002. 
Note: * = On-going permits or approvals. 
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CHAPTER 7 COMMENTS AND RESPONSES 

Chapter 7 is published under separate cover as Volume 2. 

1 , 
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APPENDIX A 
COORDINATION AND CONSULTATION 

This appendix summarizes the public and agency coordination and consultation activities that have been 
conducted for the Primary Corridor Transportation Project (PCTP) throughout the MIS/DE1S, SDEIS, and FE1S 
processes. Exhibits A-1 through A-5 include comment letters and responses regarding the E1SPN and NOI, 
SDEISPN and NOI, and agency correspondence. 

A.1 PUBLIC WORKSHOPS PRIOR TO THE MIS/DEIS 

Public participation activities for the Primary Corridor Transportation Project started with gathering public input 
to create and refine the Islandwide Mobility Concept Plan  (March 1999) (Mobility Plan). From September 1998 
through November 1999, rounds of public workshops were held throughout Oahu. These workshops were 
called Oahu Trans.2K meetings. Each round served a different purpose. The meetings were well advertised, 
highly participatory, and structured to facilitate public input into the transportation planning process. Total 
attendance at these four rounds of meetings was over 1,250 individuals (with many attending more than one 
meeting), and the project mailing list included over 9,000 names. 

A project website, <www.oahutrans2k.com >, was established and used to disseminate information. Public 
input received through the website was tabulated and distributed to agency and project planners. A project 
hotline was established, which provided information on the public workshops, and solicited public input. 
Comments received on the hotline were recorded and answered. A brochure was distributed at the public 
workshops with a tear card for public comments. 

A.1.1 Round One Public Workshops  

Round One was held in early fall 1998. For this round, Oahu was divided Into 11 transportation planning 
zones (see Figure A.1-1). One workshop was held in each zone according to the schedule in Table A1-1. 

TABLE A.14 
ROUND ONE SCHEDULE 

Transportation Zone Date Location 
Central Honolulu September 28 1  1998 Ala Moana Hotel 

, Pearl City-Alea September 29, 1998 Ales High School 
East Honolulu September 30, 1998 Koko Head Elementay 
ipahulu-Kaimukl-Walalae-Kahala October 1 1998 Kahala Elementary  

Waianae High School Waianae October 5, 1998 
Kapolei-Ewa Beach-Waipahu October 6, 1998 Campbell High School 
Koolauloa October 7, 1998 Laie Elementary 
Windward October 8, 1998 Castle High School 
North Shore October 13, 1998 Haleiwa Elementary 
Milliani-Wahiawa October 14, 1998 Milani High School 
Waikiki November 5,1998 Jefferson Elementary School 

Source: City and County of Honolulu, Department of Transportation Services. 

The purpose of Round One was to obtain input from the community on issues of greatest importance to them. 
Participants actively participate in the transportation planning process. The input from these workshops was 
used to: 
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1. Develop a transportation vision for Oahu; 
2. Determine how transportation fits within the Mayor's 21st Century Oahu Vision project: 3. Verify possible transportation improvements and projects for each transportation project zone; 4. Invite participants to share transportation ideas for their community, region and the island; and 5. Provide participants an opportunity to collectively mark down their ideas on a map. 

The Round One workshops consisted of an open house, group table design sessions, and group report-back. The open house portion of the program consisted of booths providing information on current SDOT and DTS transportation programs. The SDOT booths included freeway management and ride share programs. The DTS booths included bike plan and traffic calming programs. Other booths showed Federal Transit Administration videos about transit in Portland, Oregon and Curitiba, Brazil, and information about the Primary Corridor Transportation project. The booths remained open throughout the workshop. 

The workshop opened with an introductory video specifically produced for the Round One workshops. After that was the interactive portion of the program. Participants joined breakout sessions of about ten people each. A facilitator, whose job was to encourage participation and comments, and help move the process from complaints to proactive suggestions, led each breakout table. The breakout tables were organized by neighborhoods. 

Following the interactive session, a spokesperson selected by each breakout group reported back to the larger group. 

The comments from the Round One workshops were analyzed, and used to develop a Draft Mobility Plan. 

A.1.2 Round Two Public Workshop 

The  Round Two workshops were conducted over a four-week period from November 16, 1998 to December 8, 1998 (see Table A.1-2). The schedule was designed so that at least a month would have passed between a Round One workshop and a Round Two workshop in a particular zone. 

TABLE A.1-2 
ROUND TWO SCHEDULE 

Transportation Zone Date Location Central Honolulu November 16, 1998 Ala Moana Hotel 	 ' Kapahulu-Kaimuki-Waialae-Kahala November 18, 1998 Kaimuki Intermediate School East Honolulu November 19, 1998 Kalani High School Waianae November 23, 1998 Waianae High School Kapolei-Ewa Beach-Walpahu November 24, 1998 . Waipahu Intermediate School  
Kahuku Hi h School 

Koolauloa November 30, 1998 
Windward December 1, 1998 Castle High School North Shore December 2, 1998 Waialua High School Mililani-Wahlawa December 3, 1998 Lellehua High School Pearl City-Aiea December 7, 1998 Pearl City High School Waikiki December 8, 1998 Jefferson Elementary School 
Source: City and County of Honolulu, Department of Transportation Services. 

The Round Two workshops reported the results of the Round One workshops, and how the ideas collected fit together to make a Draft Mobility Plan. The Round Two workshops were also used to obtain feedback on certain elements of the Draft Mobility Plan. To accomplish this, the Round Two workshops were designed to: 
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1. Describe the Round One workshop process; 
2. Describe the data analysis effort and how the mobility concepts were generated; 
3. Outline changes to suggested transportation improvements and projects based on Round One input; 
4. Explain how ideas generated by each zone fit together into a Draft Mobility Plan; 
5. Maintain a climate of interaction and positive dialogue; 
6. Solicit additional input on transportation improvements and projects; and 
7. Organize feedback for ease of review by the technical team. 

To accomplish these goals, a custom-designed workbook was created for each zone. These workbooks 
contained maps and text outlining islandwide mobility concepts, along with exercises and questions designed 
to stimulate group interaction during participatory table sessions. 

The Round Two program was similar in format to Round One, but included new materials. It began with a 
shorter open house portion and a new five-minute introductory video. The open house included new display 
boards outlining the 21" Century Oahu Vision Program, the data analysis process, and the Draft Mobility Plan. 
A laptop computer was available to introduce participants to the project website, <vvww.oahutrans2k.com >. 

The interactive part of the program consisted of breakout sessions organized by neighborhoods, with 
participants completing the workbook exercises. Facilitators helped explain the concepts and group 
exercises. As in Round One, participants were encouraged to write down their ideas and mark up the 
workbooks. 

Fifty-nine marked-up workbooks were produced during the Round Two workshops. The comments on these 
workbooks were used to refine the Draft Mobility Plan  and produce a final plan. 

A.1.3 Round Three Public Workshops 

The Round Three meetings served primarily as a 'report-back' session, targeting the attendees of the Rounds 
One and Two Oahu Trans 2K meetings, as well as participants in the 21" Century Oahu Vision Program team 
members who were by then 6-7 months into the Vision Process. Since the Primary Corridor Transportation 
Project was part of the 21 6' Century Vision program, the Round Three meetings were conducted in the 19 
vision team districts across Oahu, as opposed to the 11 transportation districts that formed the basis of the 
Rounds One and Two meetings (see Table A.1-3). 

Round Three meetings had multiple objectives, including: 

1. Present and distribute the Final Islandwide Mobility Concept Plan  (March 1999) (Final Mobility Plan), a 
document based on the ideas from Rounds One and Two; 

2. Explain the components of the Final Mobility Plan  and how they coordinate; 
3. Explain the transit alternatives being proposed for study in the upcoming MIS/EIS process; 
4. Invite active participation in the upcoming formal scoping meeting that would kick off the MIS/EIS process; 

and 
5. Obtain feedback on the components of the Final Mobility Plan. 

Since the Round Three meetings were combined with meetings of the vision teams, meeting agendas varied 
to address issues relevant to each vision team. Presentation boards were displayed showing the proposed 
transit alternatives, the Final Mobility Plan,  and the Sand Island Scenic Parkway/Nimitz Parkway plan. Most 
participants were supportive of and encouraged by the comprehensive nature of the Final Mobility Plan. 
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TABLE A.1-3 
ROUND THREE SCHEDULE 

Vision Team Date Location 
Aina Heine/ Hawaii Kai March 25,1999 Hahaione Elementary School 
Makiki/McCully-Moiliili/Manoa March 27, 1999 Ala Wai School 
Ewa/Kapoiet March 29, 1999 Ewa Beach Elementary School 
Militant March 30, 1999 Militant District Park Multi-Purpose Room 
Walpahu April 1, 1999 Waipahu YMCA . Waialae-Kahala April 5, 1999 	_ Kapiolani Community College 
Waimanalo April 6, 1999 Waimanalo District Park Multi-Purpose Room 
Kaneohe/Kahaluu April 8, 1996 Kaneohe Senior Center 
Kalihi-Palama April 10, 1999 Mayor's Conference Room 
Salt Lake/Moanalua April 12, 1999 Alvah Scott Elementary School 
Ala Moana/Kakaako/ 
Chinatown/Downtown 

April 13, 1999 Blaisdell Center Oahu Room 

WaikikliKapahulu/ Diamond Head April 15, 1999 Ala Wai Golf Course Clubhouse 
Nuuanu/Alewa 	• April 17, 1999 Mayor's Conference Room 
Kallua April 19, 1999 Kailua District Park Multi-Purpose Room 
Wafanae April 20, 1999 Waianae District Park Multi-Purpose Building 
North Shore  April 22, 1999 Haletwa Alit Surf Center _ Alea/Peari City April 23, 1999 Waiau District Park 
Wahiawa April 26, 1999 Wahiawa District Park Recreation Center 
Koolau Loa April 27, 1999 Kahuku High School 

Source: City and County of Honolulu, Department of Transportation Services. 

A.1.4 Round Four Public Workshops 

The Round Four meetings were held in the original 11 transportation zones, except East Honolulu was 
combined with Kapahulu-Kaimuki-Waialae-Kahala, decreasing the number of meetings to ten. Meetings were 
held over a three-week period from October 25, 1999 to November 9, 1999 (see Table A.1-4). Invitation 
letters and advertisements encouraged participants to review the Final Mobility Plan  prior to attending the 
meetings. 

TABLE A.14 
ROUND FOUR SCHEDULE 

Transportation Zone Date Location 
Honolulu October 25, 1999. Washington Intermediate School 
Waikiki October 26, 1999 Jefferson Elementary School 
Pearl City/Aiea/Salt Lake October 27, 1999 Aiea Elementary School 
Kaimuki/Kapahulu/ Walalae/Kahala & East Honolulu October 28, 1999 Kaimuki Intermediate School 
Waianae November 1, 1999 Wafanae District Park 
Kapolel/Ewa/Walpahu November 2, 1999 James Campbell Building 
Windward November 3, 1999 Castle High School 
MililaniANahlawa November 4, 1999 Militant Middle School 
North Shore November 8, 1999 Waiatua Elementary School 
Koolau Loa November 9, 1999 Late Elementary School 
Source: City and County of Honolulu, Department of Transportation Services. 

The objectives of Round Four included: 

1. Present an update of the project and explain the components of the transit program as reported in the 
Detailed Prooress Report to City Council  (November 1999); 

2. Explain the Sand Island Scenic Parkway element of the project; 
3. Review the financial plan of the project; 
4. Review the project schedule; and 
5. Provide participants the opportunity to question or comment on aspects of the project 
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The Detailed Progress Report  was well received by the meeting participants. Most of the questions and 
comments involved details of the In-town BRT. 

A.2 FORMAL SCOP1NG ACTIVITIES PRIOR TO THE MIS/DEIS 

The project's formal scopIng process was initiated in March 1999, following completion and distribution of the final Islandwide Mobility Concept Plan  (IMCP) (March 1999). Meetings were held with more than 100 
governmental agencies, elected officials, businesses, and business, community and civic organizations to present the elements of the final IMCP and gather information and comments. Table A.2-1 lists scoping meetings held prior to the MIS/DE1S. 

In accordance with the IMCP and Chapter 343 (the State EIS law) of the Hawaii Revised Statutes, an 
Environmental Impact Statement Preparation Notice (EISPN) for the Primary Corridor Transportation Project was published in the April 23, 1999 edition of the State Environmental Notice.  Because this project anticipated using federal-aid, the Federal Transit Administration published a Notice of Intent to Prepare an EIS (N01) in the April 27, 1999 edition of the Federal Register.  The EISPN stated that an EIS would be prepared, 
described the alternatives under consideration at that time, and described the environmental studies to be conducted to evaluate the project alternatives in the DEIS. The EISPN was distributed to the federal, State 
and City and County of Honolulu agencies in Table A.2-2. In addition, the EISPN was sent to utility 
companies; transportation, business, environmental and neighborhood organizations; and elected officials. 

The public review period for the EISPN and NO1 closed on May 28, 1999, more than two weeks after the public scoping meeting. However, written comments were accepted by DTS beyond this review period. 
Table A.2-2 indicates the agencies, organizations and individuals that submitted written comments on the E1SPN and NOI. Letters received in response to the EISPN and NOI are reproduced in Exhibit A-1, and Table A.2-3 summarizes these written comments. Responses were mailed to the commentors. Copies of these letters are also in Exhibit A-1. 

An agency information meeting was held on March 11, 1999 to brief government agencies on the project, and to solicit relevant project information and agency concerns. The EISPN recipients shown on Table A.2-2 were invited to this meeting. The comments provided by the agencies that attended the meeting are summarized in Table A.2-4. The summaries on Table A.2-4 are meant to be brief, with no intention of obscuring the content of any comment received. The comments are followed by a written response. 

A public soaping meeting was held on May 11, 1999 to invite public comment on the purpose of and need for the project, the alternatives under consideration and the environmental studies to be conducted. Following the presentation, oral comments were recorded and written comments were accepted. Table A.2-4 provide summaries of these comments. Additional comments were mailed to DTS after the sopping meeting and are also included in Table A.2-4. To reiterate, the summaries on Table A.2-4 are meant to be brief, with no 
intention of obscuring the content of any comment received. The comments are followed by a written response. 

The EISPN and NOI included a Bus Rapid Transit/Sand Island Scenic Parkway (BRT/SISP) Alternative. Based on input gathered during Rounds 3 and 4 of the Oahu Trans 2K meetings and agency consultation prior to the issuance of the MIS/DEIS, it was decided to move the Sand Island Scenic Parkway element forward apart from the transit alternatives. Agencies, stakeholders, and the public were informed of this change 
through letters and project Progress Reports (newsletters). 
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TABLE A.2-1 
PROJECT SCOPING AND COORDINATION MEETINGS 

Date Organization or Agency Date Organization or Agency 
January 13, 1999 Kalihi Business Association February 1, 1999 Kalihi Community Council 
March 17, 1999 OMPO CAC March 18, 1999 Mobility Coalition Working Group 
March 23, 1999 Outreach Breakfast Group w/Prof. 

Fielding 
March 25, 1999 State Department of Transportation 

(HDOT), Harbors Division 
April 5, 1999 City Council Transportation 

Committee 
April 9, 1999 Hawaii Community Development 

Authority 
April 8, 1999 Estate of James Campbell April 8, 1999 State Department of Land and 

Natural Resources (DLNR), Historic 
Preservation Division 

Apri112, 1999 Federal Highway Administration 
(FHWA) 

April 13, 1999 Presentation by Mayor to small 
business group at Oahu Country 
Club 

April 14, 1999 State Department of Health (SDOH), 
Noise Branch 

April 14,1999 Maritime Subcommittee of the 
Hawaii Chamber of Commerce 

April 16, 1999 DURP Students/Faculty April 20, 1999 Senator Inouye's Office 
April 22, 1999 DLNR April 26, 1999 U.S. Army Corps of Engineers 

(USACE) 
April 27, 1999 SDOT Highways Division and FHWA April 28, 1999 DLNR 
April 28, 1999 Hawaii Transportation Association April 30, 1999 Cement and Concrete products 

Industry 
May 6, 1999 Downtown Neighborhood Board No. 

13 
May 7, 1999 SOOT Highways Division 

May 10, 1999 State Senator Cal Kawamoto May 12, 1999  
May 18. 1999 

Mobility Coalition  
State Senator Norman Sakarnoto May 17, 1999 OMPO Policy Committee 

May 19, 1999 , Mobility Coalition Working Group  
State Department of Business, 
Economic Development and Foreign 
Trade Zone No. 9 

May 20, 1999 
June 4, 1999 

Campbell Estate  
US Coast Guard May 27, 1999 

June 8, 1999 Airport Group International June 9, 1999 Chevron USA 
June 10, 1999 Hawaii Stevedores, Inc. June 15, 1999 Joint Waikiki Transportation 

Committee 
June 15, 1999 US Department of Army June 15, 1999 Prof. Karl Kim, University of Hawaii 

Department of Urban and Regional 
Planning 

June 16, 1999 Malama o Manoa June 16, 1999 City and County of Honolulu, 
Transportation Commission 

June 16, 1999 Inchscape Shipping Services June 17, 1999 DLNR Historic Preservation Division 
June 17, 1999 	' Hawaii Pilots Association June 21, 1999 Sand Island Business Association 
June 29, 1999 U.S. Department of Navy June 30,1,999 McCabe, Hamilton & Renny, Co., 

Ltd. 
July 6, 1999 Atlantis Adventures July 12, 1999 Sierra Club and local environmental 

organizations 
July 7, 1999 Congressman Neil Abercrombie July 13, 1999 DLNR 
July 19, 1999 Young Brothers, Limited July 21. 1999 Building and labor onapnizations 
July 26, 1999 WaIdren Steamship Company July 29, 1999 Hawaii Business Roundtable and 

Oahu Economic Development Board 
July 28, 1999 Aloha Cargo Transport August 2, 1999 Tesoro, Ltd. 
August 3, 1999 City and County of Honolulu, 

Department Design and Construction 
August 4, 1999 USACE and the SDOT Harbors 

Division 
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TABLE A.2-1 (CONTINUED) 
PROJECT SCOPING AND COORDINATION MEETINGS 

Date Organization or Agency Date I 	Organization or Agency 
August 6, 1999 City and County of Honolulu, 

Department of Environmental 
Services 

August 12, 1999 Resource Agencies (U.S. 
Environmental Protection Agency, 
National Marine Fisheries Service, 
USACE, SDOH, DLNR) 

August 13, 1999 HDOT Highways Division August 17, 1999 Filipino communiy group 
August 17, 1999 City and County of Honolulu, Board 

of Water Supply 
August 18, 1999 State House of Representatives, 

Transportation Committee 
August 23, 1999 HOOT Harbors Division August 24, 1999 Hawaii Hotel Association 
August 24, 1999 SDOT Highways Division August 26, 1999 Land Use Research Foundation 
August 27, 1999 SOOT Highways Division August 27, 1999 Hawaii Transportation Association 
September 1, 1999 SDOT Highways Division September 1, 1999 Senator Inouye and Mayor 
September 3, 1999 Jacob Kamhis, Pacific Business 

News 
September 9, 1999 Nautilus Subsea Adventures, Inc. 

September 30, 1999 Waikiki Improvement Association's 
Board of Directors 

October 13, 1999 Kalihi Business Association 

October 27, 1999 Chinatown Task Force November 3, 1999 Department Design and Construction 
November 3, 1999 Sand Island Businesses November 3, 1999 Department of Planning and 

Permitting 
November 5, 1999 Mortgage Investors November 8, 1999 GasCo 	 . 
November 10, 1999 City Council Transportation 

Committee 
November 10, 1999 Congressional Staff: Aaron Leong 

(Senator Inouye's Office), Alan 
Yamamoto (Representative 
Abercrombe's Office), Mike Kitamura 
(Senator Akaka's Office), Joan 
Menke (Representative Mink's 
Office) 

November 15, 1999 Governor Cayetano November 16, 1999 Oceanic Cable 
November 16, 1999 Advertiser and Star-Bulletin Board November 18, 1999 Oahu Transit Services 
November 19, 1999 Committee for Accessible 

Transportation 
November 22, 1999 Mayor's Maritime Task Force 

November 24, 1999 Mobility Coalition Working Group November 29, 1999 Iwilei Business Association 
December 2, 1999 DLNR December 2, 1999 Downtown Neighborhood Board No. 

13 
December 3, 1999 Nell Abercrombie December 3, 1999 Campbell Estate 
December 8, 1999 Aloha Stadium December 10. 1999 Suzanne Chun Oakland 
December 15, 1999 Native Hawaiian Fishermen's 

Association 
December 13, 1999 Hawaiian Dredging 

January 4, 2000 Mayor's Maritime Task Force January 5, 2000 Moanalua Lions 
January 6, 2000 Consulting Engineers Council of 

Hawaii 
January 11, 2000 Army Civilian Engineers 

January 13, 2000 Senator Inouye's Staff: Jennifer 
Sebes and Margaret Cumminsky 
(Legislative Director) 

January 21,2000 Waikiki Ohana Workforce 

January 25, 2000 City Council Transportation 
Committee 

February 2, 2000 City Council Transportation 
Committee 

February 16, 2000 Oahu Metropolitan Planning 
Commission - Citizen's Advisory 
Committee 

February 17, 2000 Meeting with Wally Burnett, 
Appropriations Committee, Majority 
Staff, and Aaron Leong, Senator 
Inouye's staff 

February 17,2000 Waialae Kahala Neighborhood 
Board Meeting 

February 23, 2000 City Council Transportation 
Committee 

March 3, 2000 HCDA March 6, 2000 Hawaiian Electric Company 
March 6, 2000 DLNR March 7, 2000 Waikiki Ohana Workforce (WOW) 

Executive Committee 
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TABLE A.2-1 (CONTINUED) 
PROJECT SCOPING AND COORDINATION MEETINGS 

Date Organization or Agency Date , Organization or Agency March 9, 2000 Eileen Mortenson, State Director, 
AARP 

March 11, 2000 Vision Teams (19) at Hawaii 
Convention Center March 21, 2000 Oahu Fleet Safely Organization March 21, 2000 Waikiki Neighborhood Board 	

_ 
_ 

April 5, 2000 Waikiki Ohana Workforce Focus 
Group #1 (hotel employees) 

April 7, 2000 Kahl District Park - Meals on 
Wheels Senior Citizen group April 10, 2000 Palama Settlement - Senior Citizens 

group 	. 
April 13, 2000 Mayor's Maritime Task Force 

April 16.2000 Mayor, Rep. Hiraki, Sen. Bunda, and 
Councilmember Duke Bainum 

April 17, 2000 PCIP presentation for delegation 
from Socialist Democratic Party of 
Germany 

. 
April 18,2000 SDOT - Financial Plan April 20, 2000 American Society of Civil Engineers . April 20, 2000 General Kenneth R. Wykle, 

Administrator, Federal Highway 
Administration 

April 24, 2000 Arcadia Retirement Residence 

April 26, 2000 Waikiki Ohana Workforce Focus 
Group #2 (hotel employees) . 

April 26, 2000 Representative Nell Abercrombe's 
staff 	

I 
May 3, 2000 Chamber of Commerce Maritime 

Committee 
May 10, 2000 Kulana Hale (senior citizens 

residence 	 , May 15, 2000 Wahiawa Rainbow Club May 15, 2000 Lanakila Senior Citizens May 24, 2000 One Kalakaua (senior citizens 
residence) 

May 26, 2000 iwilei Business Community 
Association April 27,2000 SDOT - In-Town BRT May 30, 2000 National Association of Retired 
Federal Employees May 31, 2000 Congressional Delegation staff June 5, 2000 City Department Brown Bag 
presentation Source: Parsons Brinckerhoff, inc. 
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TABLE A.2-2 
EISPN RECIPIENTS AND COMMENTORS 

Agency or Organization Received Copy of 
EISPN 

Date of Comment 
Letter 

FEDERAL AGENCIES 
Department of Agriculture, Natural Resources Conservation 
Service 

0 May 6, 1999 

_ 
Department of Defense 

Army Corps of Engineers 0 
U.S. Naval Base Pearl Harbor 0 May 26, 1999 
U.S. Army Garrison-Hawaii 0 
15th CES — Hickam AFB 0 

Department of the Interior 
U.S. Fish & Wildlife Service 0 May 24, 1999 
U.S. Geological Survey 0 May 5, 1999 
National Park Service 0 

Department of Transportation 

Federal Highway Administration' 0 June 14, 1999 
Federal Transit Administration 0 
Federal Aviation Administration 0 May 5, 1999 
Coast Guard 0 

Environmental Protection Agency 0 
Federal Emergency Management Agency 0 
STATE OF HAWAII AGENCIES 
Aloha Tower Development Corporation 0 • 
Department of Accounting and General Services 0 
Department of Agriculture 0 
Department of Business, Economic Development & Tourism 0 

Energy, Resources & Technology Division 0 
Land Use Commission 0 April 29, 1999 
Office of Planning 0 May 24, 1999 

Department of Defense 0 June 24, 1999 
Department of Education 0 May 6, 1999 

Main Library and all libraries within the corridor 0 May 24, 1999 
Department of Hawaiian Home Lands 0 
Department of Health 0 May 26, 1999 

Clean Water Branch 0 . 
Clean Air Branch 0 
Solid and Hazardous Waste Branch 0 
Noise and Radiation Branch 0 

Department of Land and Natural Resources 0 
Commission on Water Resource Management 0 May 3, 1999 
Historic Preservation Division 0 May 4, 1999 and 

June 3, 1999 
Land Division 0 May 20, 1999 
Parks Division 0 

Department of Transportation 

Airports Division 0 May 18, 1999 
Harbors Division 0 May 6, 1999 
Highways Division 0 June 9, 1999 
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TABLE A.2-2 (CONTINUED) 
EISPN RECIPIENTS AND COMMENTORS 

Agency or Organization Received Copy of 
EISPN 

Date of Comment 
Letter 

Hawaii Community Development Authority 0 
Legislative Reference Bureau 0 
Office of Environmental Quality Control 0 May 13, 1999 
Office of Hawaiian Affairs o May 28, 1999 
University of Hawaii 

Environmental Center 
Water Resources Research Center 0 
Facilities Planning and Management Office 0 
Hamilton Library 

CITY AND COUNTY OF HONOLULU AGENCIES 
Board of Water Supply o May 13, 1999 
Department of Design and Construction 0 
Department of Environmental Services 0 April 30, 1999 
Department of Parks and Recreation 0 May 24, 1999 
Department of Planning and Permitting 0 May 26, 1999 
Fire Department 0 May 13, 1999 
Honolulu Municipal Reference and Records Center 0 
Police Department o May 18, 1999 
OTHER INDIVIDUALS AND ORGANIZATIONS 
Hawaii Bicycling League o May 24, 1999 
Hawaiian Electric Company 0 
Verizon Hawaii 0 
Leeward Oahu Transportation Management Association 0 May 24, 1999 
Life of the Land 0 May 22, 1999 
Oahu Metropolitan Planning Organization 0 May 24, 1999 
The Outdoor Circle 0 May 18, 1999 
The Gas Company 
Douglas Meller May 24, 1999 
Patricia Tummons May 3, 1999 
Decision Analysts Hawaii June 8, 1999 

Source: City and County of Honolulu, Department of Transportation Services, June 1999. 
Note: Business, environmental and neighborhood organizations, elected officials, and news media who received 

copies of the EISPN are not indicated on this table if they did not submit comments. 
1 Comment letter from Federal Highway Administration was in response to a May 5, 1999 letter from the 
Federal Transit Administration, requesting that the FHWA elect to be a cooperating agency on the Primary 
Corridor Transportation Project (PCTP). 
2 Comment letter from Decision Analysts Hawaii was in response to the Islandwide Mobility Concept Plan 
(March 1999). 
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TABLE A.2-3 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE EISPN AND NOI AS OF JUNE 14, 1999 

(RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-1) 

Name 	 Organization 	 Comment 

FEDERAL AGENCIES - 
Daniel Matsumoto USDOT, FAA No comments. Request to be included in scoping process 

because proposed project is adjacent to airport. 
Kenneth Kaneshiro USDA, Natural Resources 

Conservation Service . 
None 

William Meyer USGS, Water Resources 
Division 

None 

Robert Smith USFWS Endangered bat, waterbird, and plant species within project 
limits; plant species of concern in Ewa area; 
recommend avoiding unnecessary destruction of 
vegetated areas containing species 

Should address impacts and propose mitigation 
C. K Yokota Department of the Navy, 

Pearl Harbor 
None 

Abraham Wong 

. 

FHWA 

. 

Preparation of the DEIS/MIS must be coordinated with 
OMPO 

Assumptions and data in DEIS must match OMPO's and 
those in ORTP 

Cost for alternatives must be determined on a regional 
. basis 

LPA must be included in ORTP update or amendment 
Funds must be reasonably available and project must be 

considered with respect to other transportation priorities 
Tradeoffs between priority projects must be presented to 

stakeholders and public 
Highway options and alt other reasonable alternatives 

should be included in MIS 
HDOT and OMPO should ensure that the study includes 

multi-modal alternatives that support their 
transportation plans for the corridor 

STATE AGENCIES . 
Esther Ueda DBEDT, Land Use 

Commission 
Include map of project areas in relation to State land use 

districts — project areas are designated within State 
Land Use Urban and Agricultural districts 

Edwin Sakoda DLNR, Commission on 
Water Resource 
Management 

Stream channel alteration permits (SCAP) needed 
Avoid adverse Impacts on streams and disclose impacts as 

much as possible 
Thomas Fujikawa SDOT Harbors Division Traffic studies associated with Sand Island needed 

especially at interchanges 
Several permits required, including those requiring BLNR 

approval 
The required for permitting process may impact Harbors 

Division tenants 
Coordinate with HCDA 
Need more detailed plans for impacts to sewer lines 
Harbor operations could be disrupted during construction 
Coordinate with DLNR on Sand Island Access Road 	. 

maintenance issues 
Coordinate with Sand Island Business Association — 

container yard impacts and land impacts may require 
amendment of several subleases and General Lease 
from Harbors Division 
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TABLE A.2-3 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE EISPN AND NO! AS OF JUNE 14, 1999 

(RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-1) 

Name 	 Organization 	 . 	 Comment 
STATE AGENCIES (CONTINUED) 
Thomas Fujikawa 
(continued) 

SDOT Harbors Division Impacts to Harbor facilities; traffic flow may affect Harbors 
Division and shipping lanes 

Coordinate with Harbors Division 
Paul LeMahieu State of Hawaii Department 

of Education 
None 

Genevieve Salmonson OEQC Format issues — two-sided, acronym list, color figures 
Include close-up neighborhood maps 
Endangered species — need detail and mitigation 
Summarize Trans2K meetings 
Discuss secondary impacts 
Mitigation measures in State final EIS must be implemented 

also 
Don Hibbard DLNR, Historic Preservation Historic sites and issues — Section 106 and 4(1) treatments 

necessary 
Supply information to SFIPD, then SHPD will be able to 

advise better on sites, significance, adverse-effect 
determinations, and needed mitigation 

Acknowledges intent to consult with OHA on 
Traditional/Cultural Properties 

Use SHPD's or City and County's GIS for historic sites 
locations 

Understands need for further work on area of potential 
effect (APE) 

Kazu Hayashida SDOT Airports Division Integration with Honolulu International Airport plans/ traffic 
on airport access roads 

Suggested coordinating with Airports Division 
Impacts possible on Honolulu International Airport and 

existing utilities 
Kazu Hayashida SDOT Highways Division Identify "stand-alone" components of Alternatives 

Need two Enhanced Bus/TSM Alternatives — one using city 
Buses, other using chartered/subsidized buses and 
ferries for peak periods 

Clarify proposed local street bus priority measures" 
Address potential conflict with signal pre-emption by 

emergency vehicles 
Describe and justify project in existing Highway ROW based 

on benefits, costs, traffic impacts, operational 
requirements, and safety 

How will Sand Island Bypass and narrowing Nimitz affect 
vehicular access and harbor operations in Kewalo 
Basin and Honolulu Harbor? 

Need to preserve bicycle routes and safety 
What are assumptions about effect of travel time and fares 

on transit use (peak and off-peak)? 
Use constant transit fares when evaluating alternatives 
Compare alternatives based on following: peak/off-peak 

travel times of transit and private vehicles; loss of 
vehicular capacity; cumulative effects on traffic 
congestion; cumulative effects on peak vehicular trips 
and person-trips; transit costs not covered by fares and 
FTA grants; transit use by low income and elderly; land 
use and demographic impacts; impacts on Airport and 
utilities 
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TABLE A.2-3 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE EISPN AND NO1 AS OF JUNE 14, 1999 

(RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-1) 

Name 	 Organization 	 Comment 

STATE AGENCIES (CONTINUED) 
Kazu Hayashida 
(continued) 

SDOT Highways Division Consult Highways Division on improvements in highway 
ROW 
Include Highway Alternative 
Please send 10 copies in future 

Dean Uchida DLNR, Land Division Improvements in flood zone should be designed with LUO 
Tenants on State lands should be involved in planning 
Suggested coordination with other agencies — SHPD, 

Parks, CWRM 
Keith Fujio DOE, State Library None 
Gary Gill Department of Health Address noise and fugitive dust during construction 
David Blane DBEDT, Office of Planning 

. 

Need comparison of ridership relative to cost projections, 
considering population and economic growth 

Identify costs of self-sustaining or subsidized bus/light rail 
system 

Consider multi-modal options, Le. Bike and ferry 
alternatives 

Sand Island/Nimitz could include bike/ferry system 
Note wetlands in vicinity of Sand Island (map included) 
BMP for non-point source pollution should be discussed 
Consider TDM policies (reduce parking, use tolls, land use 

policies) 
Need for park-and-rides and other support facilities for 

transit In residential areas 
Redevelopment potential around transit stops 

C. Sebastian Aloot Office of Hawaiian Affairs Need detailed archaeological/cultural info near coastal 
areas and appropriate mitigation 

Conduct Archaeological survey of area 
Determine eligibility of sites for NHR register 
Urge consultation with OHA 
Study gathering and religious rights in corridor 
Work with cultural expert rather than just 

archaeologanthropologist 
Roy Price DOD, Civil Defense Impacts to siren warning system (there are one to five 

existing sirens on alignment, depending on exact 
infrastructure placement) 

Siren relocations must be planned into proiect 
CITY AND COUNTY AGENCIES 
Kenneth Sprague Department of 

Environmental Services 
None 

Attilio Leonardi Honolulu Fire Department None 
Eugene Uemura Honolulu Police Department None 
William Balfour Department of Parks & 

Recreation 
None 	. 

Jan Naoe Sullivan Department of Planning & 
Permitting 

Provide a matrix of alternatives and options being 
considered 

Clifford Jamile Board of Water Supply Submit construction plans for review 
Gordon Lum OMPO Consistency with ORTP — ORTP assumed exclusive ROW 

and high-capacity transit system. Does LRT have as 
much capacity as assumed by ORTP for rapid transit? 

Is it City policy to center growth in Downtown? 
All Oahu highway projects within ORTP must be prioritized, 

including those in this project 
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TABLE A.2-3 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE E1SPN AND NOI AS OF JUNE 14, 1999 

(RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-1) 

Name 	 Organization 	I 	 Comment 
PUBLIC ORGANIZATIONS 
Gordon Lum 
(continued) 

OMPO Will project use horizon year of 2020 or coordinate with new 
ORTP (updated to 2025)? 

Darrlyn Bunda Leeward Oahu 
Transportation Management 
Association (LOTMA) 

Segments of previously-indicated roadways for priority 
treatments do not appear to be included — 
Kamehameha Highway from Wahiawa to Radford 

Costs/benefits of proposed BRT alignments 
BRT Alternative unclear, confusing. Is there an LRT for 

Waikiki? 
Emphasis seems to be on accessing PUC. Need to serve 

reverse commute market to get to Leeward area also 
BRT should have a defined route similar to LRT #1 1  at least 

west of Pearlridge, and serve several termini 
Sand Island should not be studied. Too capital intensive 
Why are bus ramps not included In LRT Alternatives? 
Is it possible to mix and match portions of alternatives? 

PRIVATE ORGANIZATIONS 
Mary Steiner The Outdoor Circle Why is Visioning Program used as justification for 

transportation study? 
Did not like format of scoping meeting 
Process/schedule concerns — when will LPA be 

announced? What if it is not best alternative based on 
engineering? 

If PUC is the origin of most trips, why study Kapolei to 
University? Why is Kahala not included? 

What impact on street trees (from project in general, from 
catenaries)? 

How will efforts to underground wires be affected?  
Public participation, notification of the public— need 

additional opportunities for participation 
Access to report — publish report on Internet; use larger text 

and map fonts 
Process/schedule needs clarification 
What is the Involvement of those outside PUC in scoping? 
In addition to comparing buses against cars, pedestrians, 

bikes, and the disabled should be considered; use 
disincentives & education programs on alternative 
transportation 

Make pedestrians first priority and cars last priority 
Discuss measures to make streets more pedestrian, bike, 

and disabled friendly 
Discuss car disincentives 
New transit system, including transit centers and tunnels. 

should include services/facilities for pedestrians, bikes, 
and disabled, and be accessible to all 

Try double-decker buses 
Promote bikes as circulators 
New freeway should not impinge on bikes and pedestrians 
Do not create alternate freeway routes out of local streets 
Need to coordinate with advocacy groups 
Should provide funds for studies on transportation 

alternatives 
Traffic modeling assumptions are not sufficient; assumed 

VMT reduction Is not proven 

Robin Brandt Hawaii Bicycling League 
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TABLE A.2-3 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE EISPN AND NOI AS OF JUNE 14, 1999 

(RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-1) 

Name 	. 	 Organization 	r 	 Comment 
PRIVATE ORGANIZATIONS (CONTINUED) 
Robin Brandt 
(continued) 

Hawaii Bicycling League Air quality impacts depends on VMT 
Social and economic issues — potential concentration of 

growth in primary corridor leads to environmental 
justice issues; who will suffer impacts of project? 

Natural resource issues — water use, impact on indigenous 
plants; do not reduce green spaces for high-density 
residential areas 

Consistency with bike plans — project boundaries are 
confusing_because they do not match 

Henry Curtis 

• 

Life of the Land 

. 

All reasonable alternatives must be considered under 
NEPA. Therefore, the DEIS must look at full range of 
alternatives possible. 

Add Enhanced Bus & Commuter-Based Dedicated Bicycle 
Lane Alternatives 

There should be two Enhanced Bus scenarios; one to 
Increase efficiency for both buses and cars; one to 
encourage buses by developing a more efficient bus 
system without decreasing the level of congestion 

Bike Lane Alternative would use different classifications of 
bike lanes. Bike lanes should connect residential areas 
with downtown and university, such as Young Street. 
Reduction of lanes on Nimitz is also an opportunity. 
Proposes a specific dedicated bike lane route from 
University using Dole Street, H-1, Isenberg, Young 
Street, Thomas Square, Hotel Street, Capitol District, 
Richards, and Nimitz. 

Documents/sources quoted/referenced: OMPO Policy 
Committee; OMPO Technical Advisory Committee; 
OMPO Citizen Advisory Committee; OMPO Overall 
Work Program; Oahu Regional Transportation Plan; 
TEA 21; TIP; Mayor's State of the City Address 
(1126199); Oahu Trans 2K City Blueprints; Oahu Trans 
2K; 21 °  Century Oahu; CEQ's Top 40 Questions Asked 
About NEPA; Major Investment Study guidelines; HRS 
343; HAR 11-200 (Implementation of HRS 343); 
FHWA/FrA Question and Answers on Public 
Involvement in Transportation Decisionmakinq; other 
documents such as I landwide Mobility Concord Plan; 
among others 

Rather than increase the Joy of driving, by having 
congestion, people will prefer bus. 

Enhanced Bus System is reasonable, viable, practical, 
feasible from technical and economic standpoint; it is 
environmentally preferable 

Express Bus headway should be every 15-20 min at peak, 
30-45 min at non-peak 

Suggests two separate, linked Express Bus systems: one to 
Honolulu and one to Kapolei, with circulator buses 

Enforce 2-person HOV at $250/violation, making them more 
efficient, decreasing congestion 

Increase safety for bicycle traffic; make bicycle planning 
routine; install bicycle parking in activity centers. 

Traffic modeling considerations 
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TABLE A.2-3 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE EISPN AND NO1 AS OF JUNE 14, 1999 

(RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-1) 

Name 1 Organization Comment 
PRIVATE ORGANIZATIONS (CONTINUED) 
Henry Curtis 
(continued) 

Life of the Land VMT and other assumptions may change due to changes in 
road networks and travel demand, shift in destinations 
(Kapolei), increased transit service may increase VMT, 
population growth 

Choice of traffic models and measures of success should 
be explained 

Account for sensitivity of models, and elasticity of demand 
What unusual impacts may result from project? 
Address cumulative and secondary impacts 
Air quality— primary and secondary impacts, including 

induced growth from all alternatives 
Water Resources — primary and secondary impacts, 

including induced growth from all alternatives 
What is Public Policy? — preference for mass transit, 

Increased reliance on autos, or expensive all- 
encompassing system? 

Need a thorough community impact assessment 
Include redevelopment incentive for Kakaako as secondary 

impact of transit 
Will transit hubs spur nearby development? 
Will improvements follow same pace as growth in 

population and tourism? 
Who pays for new infrastructure — residents, new arrivals? 
Will project strengthen or divide communities? 
Will rebuilding Natatorium, cruise ship berths & associated 

parking encourage vehicle use? 
Will improvements spur growth along corridor? 
Secondary impacts to PUC EIS due to Sand IsIand/Nimitz 

waterfront development 
Will increase in tourism encourage more vehicle use? 
How do Enhanced Bus and Dedicated Bike Alternatives 

compare to other alternatives in terms of air quality, 
noise, water resources, aesthetics, etc? 

Will project increase noise in suburbs/agricultural lands 
Will water quality change due to secondary growth? 
Are visual impacts afterthoughts or part of planning 

process? How? 
What are gridlock effects from all alternatives, and what 

policies will reduce gridlock? 
Can trolley be expanded to elevated rail (1992 plan)? 
Would privatization of bus system reduce congestion? 
Would using Dillingham or Nimilz for one-way during peak 

period reduce congestion? 
Would Employer Trip Reduction (ETR) plans reduce 

congestion? 
Process/procedure — explain timing of project 
Address how to get people to carpool/use zipper lane 
Will federal money be available for Sand Island? 
Why does City's plan include a state highway financed by 

federal money? Also, City versus State plans raise 
jurisdictional questions. How can state's Zipper Lane 
be part of City's Plan? City plans include state 
programs and enforcement plans.  
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TABLE A.2-3 (CONTINUED) SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE EISPN AND NOI AS OF JUNE 14, 1999 (RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-1) 

Name 	1 	Organization 	1 	 Comment PRIVATE ORGANIZATIONS (CONTINUED) 
Henry Curtis 
(continued) 

. 

Life of the Land Would Sand Islanci/Nimit increase vehicle use? 
Does PUC plan include express buses outside PUC? 
Waiawa and Iroquois Point are included in PUC — why not 

Kahaia? Why does MIS study express from suburbs 
outside PUC? (beyond scope) 

What are acceptance criteria of FHWA/FTA for NEPA 
document? 

Does plan conform with DOT plans? 
Include ideas from 21 ft  Century Vision, Oahu Trans 2K, and related scoping - how ideas were utilized/screened Explain weighting of different proposals 
Include baseline plans for rail/trolley 
Explain effects on residential/business communities of 

transit 
Consider economic justice (commercialization of poorer 

neighborhoods) in siting transmission facilities 
Is the following a positive statement about rural lifestyles: 

"Even something relatively simple like having streets 
without sidewalks can affect community character." 
Islam:Wide Mobility Concept Plan. page 4 (What Is 
assumption about sidewalks?) 

Will there be opportunities for public participation in 
preparation of MIS? 

What is source of growth projections? 
Why move people into Downtown rather than Second City 

(Kapoiei)? 
Use of overhead lines should be rejected 
Can electric vehicles be used? 
Does federal matching funds depend on LPA selected? What is definition of sustainability? Patricia Tummons Consider scenic viewpIanes 
Urban sprawl, encroachment Into rural areas 
Emissions from alternatives 
Traffic modeling necessary Douglas Metier Eliminate some bus stops to make routes more efficient Charter private vehicles for peak hour 
Regulate parking fees 
Separate Sand Island from project 
Traffic modeling necessary —travel times, trip generation Bruce Plasch Decision Analysts Hawaii, 

Inc. 
Document contains many assumptions about sprawl 
Define Nsprawr 
Document indicates contradiction of/one-sided view of 

sprawl and centralized development. it says Oahu has 
both widespread sprawl and centralized development. What are benefits and costs of sprawl versus compact 
development 

Discussion is moot: many key development decisions have 
been made by government already 

Economic decline of commercial areas — which 
communities? Disputes claim that autos cause 
economic decline in some areas 
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TABLE A.2-3 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE E1SPN AND NO1 AS OF JUNE 14, 1999 

(RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-1) 

Name 	 Organization 	 Comment . PRIVATE ORGANIZATIONS (CONTINUED) 
Bruce Plasch 
(continued) 

Decision Analysts Hawaii, 
Inc. 

Development and service costs — sprawl is costly, but 
higher residential density Is not as attractive to buyers; 
suburban development is not as costly as PUC 
redevelopment and is easier to locate than PUC in-fill 
development. 

Infrastructure planning — document relies on 
unsubstantiated claim that sprawl is costly and must be 
subsidized by other neighborhoods. 

Recommends reading on sprawl and infrastructure 
financing 

Contradiction between City policy on urbanizing agricultural 
lands (in Ewa DP) and protecting prime agricultural 
lands from sprawl, as stated in document. 

Economic and environmental costs of agriculture are not 
any less than that of urban sprawl 

Factors affecting suburban growth are not limited to 
transportation policies. Includes development policies 
and consumer preferences 

Ewa and Central Oahu would have lower housing prices 
even without government intervention, due to lack of 
established communities and services 

Strategy for the PUC — assumed number of new PUG 
homes is too high; regardless, PUC should be 
redeveloped 

Need to clarify to the public that transportation has land-use 
development implications, due to mobility issues 

Implementation of the plan must be realistic 
Computers and electronic communications may change 

travel demand and development patterns 
Extensive network of freeways should include highways 
Discussion of benefits 8i costs of automobile travel is 

biased; does not address benefits of auto travel 
Is it accurate to use 350 ft/auto as estimated area required 

for home-based vehicles? Parking area is often shared 
use. 

Marginal, sunk, and total costs associated with auto travel 
should be recognized 

Use unused equipment and capacity (including carpooling) 
during peak periods 

Use road pricing - economic incentives/disincentives to use 
scarce highway capacity 

Source: Parsons Brinckerhoff, Inc., August 2000. 
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A.3 MIS/DEIS REVIEW PERIOD 

The FTA approved the MIS/DEIS for public circulation on August 16, 2000. The Hawaii Office of 
Environmental Quality Control (OEQC) also approved the document for public distribution. Printed copies of 
the document were distributed to the public, libraries, community groups, and local, State and federal agencies 
for review. A separate volume of technical drawings was available for public examination at libraries and the 
DTS, and was also available upon request. The document, including the technical drawings, was also 
available on CD-ROM upon request. Those who submitted comments on the Notice of Intent to Prepare an 
EIS (N01), published in accordance with the National Environmental Policy Act, or the Environmental Impact Statement Preparation Notice (EISPN), published in accordance with Chapter 343, Hawaii Revised Statutes, 
were also sent printed copies. Table A.3-1 summarizes the MIS/DEIS review process. 

TABLE A.3-1 
MIS/DEIS REVIEW PROCESS 

Activity _ 	 Date 
MIS/DEIS approved for circulation by FTA August 16, 2000 
Distribution of MIS/DEIS August 23, 2000 
Notice of MIS/DEIS availability in the Federal Register (public review 
period officially starts) 

September 8, 2000 

Notice of MIS/DEIS availability in the 0E0C, The Environmental September 8, 2000 

_ 
Notice 
Legal notice of MIS/DEIS availability and public hearing in Midweek September 13,2000 and 

September 27, 2000 
Distribution of notice of availability of MIS/DEIS and public hearing to 
project mailing list 

September 11-13,2000 
. 

Meetings of the City Council's Transportation Committee September 25,2000 Kapolei 
October 5, 2000 Waikiki 
October 19, 2000 Waimatu 
October 26, 2000 Downtown Newspaper display ads for public hearing October 4, 2000 Midweek 
October 9, 2000 Advertiser 
October 10, 2000 Star-Bulletin Formal Public Hearing, Neal Blaisdell Center October 12, 2000 

Close of the public review period November 6, 2000 
Resolution selecting LPA introduced at City Council November 8, 2000 
Resolution selecting LPA reported out of City Council Transportation 
Committee 

November 14, 2000 

Resolution selecting LPA adopted by full City Council November 29,2000 
Source: Parsons Brinckerhoff Cluade 8, Douglas, Inc., January 2001. 

Notices of the availability (NOA) of the M1S/DEIS and information on the public hearing were provided through direct mailings (about 10,000 addresses); a legal notice in Midweek; and display advertisements in Midweek, 
the Honolulu Advertiser,  and the Honolulu Star-Bulletin. The document availability was also given substantial 
media coverage including coverage by local television stations. The public notice procedures complied with 
"The Oahu Metropolitan Planning Organization (OMPO) Guide to Public Involvement, Appendix E," adopted 
on April 2, 1997 by the OMPO Policy Committee; Title 23 Code of Federal Regulations, Section 771 
(23CFR771); and Hawaii Revised Statutes Chapter 343. 

The Transportation Committee of the Honolulu City Council sponsored four public hearings across the 
project's study area after the MIS/DEIS was issued. These Committee meetings enhanced the public's ability 
to provide comments directly to the City Council pertaining to the pending selection of a Locally Preferred 
Alternative (LPA). The City Council's task in selecting an IPA was to decide between a No-Build Alternative, a 

Primary Corridor Transportation Project A-27 	 Final EIS 

AR00048402 



Transportation System Management (TSM) Alternative, and a Bus Rapid Transit Alternative. The full City 
Council selected the BRT Alternative as the LPA on November 29, 2000, by adopting Resolution No. 00-249 at a special City Council meeting. 

A.4 COMMUNITY INVOLVEMENT ACTIVITIES PRIOR TO THE SDEIS 

During the LPA discussions, the City Council directed the DTS to continue public dialogue on the project. 
Community working groups were formed to provide a forum for open dialogue between project sponsors and neighborhood, civic, business and other organizations so that environmental and transportation issues, and 
refinements to project proposals could be discussed. Section A.4.1 discusses the working group process in detail. 

A Round Five Oahu Trans 2K meeting was held on August 14, 2001. The meeting included a community 
open house and an informational briefing on the working group process and BRT project refinements. 

In addition to the working group process, the project team members conducted nearly 200 meetings with 
numerous individuals, agencies, and organizations between January 2001 and the publication of the SDEIS. 

A project website, <www.oahutrans2k.corn>, is used to disseminate information. It Is updated to provide the public with the current project status. 

During the period between the publication of the MIS/DEIS and SDEIS documents, three Oahu Trans 2K Progress Reports (newsletters) were published and distributed. These progress reports were distributed to over 10 1000 individuals via the mail and its availability at public hearings and working group meetings. 

A.4.1 Working Groups 

Working groups were formed in 2001, and provided a forum for open dialogue between project sponsors and neighborhood, civic, business and other organizations. They provided a constructive forum in specific 
geographic areas along the corridor, where specific opportunities were discussed while simultaneously 
providing a greater in-depth understanding about BRT and what it means for the community. Environmental and transportation issues and refinements to project proposals were discussed. Five Working Groups were 
formulated based on geographic area. In addition to the original five working groups, a sixth working group was formed in July 2002 for the Aliamanu/Salt Lake/Foster Village area in response to concerns that arose within that community. The Working Groups and their associated areas are presented below. 

1. Pearl City/Alea Watawa Interchange to Aloha Stadium/Pearl Harbor 
2. KaIihi - Middle Street to River Street 
3. Downtown/Kakaako - River Street to Ala Wai Canal 
4. Mid-Town/University - Richards Street to UH-Manoa 
5. Waikiki - Ala Wei Canal to Kapahulu Avenue 
6. Aliamanu/Salt Lake/Foster Village Aloha Stadium/Pearl Harbor to Middle Street 

Working group members were responsible for attending meetings, reporting back to their representative 
organizations, and bringing resulting feedback to the working group meetings. The working group process 
resulted in project changes that were presented in the SDEIS. The following sections briefly describe the 
participants, process, and issues resolved at each of the six working groups. 

A.4.1.1 	Pearl City/Aiea Working Group 

Participants In this Pearl City/Ma Working Group included representatives from: Alea Community 
Association, Ales Neighborhood Board #20, Aloha Stadium Authority, Hawaii Transportation Association, 
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Leeward Oahu Transportation Management Association, Newtown Estates Community Association, Oahu Transit Services, Pearl City Neighborhood Board #21, St. Timothy's Episcopal Church, State Department of Transportation, US Navy, and Councilmembers Duke Bainum and Gary Okino. This working group met five times during March — May 2001. 

The discussions of this working group resulted in major changes to the locations for transit centers and BRT ramps. Instead of locating a transit center at the Kamehameha Drive-In site, a new plan for an Aloha Stadium transit center was chosen. The two proposed BRT ramps at Kaonohi Street and Radford Drive were eliminated and the Luapele Drive ramp was added. Another idea from this working group was to create a reversible contra-flow bus lane along Kamehameha Highway to provide service to Aiea and Pearl City, along with two community oriented transit centers. The Kamehameha Highway contra-flow lane and community transit centers are being advanced as projects separate from the PCTP. 

A.4.1.2 	Kan' Working Group 

Participants in the Kalihi Working Group included representatives from the following businesses, organizations, and agencies: Blood Bank of Hawaii, Bob's Bar-B-Que, Castle & Cooke Properties, City Square Management, Eki Cyclery, FALEA, Hawaii Construction Industry Association, Hawaii Teamsters & Allied Workers, Hawaii Transportation Association, Honolulu Community College, Kalihi-Palama Neighborhood Board #15, Kalihi-Palama Vision Team, Kamehameha Schools, Lanakila Health Center, Marukai Corporation, New Hope All Nations, Oahu Transit Services, Popeye's Chicken, State Department of Transportation, York & Company, and Councilmembers Duke Bainum, Jon Yoshimura, and Romy Cachola. This group met seven times during March — June 2001. 

Several significant refinements were adopted in response to the working group's concerns about vehicular access. Traffic lanes on Dillingham Boulevard will be widened to 18 feet between Puuhale Road and Waiakamilo Road, and bus pullouts will be built between Waiakamilo Road and Kaaahi Street Left turns and U-turns will be permitted at signalized intersections, and parallel streets such as Co:bum and Kaumualii Streets will be Improved for alternate access. Construction mitigation plans will be developed in coordination with the community and will be implemented to minimize the impact on drivers and businesses. 
A.4.1.3 	Downtown/Kakaako Working Group 

Participants included representatives from the following organizations and agencies: Ala Moana-Kakaako Neighborhood Board #11, Ala Moana Center, Aloha Tower Development Corporation, American Institute of Architects, AM Partners, Chinatown Merchants Association, Downtown Neighborhood Board #13, Hawaii Bicycling League, Hawaii Community Development Authority, Hawaii Children's Discovery Center, Hawaii State Federal Credit Union, Hawaii Teamsters & Allied Workers, Hawaii Transportation Association, lolani Palace, Kalihi Business Association, Kakaako Improvement Association, Kamehameha Schools, Land Use Research Foundation, Oahu Metropolitan Planning Organization - Citizen Advisory Committee, Oahu Transit Services, Pacific Resource Partnership, Scenic Hawaii, Sierra Club Hawaii Chapter, State Department of Accounting and General Services, State Department of Transportation, Straub Clinic & Hospital, Outdoor Circle, Victoria Ward Centers, and Councilmembers Duke Bainum and Jon Yoshimura. This group met seven times during February — June 2001. 

Working group discussions led to several changes in this area of the In-town BRT's alignment. An entirely new branch, the Kakaako Makai branch along Halo Street, was created to accommodate the growing demands in this developing waterfront area. Additionally, the BRT route was realigned to use Pensacola Street instead of Ward Avenue. 

A.4.1.4 	Mid-town/University Working Group 

Participants in the Mid-town/University Working Group meetings included representatives from: Ala Moana- Kakaako Neighborhood Board #11, Ala Moana Center, Convention Center Authority/Hawaii Tourism Authority, 
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Diamond Head/Kapahulu/St Louis Neighborhood Board #5, Hawaii Bicycle League, Hawaii Community 
Development Authority, Hawaii Transportation Association, lolani Palace, Kamehameha Schools, Keeaumoku 
Super Block - Little Britain Holdings, Makiki-Tantalus Neighborhood Board #11, Manoa Neighborhood Board 	■•■•••• 

#7, McCully-Moiliili Neighborhood Board #8, Neal Blaisdell Center, Our Redeemer Lutheran Church, Straub 
Clinic & Hospital, Outdoor Circle, UH Facilities Planning & Management, UH Lab School, and 
Councilmembers Duke Bainum, Andy Mirikitani, and Jon Yoshimura. This working group met seven times 
during March — July 2001. 	 OM, 

The discussions of this working group resulted in realignment of a section of the UH Manoa branch from Ward 
Avenue to Pensacola Street, and affirmation of the location of the terminus at Sinclair Circle. Additional 

	
Wm 

discussions focused on station designs and on-street parking spaces throughout this area's neighborhoods. 

A.4.1.5 	Waikiki Working Group 	 .— 

Participants in this working group included representatives from: American Institute of Architects, ENOA 
Tours, Hale Koa Hotel/Fort DeRussy, Hawaii Hotel Association, Hawaii Teamsters & Allied Workers, Hawaii 
Transportation Association, HERE Local 5 AFL-CIO, Hilton Hawaiian Village Beach Resort & Spa, Honu 
Group, Hyatt Regency Waikiki Hotel, Kamehameha Schools, Oahu Transit Services, Outrigger Enterprises, 
Pauahi Management Corporation, Renaissance Ilikal Waikiki Hotel, Sheraton Hotels & Resorts/Kyo-ya Co., 
State Department of Transportation, State Department of Business, Economic Development and Tourism, 
SUPERSTAR Hawaii Transit Service, Tiffany & Company, United Laundry Service, Waikiki Beach Marriott 
Resort Hotel, Waikiki Improvement Association, Waikiki Livable Community Project, Waikiki Neighborhood 
Board, Waikiki Residents Association, Waikiki Trade Center, and Councilmember Duke Bainum. This group 
met six times during August 2001 — April 2002. 

Several refinements to the project resulted from the discussions of this working group, including changes in 
Jane configurations, ideas for pedestrian enhancements, and consideration of freight and passenger loading. 
Refinements incorporated into the project include: semi-exclusive curbside lanes throughout Waikiki, most of 
which will be shared with private buses and shuttles; sidewalk widening, landscaping and loading bays added 
to Kuhio Avenue; and re-striping and median modifications to provide an additional lane in each direction for 
the BRT on Ala Moana Boulevard. 

A.4.1.6 	Allamanu/Salt Lake/Foster Village Working Group 

The sixth working group was formed in response to concerns from the community regarding the proposed 
Aloha Stadium Transit Center and Luapele Drive BRT ramp. One meeting was held on July 24, 2002 at 
Makalapa Elementary School. Those represented at the meeting included: Aiea Neighborhood Board #20, 
Aloha Stadium Authority, East Foster Village Community Association, Foster Village Community Association, 
Oahu Transit Services, Protect the Planet, State Department of Transportation, US Navy, and 
Councilmembers Rorny Cachola and Gary Okino. 

Discussion focused on the design and operation of the Luapele Drive ramp and Aloha Stadium Transit Center, 
plus the project schedule. No specific refinements to the project were required as a result of this working 
group meeting. Ongoing coordination with stakeholders and residents will be maintained. 

A.4.2 SDEISPN and NOI  

The project refinements from the working group process and comments received on the M1S/DEIS resulted in 
the City initiating an SDE1S process. The DTS proposed to refine the LPA to include new and modified 
components, which the City Council endorsed on August 1, 2001 via City Council Resolution No. 01-208. 

The DTS prepared a SDEISPN that was published in the August 23, 2001 The Environmental Notice,  an 
OEQC publication. The SDEISPN for the SDETS was also distributed to the same individuals and entities that 

- 
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received the MIS/DEIS. The SDEIS NOlwas published in the September 26, 2001 Federal Register. Table A.4-1 lists the agencies/individuals that have commented on the SDEISPN. Table A.4-2 summarizes 
the comments received. Exhibit A-2 includes reproductions of the original letters. 

In addition to the working group meetings, the project team members have met with numerous individuals, agencies, and organizations. Nearly 200 meetings were conducted from January 2001 to March 2002 (see Table A.4-3). 
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TABLE A.4-1 
SDEISPN COMMENTORS 

Elected Official, Agency, or Organization 	1 	 Comment Letter Date 
UNITED STATES 
Senator Daniel Akaka, United States Senate September 7, 2001 
Department of the Army August 30, 2001 
Federal Aviation Administration September 14, 2001 
STATE OF HAWAII 
Office of Environmental Quality Control August 22, 2001 
Hawaii Community Development Authority August 24, 2001 
Commission on Water Resource Management August 24, 2001 
Department of Health August 28, 2001and October 2,2001 
Department of Education August 31, 2001 
Land Use Commission September 4, 2001 
Department of Land and Natural Resources, State Historic 
Preservation Division 

September 7, 2001and September 19, 2001 

Department of Land and Natural Resources, State Parks 
Division 

September 10, 2001 

Housing and Community Development Corporation of Hawaii September 12, 2001 
Aloha Tower Development Corporation September 21, 2001 
Department of Accounting and General Services September 21, 2001 
University of Hawaii September 21, 2001 
CITY AND COUNTY OF HONOLULU 
Gary Oklno, City Council September 19, 2001 
Police Department -, September 12, 2001 
Fire Department September 13, 2001 
Board of Water Supply September 14, 2001 
Department of Planning and Permitting September 19 1  2001 
ORGANIZATIONS 
Harbor Square Condominium Association September 21, 2001 
Kakaako Improvement Association September 21, 2001 
Hawaiian Electric Company October 4, 2001 
COMMUNITY GROUPS 

_ Downtown Neighborhood Board August 22, 2001 
Waialae-Kahala Neighborhood Board 	 i  September 21, 2001 
PRIVATE CITIZENS 
Wendell Lum September 7, 2001 
Charles Ferrell September 13, 2001 
Frederick Gross September 18, 2001 
P. Pasha Baker September 21, 2001 
Doug Mellor September 21, 2001 

Source: City and County of Honolulu Department of Transportation Services and Parsons Brinckerhoff, March 2002. 
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TABLE A.4-2 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE SDEISPN AND NO! 

AS OF OCTOBER 4, 2001 (RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-2) 

Commentor Letter 
Date 

No. Comments 
. 

United States 
Daniel K. Akaka, United States 
Senator 

9/7/01 1 I appreciate receiving this information and took forward to reviewing 
the Final Environmental Impact Statement. 

George P. Young, P.E., Chief, 
Regulatory Branch 
Department of the Army 
U.S. Army Engineer District, 
Honolulu 

8/30/01 1 The comments contained in my letter to you dated September 13, 
2000 are still appropriate, and we have no additional comments. 

9/13100 1 lt is possible that some of the components of the project may require 
a Department of the Army (DA) permit; however, since the 
information provided is not sufficiently detailed to determine specific 
permit requirements. As the project elements progress to final 
design stages, we will be better able to advise you concerning permit 
requirements 

Dance B. N. Young, Realty 
Contracting Officer 
Federal Aviation Administration 

9/14/01 1 The Federal Aviation Administration has no comments regarding 
your Supplemental DEIS. 

State of Hawaii 
Genevieve Salmonson, Director 
State Office of Environmental 
Qtiality Control 

8/22101 1 If you have received any comments during the consultation stage, 
please include them with their responses in the draft EIS. 

2 Also include synopses of the community working group meetings 
that dealt with the proposed changes. 

3 Please consider including a list of acronyms and abbreviations in the 
draft EIS. 

4 

1 

In the draft EIS indicate the status of each of the listed permits and 
approvals for this project.  
As you know, the Hawaii Community Development Authority 
development agenda calls for the development of several major 
public and private projects over the near future. These projects 
could add over 30,000 automobile trips per day at full build out. The 
traffic strategy for the Makai Plan called in part for the design of a 
*walkable community', one in which people could live, work and play 
without having to depend on an automobile. However, the key to 
success for such a community would be an efficient and affordable 
public transit system. BRT service for this area would provide the 
necessary public transit. 

Teney K. Takahashi, Director of 
Planning and Development 
Hawaii Community Development 
Authority 

8/24/01 

_ 
2 

_ 
We therefore support your proposed additional alignment through 
Kakaako Makai. 

• Unnel T. Nishioka, Deputy 
Director 
State Commission on Water 
Resource Management 

_ 

8/24/01 1 We are concerned about the potential for ground or surface water 
degradation/contamination and recommend that approvals for this 
project be conditioned upon a review by the State Department of 
Health and the developer's acceptance of any resulting requirements 
related to water quality. 

2 If the proposed project alters the bed and banks of a stream channel, 
the project may require a stream channel alteration permit. 	_ 
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TABLE A.4-2 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE SDE1SPN AND NOI 

AS OF OCTOBER 4, 2001 (RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-2) 

Commentor Letter 
Date 

' No. Comments 

Denis R. Lau, Chief 
Clean Water Branch 
State Department of Health 

8/28/01 1 The applicant should contact the Army Corps of Engineers to identify 
whether a Federal permit (including a Department of Army permit) is 
required for this project. 

2 A National Pollutant Discharge Elimination System (NPDES) general 
permit coverage is required for each of the following activities which 
discharges into State Waters: 
a. Discharge of storm water runoff associated with construction 

activities that involve the disturbance of five acres or greater, 
including clearing, grading, and excavation; 

b. Discharge of hydrotesting water; and 
c. Discharge of construction denaturing effluent. 

If any construction activities will take place after March 10, 2003, 
discharge of storm water runoff associated with construction 
activities that involve the disturbance of one acre or greater, 
including clearing, grading, and excavation shall require coverage 
under the NPDES general permit. 

3 The applicant may be required to apply for an Individual NPDES 
Permit if there is any type of process wastewater discharge from the 
pr.11)9ct into State Waters. 

Paul G. LeMahleu, Ph.D., 
Superintendent of Education 
State of Hawaii, Department of 
Education 

8/31/01 

I I 

1 Tho Department of Education has no comment on the subject 
supplemental draft environmental impact statement preparation 
notice. 

Anthony J. H. Ching, Executive 
Officer 
State of Hawaii Department of 
Business, Economic 
Development & Tourism, Land 
Use Commission 

914/01 1 We have no comments to offer. 

Don Hibbard, Administrator, State 
Historic Preservation Dhrision, 
State of Hawaii, Department of 
Land and Natural Resources 

9/7/01 1 Since the preferred alternative includes new routes, we would like a 
windshield level survey done along these new routes to identify 
historic sites that may be affected. 

2 Of concern to our office, in addition to the underground 
archaeological resources that may be uncovered, are the historic 
sites along the route. We would like to ensure that road widening, 
ramps, transit stations and any other structures necessary to operate 
the BRT system does not adversely impact these historic sites. 

3 Please note, in the permits and approvals section that while our 
approval is not necessary to proceed under Section 106 of the 
National Historic Preservation Act, the responsible federal agency 
will need to document its consultation with our office. 

4 Aiso, our written concurrence for projects by the state or its political 
subdivisions is required under Chapter 6E-8, Hawaii Revised 
Statutes. 
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TABLE A.4-2 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE SDEISPN AND NOI 

AS OF OCTOBER 4, 2001 (RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-2) 

Commentor Letter 
Date 

No. Comments 

Daniel S. Quinn, State Parks 
Administrator 
State Department of Land and 
Natural Resources 

9/10/01 1 We appreciate the opportunity to review the Supplemental Draft EIS 
Preparation Notice for the subject project and would like to request to 
be a consulted party. 

Sharyn L. Miyashiro, Executive 
Director 
State Department of Business, 
Economic Development & 
Tourism 
Housing and Community 
Development Corporation of 
Hawaii 

9/12101 1 At this point in time, we have no additional comments 

, 

Gilbert Coloma-Agaran, State 
Historic Preservation Officer 
State Department of Land and 
Natural Resources 
Historic Preservation Division 

9/19/01 1 In general, we will need to have more specific information on what 
historic properties are present within the Area of Potential Effect 
(APE) as well as more details on any ground disturbing activities 
required to construct portions of the project 

Ronald Hirano, Executive Director 
Aloha Tower Development 
Corporation 

9/21/01 1 We are supportive of these revisions to your prolect. 
2 What is the timetable for completion of the Kakaako Makai Branch? 
3 Where will the terminus be placed for the Aloha Tower stops? 

Gordon Matsuoka, Public Works 
Administrator, State of Hawaii, 
Department of Accounting and 
General Services 

9/21/01 1 We are currently working with the Housing and Community 
Development Corporation of Hawaii (HCDCH) to plan the 
development of our portion of the area located at and around the old 
OR&L Building near the intersection of King Street and !wild Road. 
Our intent is to construct a Uliha Civic Center to provide office space 
for State agencies to service the public. As such, we believe: 

The proposed plan extending Kaaahi Street (at grade) toward 
Diamond Head to Wile! Road would result in maximum disruption to 
the planned civic center site. It nearly bisects the property with a 
roadway that we do not intend to utilize. We question if a Bus Rapid 
Transit (BRT) easement is required to traverse the site at all (as 
opposed to remaining on Dillingham Boulevard to and from King 
Street, for example, since the plans for the BRT already take away 
two of the five lanes on Dillingham one block away). In lieu of an 
easement for the roadway, we propose an exchange of mad Right-
of-Way for county-owned school land. 

2 The proposed BRT station and any BRT parking structure on site 
would also adversely affect the development of the civic center, by 
Increasing traffic around our site and taking up valuable property. 

3 That if the city still plans to go ahead with items 1 and 2 above, then 
the City should consider purchasing the adjacent Ohtani property to 
execute a land swap plus purchase of all improvements with the 
State. This would provide us with adequate property free of the 
disruption from increased vehicular traffic. 

4 Further, we request additional information about the proposed 
extension. What is the anticipated volume and type of traffic? 

5 Will private vehicles be permitted to use Kaaahi Street to cross 
through the site to lwilei Road? 
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TABLE A.4-2 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE SDEISPN AND NOI 

AS OF OCTOBER 4, 2001 (RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-2) 

Commentor Letter 
Date 

No. Comments 
. 

Gordon Matsuoka, Public Works 
Administrator, State of Hawaii, 
Department of Accounting and 
Genera! Services 

9/21/01 6 Nearly ten years ago, the previous professionally-planned rapid 
transit project (unfortunately now defunct), was conceived to be 
above grade in this area, with a station located Ewa off-site, makai of 
Kaaahi Street to serve this neighborhood. The transit easement 
alignment would have been much closer to the makai boundary than, 
for example, an extension of Kaaahi Street provides, and would 
therefore have less of an impact on our portion of the site. 

Allan Ah San, Associate Vice 
President 
University of Hawaii 

9/21/01 1 We have reviewed the Supplemental DEIS Preparation Notice and 
have no comments to offer at this time. 

Gary Gill, Deputy Director 
State Department of Health 

10/2101 1 Wastewater Branch - All wastewater plans must conform to 
applicable provisions of the Department of Health's Administrative 
Rules, Chapter 11-62, Wastewater Systems: We reserve the right 
to review the detailed wastewater plans for conformance to 
applicable rules. 

2 Clean Air Branch - The Department of Health, Clean Air Branch, has 
concerns on construction activities where potential dust problems 
may arise. There is a significant potential for fugitive dust to be 
generated during the various phases of the project, including clearing 
and removal of debris, grubbing, grading, and excavation. 

3 Implementation of adequate dust control measures during all phases 
of construction is warranted. Construction activities must comply with 

, provisions of Chapter 11-60, Hawaii Administrative Rules, section 
11-60.1-33 on Fugitive Dust 
The contractor should provide adequate means to control dust from 
road areas and during various phases of construction activities. 
These means include, but are not limited to: Control of Fugitive 
Dust. 

5 Clean Water Branch - The applicant should contact the Army Corps 
of Engineers to identify whether a federal permit (including a 
Department of the Army permit) is required for this prolect. 

6 A National Pollutant Discharge Elimination System (NPDES) general 
permit is required for the following discharges to waters of the State: 
(conditions listed). 

Any person requesting to be covered by a NPDES general permit for 
any of the above activities should file Notice of Intent with the 
Department's Clean Water Branch at least 30 days prior to 
commencement of any discharge to waters of the State. 

7 After construction of the proposed facility is completed, an NPDES 
individual permit will be required if the operation of the facility 
involves any wastewater discharge into State waters. 
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TABLE A.4-2 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE SDEISPN AND NOI 

AS OF OCTOBER 4, 2001 (RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-2) 

Commentor Letter 
Date 

No. Comments 

City and County of Honolulu 
Gary H. Okino, Councilmember 
District 8 

• 

9/19101 1 A. 	Inclusion of the Kamehameha Highway Transit Corridor/BRT 
SPUR and Transit Stations in the SDEIS Analysis. 

1. 	In lieu of the originally proposed Kaonohi Street BRT ramps and 
Kamehameha Drive-In location of a transit center, the Pearl City-
Aiea working group recommended the following transportation 
elements: 
1) Establishment of a transit corridor or "BRT spur" along 

Kamehameha Highway; 
2) Development of two community transit centers along 

Kamehameha Highway, one at the site of the former Jim 
Slemmons auto dealership, the other on the site of the old 
Hale Mohalu Hospital; 

3) Development of a major transit center with park-and-ride 
facilities at the Aloha Stadium overflow parking tot; and 
Construction of a new BRT on/off ram near Luapele Street 
to connect the Aloha Stadium Transit Center with the H-1 
zipper lanes. 

It appears from the SDEIS Preparation Notice that the only element 
of the working group's recommendation to be included in the SDE1S 
Is the construction of the new BRT on/off ramp near Luapele Street. 
This is a serious omission since the Kamehameha Highway transit 
corridor and transit stations are intended to service BRT vehicles that 
will directly enter and run along the Regional BRT H-1 corridor. 

2 Why is this integral part of the system being carved or parceled out 
of the SDEIS analysis? Does this limited review comply with the 
intent and legal requirements of the Environmental Impact Statement 
process? I believe that it is imperative that the SDEIS ascertain the 
Impacts of the system as a whole not lust a few selected parts! 

3 Since all elements of the Pearl City-Aiea working group's 
recommendation will be directly contributing to the BRT system's 
overall patronage and ridership estimates, revenue projects, and 
construction and operational expenses, it is only reasonable and 
logical that all elements likewise be included in the SDEIS analysis of 
impacts. Moreover, since these new elements will likely alter the 
results of the existing system-level analysis and findings provided in 
the MIS/DEIS, these additional elements must be included within the 
SDEIS to assure reliable, complete, up-to-date, and accurate 
system-wide projections and estimates. 

4 The amended LPA (reference Resolution 01-208, CD1, FD1) 
specifically provides that the Kamehameha Highway contra-flow 
transit corridor and the Pearl City and Ma transit centers be projects 
separate from, but complementary to, the amended LPA. 
Accordingly, this is to request, and strongly urge, that all elements 
recommended by the Pearl City-Alea working group identified above, 
not just the replacement of the Kaonohi Street BRT ramp with one at 
Luapele Street, be included as part of the SDE1S analysis. 
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TABLE A.4-2 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE SDEISPN AND NOI AS OF OCTOBER 4, 2001 (RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-2) 

Commentor Letter 
Date 

No. Comments 
. Gary H. Okino, Councilmember 

District 8 

_ 

9/19101 5 1. 	Farrington Hiobway Transit Corridor and BRT Sour 
It has recently been brought to my attention that the Department of 
Transportation Services is also considering developing a portion of 
Farrington Highway into a transit corridor/BRT spur similar to that 
proposed for Kamehameha Highway in the Pearl City-Alea area. For 
all of the same reason identified above. I strongly urge that this 
proposed Farrington Highway transit corridor/BRT spur, and its 
related transit components, be included as part of the SDEIS 
analysis. 

6 2. 	Agreement of Participation by State and Federal Aaencies 

A major factor in the success of the overall BRT system is the use of state and federal government infrastructure. For example, the 
Regional BRT route proposes to utilize the State Department of 
Transportation's Zipper Lane as a transit corridor, and the Luapele 
Drive BRT ramp will be connected to and accessible via the Navy-
owned portion of Luapele Street. 

Has the City received assurances from the appropriate agencies that 
it will be allowed to utilize the aforementioned as well as any other 
State- and Federally-controlled properties for the BRT system? If 
not, how will this affect the BRT project where specific 
locations/elements are identified in the SDE1S? What will be the 
result of a worst-case scenario where permission is not granted by 
either or both governments? 

7 3. 	Mixed Traffic impediments to Efficient Regional and in-Town 
BRT Vehicular Movement 

The key to efficient and effective movement of the BRT vehicles is 
their use of exclusive right-of-ways or traffic lanes to by-pass the 
normal congestion of our streets and highways. Unfortunately, there 
are several segments along the BRT route where the BRT vehicles 
must operate in mixed- or shared-use lanes with normal traffic. This Is potentially a fatal flaw to the entire system. 

8 If the BRT is forced to compete with and operate in existing traffic 
flow, bottlenecks will surely develop, resulting in greatly diminished 
speed and possibly even gridlock. 

9 While most of these shared-use segments are within the In-Town" 
portion of the project (i.e. Kapiolani Boulevard between Atkinson and 
Kalakaua, Kapiolani Boulevard between Isenberg and University, 
along Richards Street, along King Street, etc.), it appears that some 
shared-use segments may also exist, at least temporarily, along the 
"Regional' portion as well. 
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TABLE A.4-2 (CONTINUED) 
SUMMARY OF COMMENTS RECEIVED IN RESPONSE TO THE SDE1SPN AND NOI 

AS OF OCTOBER 4, 2001 (RESPONSES TO THE COMMENTS APPEAR IN EXHIBIT A-2) 

Commenter Letter 
Date 

No. Comments 

Gary H. Okino, Councilmember 
District 8 

- 

9119/01 10 To assure that we do not construct a system which simply moves 
commuters quickly to the next bottleneck, where it will stall In existing 
traffic, I strongly recommend that the SDEIS: 

1) Identify all segments of BRT (both Regional and In-Town) 
where vehicles will be forced to use, share, or transition 
across mixed-use traffic lanes; 

2) Analyze possible alternatives to such mixed-use; and 
3) Develop and recommend a set of alternatives that assure 

BRT vehicles exclusive right-of-way from one end of the 
system to the other. 

11 E) 	Impact of New Developments on the BRT System 
There are locations along or in close proximity to the BRT route 
where major new developments and land uses have been proposed. 
While it may be impossible to anticipate all of the potential 
development or redevelopment sites; the SDEIS should identify and 
consider the Impacts upon the BRT system (both positive and 
negative) of those developments for which preliminary plans have at 
least been proposed. 

12 A.5 	UPDATE OF FINANCIAL ANALYSIS 
It is unclear from the language of the Preparation Notice whether or 
not a full update of the BRT Financial Analysis Is proposed as part of 
the SDEIS. Clearly, given the additional costs associated with the 
added In-Town and Regional routing, as well as changes to the 
location and basic designs of the Regional on/off ramps, the overall 
cost and financial impact of the system will change significantly. 

Moreover, the additional In-Town routing and the inclusion of the 
Kamehameha Highway and Farrington Highway transit corridor/BRT 
spurs will significantly impact estimates of overall system ridership, 
revenue; and operating costs. Moreover, the State of Hawaii has 
recently stated (reference attached State DOT letter of September 
18, 2001) that, it is not our intent or expectation to provide funding 
for the BRT project; and have developed our capital improvement 
programs accordingly. 

Accordingly, if the financial analysis of the Primary Corridor 
Transportation Project is to be complete and accurate, it must be 
thoroughly updated to reflect all the changes and additions to the 
system that are currently being proposed, as well as review and 
revise the entire funding scheme based upon the State's non-
participation. 

Lee D. Donohue, Chief of Police 
City and County of Honolulu 
Police Department 

9/12/01 1 The Honolulu Police Department has no comment to offer at this 
time. 

Attillo K Leonard], Fire Chief 
City and County of Honolulu Fire 
Department 	 , 

9/13/01 1 The proposed changes will not have an adverse impact on the 
services provided by the Honolulu Fire Department. 
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Commentor Letter 
Date 

No. Comments 

Clifford S. Jamile, Manager and 
Chief Engineer 
City and County of Honolulu 
Board of Water Supply 

9/14/01 1 We have no objections to the proposed modifications to the focally 
preferred alternative. We reserve further comments until the 
Supplemental Draft Environmental Impact Statement is submitted for 
our review. 

Randall K. Fujiki, AR 
Director of Planning and 
Permitting 
City and County of Honolulu 
Department of Planning and 
Permitting 

. 

9/19101 1 As indicated in our November 16, 2000 memo on the Draft 
Environmental Impact Statement, the revisions should be 
coordinated with proposed revisions to the Primary Urban Center 
and the Central Oahu Development Plans which are presently 
undergoing major revisions. 

2 Information on relevant alignment and station descriptions, estimated 
costs and CIP schedules, and implementation schedules for both the 
In-Town and Regional BRTs should be included where appropriate to 
determine if Development Plan Public Facilities Map or Public 
Infrastructure Map amendments will be required before CIP monies 
for construction and land acquisition are budgeted. 

3 The proposed In-Town BRT Branch Alignment includes five 
proposed stations located in the Chinatown, Hawaii Capital, and the 
Thomas Square/Honolulu Academy of Arts Special Districts. In 
Section 3.2.1 — Land Use and Relocation, there should be 
discussions about any consistency and/or impacts the proposed 
stations and BRT alignment will have on these special districts 
regarding their respective district objectives, historic architectural 
character, landscaping, pedestrian linkages, and view corridors. 

4 In Section 3.2.3 — Parks and Recreation Areas, Section 3.2.4 — 
Archaeological, Historic and Cultural Resources and Section 32.5 — 
Visual and Aesthetic, of the DEIS, there should be discussion 
regarding any impacts of the proposed stations and alignments on 
existing parks, streetscape improvements (i.e. curbs, gutters, 
sidewalks, planting strips, street trees, light standards, and sIgnage), 
historic structures, and significant sites. 

5 In those areas not included in the special districts, it would be helpful 
to us to have a discussion on impacts the proposed In-Town Branch 
Alignment will have on existing street trees. _ 

6 Additional permits and/or approvals, other than Special Management 
Area permits, should be disclosed, i.e., the need for special district 
permits, waivers, and exemptions as a 'ipublic use," and Trenching 
Permits. 

•1=1 

t I 
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, 

Letter 
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No. Comments 

Organizations , 
J.T. Miller, Chairman 
Resident Committee to Address 
Honolulu SDEIS 
Harbor Square Condominium 	. 
Association 

9/21101 

- 

1 The routes directed both mauka and makai upon Richards Street, 
from King Street to Halekauwila Street/Ala Moana Boulevard are 
judged iii conceived as to functional operation and adherence within 
the framework of impact upon the environment.. 	 . 

2 There are also major unaddressed issues which require total 
clarification for a comprehensive and acceptable final DEIS. 

3 3.1.1 Air Quality. As stated "Mesoscale impacts resulting from the 
proposed modifications are not expected to be different from what 
was disclosed in the M1S/DEIS." 

How can that be determined, when there has been no 
determination/selection as to the device of transportation, i.e. 
bus/train. Testing could not be completed until such vehicles are in 
place, especially on the heavily frequented segment of Richards 
Street between Queen Street and Ala Moana Blvd., which is lined 
with tall buildings, (one of which being residential). 

4 Utilizing the diesel powered articulated tractor type buses now in use 
with three lines operating one bus every three minutes, (or 60 buses 
per hour, or 1 per minute) air quality in this downtown canyon would 
definitely be required data. It is absent. 

5 Section 3.1.2 Noise and Vibration The opening statement of this 
section states there are no land uses along the proposed In-Town 
BRT alignment that are sensitive to excess noise such as 
residences. 

Located at the corner of Richards and Halekauwila Street, (the 
bottleneck which the three Kakaako lines intersect), stands a 27 
story residential building. All three lines of his reference BRT pass 
directly beneath the windows of eighty (80) bedrooms, where working 
people will be trying to steep at night, so as to be rested for the 
coming day. 

6 Because this bottleneck in the route structure, requiring right angle 
turns of the hinged buses, it will necessitate braking, then powering 
up again to regain speed, a very noise-generating procedure, which 
will occur, electric powered or diesel driven. 

7 Due to the narrow width of Richards Street (44ft), all on street 
parking will be removed to accommodate the makai/mauka bus 
lanes and yet include vehicular traffic entering and exiting the 
parking structures of the following business buildings between King 
Street and Halekauwila Street. (Buildings listed).... 

8 Located on the Diamond Head side of Richards Street, Below 
Merchant Street, is the U.S. Postal Service marshaling yard, 
facilitating over 150 mail trucks per day throughout the work week, 
commencing with a lineup each morning from 8:00 to 9:00 am of 
postal vehicles awaiting the deliveries to be dispensed, and at times 
blocking two lanes. 

9 Because of multiple and varied business utilization on Richards 
Street, it's narrow width, and the absence of loading docks for both 
the Melim Building and the Ocean View Center, the open street is 
often utilized for on street garbage pickup, moving trucks, courier 
deliveries, tree trimming, and other business requirements. 
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J.T. Miller, Chairman 9/21/01 10 
Resident Committee to Address 
Honolulu SDEIS 
Harbor Square Condominium 
Association 

11 

12 

13 

14 

"•5 

18 

17 

Beverly W. Harbin, President 9/21/01 1 
Kakaako Improvement 
Association 

2 

Comments 

In the meeting of the DTS Bus Rapid Transit team, moderated by 
City Council Chairman Yoshimura, with the residents of Harbor 
Square Condominiums, held at Maritime Museum on 17 September 
2001, it was made adamantly clear that the addition of sixty double 
carred transit buses, (one per minute), to the existing traffic from 
parking garages on Richards Street would cause insoluble gridlock 
for area workers and residents. 
This radical redesign of the Ala Moana Boulevard/Halekauwila 
Street/Richards Street juncture Is fraught with dysfunction. Beneath 
the street and islands in this area lies a veritable labyrinth of 
conduits for The Honolulu Electric Company (HECO), the Board of 
Water Supply, and the runoff drainage system for downtown 
Honolulu. 
Within a 100 ft. radius at this intersection, are situated fifteen 
manholes, accessing these vital (and aging) service tunnels 
beneath the streets. These manholes are utilized regularly, and 
nearly always requiring the coning of one or two lanes of Ewa 
bound traffic on Ala Moana Blvd., choking traffic to a crawl. Yet this 
will be the triangular apex of the Kakaako routing. 
As all Waikiki routing must pass through this bottleneck, either 
outbound or inbound, it is foreseeable that the Rapid Bus Transit 
System servicing  Waikiki could be brought to a virtual halt. 
Unaddressed here is the environmental disfigurement in creating 
this intersection by the removal of eight 30 ft. palm trees and three 
plumeria trees, the area to be paved over for double car bus transit. 
As presented, the subject Supplemental DEIS will have enormous 
detrimental environmental impact upon the segment of Richards 
Street discussed. It will produce traffic congestion, air pollution, 
noise pollution, and finally, unreliable transit service, due primarily 
to route selection. 
There are at least four alternatives that would better serve this 
purpose than Richards Street. They are: South Street, Punchbowl 
Street, Milliard Street, and Bishop Street. 
The Downtown Neighborhood Board, a representative body elected 
by the people, has voted unanimously against the use of Richards 
Street as a route for the proposed transit plan. And the majority of 
residents and businessmen of this area are opposed as well. 
We are in agreement that the three planned routes will effectively 
service our community. However, if the Kakaako Makai route is at 
any time deleted from existing plans, we would like to suggest the 
following changes: 
BRT Kakaaka-Mauka Branch: KIA proposes to locate the route 
more in the center of this "critical mass" and provide a more efficient 
and direct route through Kakaako as follows: to continue makai on 
South St. to Auahi St. turning left on Auahi and traveling straight on 
Auahi all the way to the Queen Street stub off Ala Moana. 
In this closer proximity to the "critical mass of the Ala Moana 
Boulevard area and in providing a straighter route through Kalcaako 
(thus utilizing fewer individual streets), this proposed route reduces 
the environmental impact of the proiect.  

1- 
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No. Comments 

Beverly W. Harbin, President 
Kakaako improvement 
Association 

9/21/01 3 BRT Kakaako-UH-Manoa Branch: KIA proposes that the route 
continue on King Street to Pensacola, then turn right and make a left 
turn onto Kapidani Boulevard at Pensacola. This would avoid 
potential traffic congestion at Ward and Kapiolani. Kirk Tomita, Senior 

Environmental Scientist, 
Hawaiian Electric Company, inc. 

10/4101 1 HECO shall reserve further comments pertaining to the protection of 
existing powerlines bordering the project area until construction 
plans are finalized. 

Community Groups 
Lynne Matusow, Chair 
Downtown Neighborhood Board, 
No, 13 

0812210" 1 The SDEIS Preparation Notice, Section 2.1 — describing the Kakaako Make! Bus Rapid Transit alignment - stated that the alignment 
currently travels on the Hotel Street Mall until the split at North King 
Street and Richards Street. Advised that King Street in this area is 
South King Street. 

Lee Manfredi, Secretary 
Board of Directors 
Walalae-Kahala Neighborhood 
Board, No. 3 

9/21/01 1 !have reviewed the proposed modifications and impact studies and 
find the proposals acceptable. I have no recommendations for 
changes to the proposals at this time. 

2 Where the project involved utilizing arterial streets, those 
streets have speed limits that are out of date with the current 
use and design of those streets. There are speed limits set at 
25 or 30 MPH on streets and roadways that should be upped 
to at least 35 to 40 MPH, and 40 that should be upped to 45 
MPH. These roadways with the low speed limits appear 
before or after a freeway entry or exit, i.e. Kalanianaole 
Highway east bound toward Aina Haim. 

3 The intersection traffic lights are not synchronized at all 
anywhere. Huge traffic jams are further exasperated when the 
traffic lights run independently of each other, i.e. Beretania 
Street westbound toward downtown. Private Citizens 

Wendell Lum, Member 
	

9f7/01 
	

1 
	

After Rounds 1 and 2 of the Oahu Trans 2K meeting, public and Kaneohe Neighborhood Board 
	

agency input was combined with technical analysis to define an initial No. 30 and the Citizen Advisory 	 set of alternatives. Only No-Build, Enhanced Committee of the Oahu 
	

Bus/Transportation System Management (TSM), Bus Rapid Transit Metropolitan Planning 
	

(BM), and Light Rail Transit (LRT) were considered. A cost- Organization 	 effective shorter grade-separated light rail alternative most over 
existing street rights-of-way was not included to be an alternative for the 1n-Town portion. 
As the chosen Locally Preferred Alternative (LPA) the last time and within the last ten years it should have been again naturally included, 
for comparison, once and for all to see and comment on. 

2 The process should ensure that critical community concerns and 
technical issues are identified early in the study and addressed in the 
engineering, environmental, economic, and financial analyses...  
Was it a done deal to guide the process from the beginning by the 
City's Department of Transportation and its hired consultants to put 
the Bus Rapid Transit (BRT) as a preferred final choice somehow by 
eliminating a superior grade-separated light rail alternative?  

4 
	

According to the U.S. Department of Transportation website: 
http://www.fta.dot.gov/research/pdffilbrIpdf  there are problems of 
arterial bus priority treatments (Bus Rapid Transit). 
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Wendell Lum, Member 
Kaneohe Neighborhood Board 
No. 30 and the Citizen Advisory 
Committee of the Oahu 
Metropolitan Planning 
Organization 

. 

. 

9/7/01 5 Providing high quality service within the downtown sections of 
metropolitan areas like Honolulu which is the key to the Bus Rapid Transit concept has not been the subject of a comparable effort in 
the rest of the U.S. 

6 The most basic obstacle to creating bus lanes in Honolulu Is the lack of adequate cross section to separate buses from general purpose traffic. 
7 The need to allow general purpose traffic to use a bus lane for 

turning interferes with bus operations, increasing travel times and adding to problems of enforcing the restriction of the lane to buses , under all other circumstances. 
8 Curbside parking by emergency, delivery, and service vehicles also obstructs bus movements and is particularly disruptive if the bus lane is restricted to a single lane width. 

A drawback of median bus lanes is that passengers must walk 
across general purpose traffic lanes to reach the bus stop. 

10 The constraints imposed by traffic signal progression will limit 
effective application of signal preemption along the in-Town portion of the corridor. 

11 Because of the use of narrow platforms because of very narrow 
street rights-of-way the so-called transit stations will not eliminate the , need to restrict boarding to the front door of the bus which takes additional time. 

12 System integration becomes an issue when the need to provide 
transfers between routes and other forms of public transportation 
where passengers pay fares at these transfer points with on board payment. 

13 The DEIS does not give details on the impact with the loss of one and in most cases two lanes of multi-purpose traffic lanes within the proposed corridor. 
14 Giving priority to the proposed BRT will cause additional delays at cross streets and pedestrian cross-walks creating additional traffic congestion at these locations? 
15 A grade-separated light rail system would do the most to improve the capacity of the transportation system to carry people through Honolulu as the population thrives through 2025. 
16 Because of its exclusive guideway would increase the mode share of transit more than any other alternative travel time savings for transit patrons, providing most reliable service that would be buffered from traffic delays, improving in-town mobility and strengthening the 

connections throughout the island of Oahu. 
17 The nature of the exclusive right-of-way for the grade-separated light rail would provide significantly faster travel times within Honolulu. 18 The constant at-grade situations of pedestrians, automobile traffic, traffic lights, emergency vehicles, construction and repairs of 

underground utilities below the exclusive lanes of the BRT, traffic 
accidents, long stops because of passenger loading limitations, exceptional narrow bus stops, and more time between vehicles don't help the situation. 
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Wendell Lum, member 
Kaneohe Neighborhood Board 
No. 30 and the Citizen Advisory 
Committee of the Oahu 
Metropolitan Planning 
Organization 

. 

• 

9/7101 19 Additionally monitoring of both exclusive and shared lanes with the 
BRT will be a problem and more adjustments to satisfy problems with 
the communities nearby, currently going on, will cause additional 
mediation with a Bus Rapid Transit System to further deteriorate the 
word -rapid:.  

20 Lack of sufficient cross-section of streets of the corridor creates very 
narrow bus stops, which also prevent faster on-board loading of 
passengers with a single front entry for verification of fares paid 
providing further deterioration of transit travel times. 

21 Maintenance and construction projects under our streets within the 
proposed BRT corridor has potential of nearly shutting down the 
system sometime In the future if implemented. 

22 Under the Bus Rapid Transit (BRT) alternative because there has 
been lack of the subject of comparable effort in North America this 
newer transit alternative application for success is not really known 
except in Curitiba, Brazil which is very different being under the 
control of a dictatorship. 

23 Narrow bus stops and limited availability of park and ride facilities are 
not better able to handle surges in ridership due to possible changes 
in land use policies in central Oahu, special events and sporting 
events easily. 

24 More transfers would be needed for both the in-town BRT and a 
grade-separated light rail system due to the proposed hub-and 
spoke -bus network 

25 Today's grade-separated light rail vehicles have noise emissions 
comparable to those of an electric trolley bus. 

25 Today's grade-separated light rail vehicles use far less power than 
other rapid transit systems and releases no harmful chemicals into 
our atmosphere. 

27 Fully automated and driveless grade-separated light rail vehicles can 
run more frequently than any BRT vehicle peak and non-peak hours. 

28 Because of lack of a comparable effort for a Bus Rapid Transit 
System on the mainland and even In Europe I see a missing 
alternative that should have been considered fairly for all taxpayers. 

29 A grade-separated light rail can be fast, convenient, reliable, and the 
right choice among all other alternatives. 

30 Building a grade-separated line for the In-Town portion will create 
many jobs and is a good investment in our city's future. 

31 Because it runs on its own tracks, separated from roads this transit 
system eliminates conflicts that are frequent on the road system. 

32 A grade-separated light rail system costs less in the long term and 
offers . reater benefits. 

Charles M. Ferrell 
Harbor Square 

- 

9/13/01 1 

. 

As proposed, traffic on Richards Street will be greatly increased by 
the addition of 2 BRT routes mauka and makai as well as the 
inclusion of a major intersection at Richards, Halekauwila, and Ala 
Moana Boulevard. In addition to the 2 BRT routes, a new mauka 
lane will be created which will introduce additional traffic on Richards 
street flowing from Halekauwila and Ala Moana Boulevard. 

2 Since BRT buses are projected to run at 4 minute intervals (30 
buses/hour) at peak travel times, turning vehicles will have to not 
only compete with buses for access to the appropriate travel lanes 
but with vehicles already in these lanes. 
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Charles M. Ferrell 
Harbor Square 

9113/01 3 The creation of a traffic lane along the Ewa curb will eliminate a 

section of curb adjacent to Harbor Tower currently available for 

pickup and/or discharge of passengers. This area represents the 

only handicap accessible entry for residents or visitors to the front 

entrance. The loss of use of this facility will have a detrimental effect 

on the social conditions of residents and visitors. 

4 The use of Richard Street for 2 BRT routes as well as two traffic 

lanes will curtail the beneficial uses of the environment for residents 

and businesses located along the route as follows: 
1. Increased noise, vibration and diminution of air quality from 

vehicular pollutants resulting forma significant increase in traffic. 

This will be a major problem for the parking garages from the back-

up of vehicles waiting to enter or exit during peak travel times. 

5 2. Significant social effects from the loss of quality of living brought 

about by stresses engendered from increases in the density of 

detrimental environmental factors, such as those mentioned above. 

Additionally, the construction of a major intersection as well as 2 

BRT and traffic lanes with its attendant disruption of the peace and 

tranquility of residents will be inevitable. 

6 3. Significant economic impact due to the reduction in value of 

properties resulting from the decrease in desirability of Harbor 

Square as a place to live or do business. Additionally, the city will 

have a loss of property tax revenues as a result. 

7 4. These factors will cumulatively have an effect upon the health and 

welfare of residents and business employees as a result of the 

introduction of significant traffic congestion in their living and working 

environments. Nor will they benefit from the BRT since there will be 

no access to busses along Richards Street. 

8 The use of Richards Street for 2 BRT routes as well as the 

introduction of traffic lanes which do not presently exist will have a 

major environmental impact upon the residents and businesses 

located in the area. 

Federick C. Gross 9/18/01 1 The routing described in Par. 2.1 is circuitous at best, and the turn 

from Richards to Halekauwila exists but the entrance to Bishop 

Street does not exist. At best, all these streets are narrow and hardly 

suitable for buses even without any street parking. I believe that a 

better solution to the movement of bus traffic in this area should be 

found. 
2 Both King Street and Pensacola Street are one-way roads, and now 

are selected for two-way bus routes. This appears unsatisfactory. 

3 BRT Exclusive Ramp on the H-1 Freeway near Aloha Stadium: I am 

not familiar with the proposed ramp, but it would be most useful if it 

could be built with two lanes each on a divided road; thus, it could be 

used for inbound and outbound traffic at the same time. 

Ms. P. Pasha Baker, Resident 
Harbor Tower 

9/21/01 1 We already have buses on three sides of our complex — Nimitz 

Highway, Alakea Street, and Queen Street. Fortunately these three 

streets are able to accommodate this load, however we have three 

sides our building that we cannot stop alongside of, park, or load and 

unload passengers. If the new system is allowed to take over our 

tiny Richards Street we will be made an island. 
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_ 

Ms. P. Pasha Baker, Resident 
Harbor Tower 

9/21/01 2 It has been with shock and disbelief that we were suddenly notified 

that these meager remnants on Richard Street are now planning to 

be eliminated and that this has been in the planning stages for three 

years without any of us (some 2000 of us in the residential and 
commercial towers) being advised and/or consulted of the plans to 

punish us with a complete strangle on us and create hardships 
beyond measure. 
We would like to know - why are we being punished like this? 

4 Why has Milliani Street not been considered for this purpose? Why 

has Punchbowl Street not been considered for this? Why has South 

Street not been considered for this? 
5 Who do we turn to for help and answers to this matter? 

6 How can we get some consideration and at !east a hearing with your 

office to address our problems? 

Doug Metier 9/21/01 1 

2 

3 

4 

5 

6 

I would like to be a formally consulted party and be provided with a 

paper copy of the Supplemental DEIS, the Final EIS, and future 

BRT-related environmental documents. 
Adding a new BRT route means revising the BRT Alternative to 
attract more riders. How many daily transit trips.would the No Build 

and the TSM Alternatives generate assuming the same total number 

of buses as the revised BRT Alternative in 2025? It seems obvious 

that fewer buses will result in fewer routes, reduced frequency of bus 

3ervice, longer waits at bus stops, longer boarding times at bus 

stops, increased crowding of buses, fewer express buses, and fewer 

bus riders. Assuming the No Build and the TSM Alternative have 
fewer buses than the BRT Alternative will prevent a fair comparison. 

When does the City plan to convert existing traffic lanes east of 
Middle Street to exclusive use of the BRT route which will serve the 

UH? At that time, 
• which intersections will experience significantly reduced levels of 

service? 
• how many bus riders will be better off and how much reduction 

In travel time will they experience? 
• how many drivers will be worse off and how much more travel 

delay will they experience? 
When does the City plan to convert existing traffic lanes east of 
Middle Street to exclusive use of the BRT route which will serve 

Waikiki? At that time, 
• which intersections will experience significantly reduced levels of 

service? 
• how many bus riders will be better off and how much reduction 

In travel time will they experience? 
• how many drivers will be worse off and how much more travel 

delay will they experience? 
Am I correct in assuming that the proposed BRT route with stops at 

Aloha Tower and Kewalo Basin is contingent on the HCDA extending 

Halo Street to Punchbowl Street, and that extension of Hato Street 
may not occur within the next decade? 
When will the proposed BRT freeway-access ramp at Luapele 
Street, associated freeway widening, and the associated park-and-

ride lot be constructed and what will each of these improvements 

costs? 

 

_ 
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Doug MeIler 

. 

9/21/01 7 Each day, how many buses and bus rider will use the proposed BRT 
freeway access ramp at Luapele Street: 
• when it is first constructed? 
• in 2025? 
When the zipper lane is normally not deployed, and during peak 
traffic when the zipper lane cannot be deployed because of an 
Incident or mechanical problems, the BRT will not be able to use the 
proposed Luapele ramp. What route will the BRT take when the 
proposed Luapele ramp cannot be used? 

9 If the proposed Luapelel ramp were not built, what is the projected 
drop in daily bus ridership? 

' 	10 
_ 

If the proposed park-and-ride lot were not built near the proposed 
Luapele ramp, what is the protected drop in daily bus ridership? 

11 In general, how large an expenditure does the City consider justified 
to attract a single additional daily bus rider? Will proposed 
expenditures to construct a BRT freeway-access ramp at Luapele 
Street, associated freeway widening, and the associated park-and-
ride lot meet this standard? 

Source: City and County of Honolulu Department of Transportation Services and Parsons Brinckerhoff, March 2002. 
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TABLE A.4-3 
PUBLIC OUTREACH ACTIVITIES, JANUARY 2001 TO MARCH 2002 

Date Organization Date Organization 

January 11, 2001 Hawaii Council of AOAO April 26, 2001 Pearl City Neighborhood Board 

January 17, 2001 HCDCH April 26, 2001 OHA and OEQC 

January 19, 2001 State Department of 
Transportation (SDOT) 

April 27-29, 2001 Spring New Products Show 

January 30, 2001 Hawaii Developers' Council April 30, 2001 Kakaako Improvement Association 

February 7, 2001 Ron Lim, Spec. Asst. to 
Governor 

May 1, 2001 City Square & Drywall Taper, 
Finishers & Allied Workers Union 

February 13, 2001 Rae Loui, DDC May 2, 2001 Hawaii Bicycling League 

February 15, 2001 Zhuhai Transportation 
Committee 

May 3, 2001 McCully/Moiliili Neighborhood 
Board 

Feb. 16-18, 2001 Great Aloha Run Fitness 
EXPO 

May 4-5, 2001 Mayor's Asia/Pacific Environmental 
Summit 

February 22, 2001 Pearl City Neighborhood 
Board 

May 8, 2001 Hilton Hawaiian Village 

February 26, 2001 Kamehameha Schools May 16,2001 DLNR 

February 27, 2001 Ala Moana/Kakaako NB May 20, 2001 Hawaii Bicycling League - Bike 
Ride 

February 28, 2001 American Institute of 
Architects 

May 21, 2001 The Estate of James Campbell 

March 1, 2001 Downtown Neighborhood 
Board 

May 24, 2001 Councilmember Gary Okino 

March 13, 2001 OMPO TOP 2025 Islandwide 
Meeting 

May 24, 2001 Cultural Resources Expert Panel 

March 15, 2001 CH2M Hill May 31.2001 University of Hawaii - Manoa 

March 22, 2001 University of Hawaii - Manoa June 8, 2001 Committee for Accessible Transit 

March 27, 2001 Ala Moana/Kakaako NB June 13, 2001 Honolulu Community College 

March 28, 2001 Aiea/Pearl City Town Meeting June 13-17, 2001 Home and Garden Show 

March 29, 2001 GCA/AIA Joint Event June 14, 2001 Ala Moana Center 

March 30,2001 Ala Moana Center June 18, 2001 Wahiawa Neighborhood Board 

April 4, 2001 Aloha Stadium Authority June 19, 2001 Hawaii Transportation Association 

April 5, 2001 Downtown Neighborhood 
Board 

June 23, 2001 PUC Development Plan 

April 6, 2001 Livable Waikiki Project 
(Planning) 

June 26, 2001 Blood Bank of Hawaii 

April 6, 2001 AARP June 26, 2001 PUC Development Plan 

April 9, 2001 DCS - Elderly Affairs Division June 27, 2001 Honolulu Community College 

April 9, 2001 Liliha/Kapalama NB June 27, 2001 Waipahu Community Meeting 

April 10, 2001 Hui Aikane (Sr. Citizen 
Group) 

July 3, 2001 U.S. Army 

April 10-11, 2001 CCH - Small Business on the 
Move 

July 5, 2001 Downtown Neighborhood Board 

April 16, 2001 Aloha Stadium Authority July 5, 2001 McCully/Moiliill Neighborhood 
Board 

April 19, 2001 AIA -Speakers Forum July 9, 2001 Makiki Christian Church 

April 21, 2001 Mayor's Vision Team Meeting July 10, 2001 lolani Palace 

April 24, 2001 Hawaii Bicycling League July 10. 2001 Senator Norman Sakamoto 
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TABLE A.4-3 (CONTINUED) 
PUBLIC OUTREACH ACTIVITIES, JANUARY 2001 TO MARCH 2002 

Date Organization Date Organization July 16, 2001 Kaiser-Permanente Honolulu 
Clinic 

September 13, 2001 Department of Lands and 
Natural Resources - State 
Historic Preservation Division July 24, 2001 Mayor's Maritime Advisory 

Committee 
September 14, 2001 OMPO Policy Committee 

July 24, 2001 Larry Hurst September 17, 2001 Harbor Square Condominium July 24, 2001 Ala Moana/Kakaako 
Neighborhood Board 

September 19, 2001 OMPO Policy Committee 

July 25, 2001 City Council Transportation 
Committee 

September 21-23, 2001 17th Annual Senior's Fair 

July 31, 2001 Aloha Tower Development 
Corporation 

September 25, 2001 FHWA 

July 31, 2001 SUPERSTAR Hawaii October 1,2001 U.S. Navy July 31, 2001 Aloha Tower Marketplace October 2, 2001 Waikiki Working Group July 31, 2001 Waipahu Town Meeting October 3, 2001 Marco Polo August 2, 2001 McCully/Moiliiii Neighborhood 
Board 

October 4, 2001 Ala Moana Neighborhood 
Board 

August 2, 2001 OEQC October 5, 2001 Kakaako Improvement 
Association August 4, 2001 Pearl City Neighborhood 

Board 
October 8, 2001 Outrigger Hotels and Resorts 

August 4, 2001 Mayor's Vision Team Meeting October 10, 2001 State Department of 
Transportation  
Department of Parks and 
Recreation 

August 8, 2001 Councilmernber Romy 
Cachola & Kalihi Businesses 

October 10, 2001 

August 9, 2001 University of Hawaii - Manoa October 12, 2001 U.S. Navy August 14, 2001 Oahu Trans 2K OeLin  House  
FHWA NHPA Workshop 

October 15, 2001  
October 15, 2001 

Planning Session Meeting 
llikai Hotel and Condominiums 

August 15, 2001 
August 15, 2001 Belt Collins Hawaii October 16, 2001 Harbor Square 

August 16, 2001 Makiki Neighborhood Board October 18, 2001 Hawaii Prince Hotel August 22, 2001 State Department of 
Transportation 

October 19, 2001 Cement & Concrete Products 
Industry 

August 27, 2001 Vehicle Tech. Advisory 
Committee 

October 21, 2001 Livable Waikiki Consultant 
Group 

August 27, 2001 Department of Design and 
Construction 

October 23, 2001 Waikiki Working Group 

August 27, 2001 U.S. Army October 23, 2001 Ala Moana/Kakaako 
Neighborhood Board August 30, 2001 Car & Truck Rental & Leasing 

Assn. 
October 24, 2001 Outdoor Circle 

September 5, 2001 Kaimuki Neighborhood Board October 24, 2001 City Council-Transportation 
Committee 

September 6, 2001 McCully/Moiliili Neighborhood 
Board 

October 26, 2001 Vehicle Technology Advisory 
Committee 

September 7, 2001 McKinley High School October 29, 2001 Land Use Research 
Foundation of Hawaii/ 
Leeward Oahu Transportation 
Management Association September 9, 2001 Liliha Neighborhood Board November 3, 2001 Pearl City Bus Facility Open 
House 

September 12, 2001 Hawaii Hotel Association November 6, 2001 Puck's Alley Businesses 
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TABLE A.4-3 (CONTINUED) 
PUBLIC OUTREACH ACTIVITIES, JANUARY 2001 TO MARCH 2002 

Date Organization 	 Date Organization 
November 7, 2001 State Department of 	January 3, 2002 

Transportation's Kapolei and 
Makakilo Town Meeting 

Peter Rogoff, Senate Majority 
Counsel 

November 8, 2001 World Town Planning Event 	January 3, 2002 
at University of Hawaii - 
Manoa 

Kamehameha Highway 
Businesses 

November 10, 2001 Pearl City Benchmarking 	January 9, 2002 
Conference at Leeward 
Community College 

Ala Moana Center 	
_ 

November 13, 2001 University Square 	 January 9, 2002 
Businesses 

Kalihi Business Association 

November 15, 2001 Government and Public 	January 10, 2002 
Utilities Task Force 

Department of Parks and 
Recreation, Senior Citizens 
Advisory Committee 

November 16, 2001 McCully/Moillili Neighborhood 	January 10, 2002 
Board Planning Committee 
Meeting 

Viet Cafe 

November 15,2001 City Council-Transportation 	January 10, 2002 
Committee 

Consulting Engineers Council 
of Hawaii 

November 16,2001 Marukal Corporation 	January 11, 2002 Outdoor Circle 
November 20, 2001 Hawaii Congress of Planning 	January 14, 2002 

Officials Conference 
Auahl Street Businesses 

November 21, 2001 University of Hawaii and 	January 15, 2002 
Tokai University Student 
Organizations  
Marukai Corporation 	January 16, 2002 

Hawaiian Electric Company, 
Corporate Excellence 

 	Department  
Community Leaders Forum at 
the University of Hawaii 
School of Architecture 

November 26, 2001 

November 26, 2001 Kamehameha Highway 	January 16, 2002 
Businesses 

City Councilmember Gary 
Okino 

November 28, 2001 Castle & Cooke 	 January 17, 2002 Waipahu Neighborhood Board 
November 28, 2001 Outdoor Circle 	 January 22, 2002 U.S. Army 
November 30, 2001 University of Hawaii and 	January 23, 2002 

Tokai University Student 
Organizations 

Hawaii Visitors and 
Convention Bureau 

December 3, 2001 University of Hawaii, "Town 	January 24, 2002 
and Gown" Meeting 

State Department of 
Transportation 

December 4, 2001 American Association of 	January 25, 2002 
Retired Persons 

Final Candidates Forum for 
City Council 

December 4, 2001 Associated Students of the 	January 31, 2002 
University of Hawaii (ASUH) 

Outdoor Circle 

December 4, 2001 GASPRO and First Hawaiian 	February 1, 2002 
Bank 

Defining our Destiny: UH-
Manoa - A Strategic Planning 
Event 

December 5, 2001 Department of Parks and 	February 6, 2002 
Recreation - Senior Citizens 
Advisory Committee (SCAC) 

Coffee Partners Hawaii 

December 13, 2001 Community Meeting 	February 6, 2002 
sponsored by Representative 
Galen Fox 

Kaimuki Neighborhood Board 
Meeting 

December 18,2001 Hawaii Pacific University and 	February 7, 2002 
Education America 

McCully/Moiliili Neighborhood 
Board Meeting 

December 20, 2001 Verizon Hawaii, Inc. 	 February 8, 2002 Urban Land Institute 
Conference 
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TABLE A.4-3 (CONTINUED) 
PUBLIC OUTREACH ACTIVITIES, JANUARY 2001 TO MARCH 2002 

Date Organization Date Organization 
Waialae/Kahala Neighborhood 
Board Meeting 

February 9, 2002 Mathcounts February 21, 2002 

February 13, 2002 Palolo Neighborhood Board 
Meeting 

February 26, 2002 Central Oahu Sustainable 
communities Plan Meeting 

February 14, 2002 Diamond Head/Kapahutu 
Neighborhood Board Meeting 

February 26, 2002 Hawaii Kai Neighborhood 
Board Meeting 

February 14 - 16, 
2002 

16th Annual Great Aloha Run 
Health and Fitness Expo 

February 26, 2002 Ala Moana/Kakaako 
Neighborhood Board Meeting 

February 19, 2002 Nuuanu/Punchbowl 
Neighborhood Board Meeting 

February 28, 2002 Pearl City Neighborhood 
Board Meeting 

February 20, 2002 Oahu Metropolitan Planning 
Organization, Citizens 
Advisory Committee Meeting 

March 1, 2002 OahuTrans4All 

February 20, 2002 Kalihi/Palama Neighborhood 
Board Meeting 

March 6, 2002 Manoa Neighborhood Board 
Meeting_ 

February 21, 2002 Waikiki Improvement 
Association 

March 7,2002 Kullouou-Kalanl lki 
Neighborhood Board Meeting 

February 21, 2002. Makiki/Lower Punchbowl 
Neighborhood Board Meeting • 

Source: City and County of Honolulu, Department of Transportation Services, March 2002. 

A.6 PUBLIC INVOLVEMENT SINCE THE SDE1S 

Since the publication of the SDEIS, the public outreach and involvement program has involved a wide variety 

of forums and tools to increase public awareness about the project and gather community input. The SDEIS 

public hearing, City Council committee meetings, working group meetings, informational briefings, and other 

tools have allowed the project to reach out to and hear from thousands of Honolulu's citizens. 

A.5.1 SDEIS Review Period and Public Hearing 

This section summarizes the SDEIS review period and public hearing. Table A.5-1 summarizes the SDEIS 

review process. 

The FTA approved the SDEIS for public circulation on March 5, 2002. The State of Hawaii, Office of 
Environmental Quality Control (OEQC) approved the SDEIS for distribution on March 12, 2002. SDEIS 

printed copies were distributed to the public, libraries, community groups, and local, State, and federal 
agencies for review and comment. The SDEIS was also available on CD-ROM upon request and posted on 

the project website (www.oahutrans2k.com ). People and agencies who submitted comments on the 
MIS/DEIS and the Notice of Intent to Prepare a SDEIS, published in accordance with the National 
Environmental Policy Act (NEPA), and the Environmental Impact Statement Preparation Notice (EISPN), 
published in accordance with Chapter 343, Hawaii Revised Statutes, were also sent printed copies. 

The SDEIS Notice of Availability (NON was published in the March 22, 2002 Federal Register and March 23, 

2002 The Environmental Notice. The SDEIS NOA and public hearing information were advertised in the 
Honolulu Star-Bulletin and the project newsletter (Progress Report No. 7). Also, between April 12, 2002 and 

April 19, 2002 several advertisements were published in The Honolulu Advertiser, and Honolulu Star-Bulletin. 

The SDEIS availability was given substantial media coverage particularly in local newspapers. 
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TABLE A.5-1 
SDEIS REVIEW PROCESS 

Activity 	 Date 

SDEIS approved for circulation by FTA March 5, 2002 

Distribution of SDEIS March 15, 2002 

Notice of SDEIS availability in the Federal Register (public review period officially 
begins) 

March 22, 2002 

Notice of SDE1S availability in the OEQC, The Environmental Notice March 23, 2002 

Legal notice of SDEIS availability and public hearing in Honolulu Star-Bulletin March 23, 2002 and April 1, 2002 _ 

Distribution of Progress Report No. 7 announcing availability of SDEIS and public 
hearing to project mailing list 

April 15-17, 2002 

Newspaper display ads for public hearing In Honolulu Advertiser and Honolulu Star- April 12-19, 2002 

Bulletin 

Formal public hearing at Hawaii Convention Center April 20, 2002 

Close of the public review period May 7, 2002 

Source: Parsons Brinckerhoff (Wade & Douglas, Inc., November 2002. 

The SDEIS public hearing was held on Saturday, April 20, 2002 at the Hawaii Convention Center, from 9 a.m. 

until approximately 3 p.m. From approximately 9:00 a.m. until 10:00 a.m., there was an "open house" where 
attendees could review display boards. Project staff was available at that time to discuss the project and 

answer questions. 

There were two registration areas for meeting guests to sign-in and receive comment forms. One hundred 
sixty-one (161) people registered. In addition, there were 32 project personnel at the public hearing to help 
register meeting attendees, staff the display board areas where they answered questions plus discussed the 
project components with meeting attendees, and register people that wanted to testify. In addition, there was 
a court reporter at the public hearing. 

Meeting attendees were provided the following three means to comment on the project while at the public 
hearing: 
• At the registration table, meeting attendees were given comment forms and pencils. Attendees were 

Invited to complete the comment forms at the meeting and deposit them in a box; however, they were 
also advised they could complete the comment forms and mail them in by the May 7, 2002 comment 
period close date. 

• Attendees wishing to give oral testimony were directed to the testimony sign-up table. Seventy-one (71) 
people signed-up to testify although not all 71 testified because some had left prior to their names being 
called. 

• Attendees who wanted to give oral testimony but were not comfortable speaking in front of an audience 
were directed to the court reporter to record their comments. This option was only available between 
9:00 a.m. and 10:00 a.m., during the "open house". 

At around 10:00 am., the public hearing began. A project team member, using PowerPoint slides, briefly 
presented a project overview which included a discussion of the period from the MIS/DEIS to the SDEIS, 
purpose and need, alternatives, impacts, funding, etc. After the presentation, registered speakers were invited 
to speak. Except for elected officials who were allowed to speak first, the speakers spoke in the order that 
they registered. The court reporter recorded the public hearing proceedings. Chapter 7 presents the written 
and oral comments and response letters received after the MIS/DEIS and SDE1S were published. 
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A.5.2 Meetings with City Council and Other Elected Officials 

Since the SDEIS was published, project team members have been regularly meeting with the City Council and 
other elected officials to keep them apprised of the project. 

On April 10, 2002, the project team gave a presentation to the City Council Transportation Committee to brief 
the Councilmembers about the project effects documented in the SDEIS. 

City Council Bills 20 and 34 were introduced and passed relating to the funding and permitting for PCTP 
Phase 1, bus rapid transit service from Iwilei to Waikiki via Kakaako Makai. 

Bill 20, the City's CIP budget for FY 2003, ultimately included $31 million in construction funding for the PCTP 
Phase 1. After numerous committee hearings and three Council readings, Bill 20 was passed by the City 
Council on May 29, 2002. 

In order for public infrastructure facilities to be funded and constructed, they must first be recognized by 
placing a symbol on the Development Plan Public Facilities Map (DP PFM) for the specific Development Plan 
area. Bill 34 amended a portion of the DP PFM for the Primary Urban Center by adding a publicly funded 
transit corridor symbol for the proposed PCTP Phase 1. The project team gave a presentation to the City 
Council Planning and Transportation Committees explaining Bill 34 on May 14, 2002. Additional committee 
meetings allowed for questions to the project team and public testimony on the bill. After three joint committee 
hearings and three Council readings, Bill 34 was passed by the City Council on June 26, 2002. 

The project team also held meetings with elected officials and/or staff who requested project updates. These 
included State Senator Norman Sakamoto, State Senator Suzanne Chun-Oakland, State Representative Jun 
Abinsay, State Representative Ben Cabreros, State Representative Charles Djou, State Representative Willie 
Espero, State Representative Nestor Garcia, State Senator Rod Tam, Councilmember Romy Cachola, 
Councilmember Duke Bainum. Councilmember Gary Okino, and Councilmember Jon Yoshimura. 

A.5.3 Outreach Meetings 

The continued involvement of individuals from businesses, organizations, and institutions will continue to play 
an important role as the PCTP moves forward into final design and implementation. Since the SDEIS was 
published, project representatives have met with numerous individuals and groups in the community. Table 
A.5-2 summarizes the outreach meetings held since the SDEIS. 

The project team carried out meetings and presentations in order to provide project updates to private firrns 
and businesses, universities and colleges, major landowners, professional and business associations, and 
small businesses along the BRT alignment especially in the areas of the University, Kakaako, and Kalihi. The 
project team also worked with individuals and groups with specific interests and issues relevant to the 
transportation system through personal meetings, group briefings, and member communications. 

The project team attended numerous neighborhood board and other community meetings throughout Oahu. 
At these meetings, DTS representatives and consultants were on hand either to give a presentation, to provide 
information, or to respond to comments and questions. 

Comments and questions received at the many outreach meetings primarily focused on the following topics: 
cost of the project, traffic and transportation issues, community and social concerns, environmental issues, 
and anticipated ridership. 
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TABLE A.5-2 
OUTREACH MEETINGS SINCE THE SDEIS 

March 11,2002 ASUH Senate Meeting March 11,2002 McCully/Moiliiii Planning 
Committee Meeting 

March 12, 2002 Waikiki Neighborhood 
Board Meetin • 

March 13, 2002 Pablo Neighborhood Board 
Meeting 

March 14, 2002 Diamond Head/Kapahulu 
Neighborhood Board 
Meeting 

March 16-17, 2002 Sunset on the Beach 

March 19, 2002 Ala Moana/Kakaako 
Neighborhood Board 
Meeting 

March 21, 2002 Waialae/Kahala 
Neighborhood Board Meeting 

March 21, 2002 Makiki/Lower Punchbowl 
Neighborhood Board 
Meeting 

March 28,2002 Peed City Neighborhood 
Board Meeting 

April 3, 3003 Kalmuki Neighborhood 
Board Meeting 

April 4, 2002 Kuliouou-Kalani lki 
Neighborhood Board Meeting 

April 4, 2002 Downtown Neighborhood 
Board Meeting 

April 4, 2002 McCuliy/Molliili Neighborhood 
Board Meeting 

April 8, 2002 McCully/Moillili Planning 
Committee Meeting 

April 9, 2002 Waikiki Working Group 
Meeting 

April 10,2002 City Council 
Transportation 
Committee Meeting 

April 10,2002 Pablo Neighborhood Board 
Meeting 

April 11,2002 Diamond Head/Kapahulu 
Neighborhood Board 
Meeting 

Apri112, 2002 Hui Lokahl 0 Aina Heine 

Apr1115, 2002 Waiau Seniors April 16, 2002 Waikiki Working Group 
Meeting 

April 18, 2002 Makiki Neighborhood 
Board Meeting .  
SDEIS Public Hearing 

. 

April 19, 2002 

April 23, 2002 

Honolulu Board of Realtors 

Waikiki Working Group 
Meeting 

April 20, 2002 

April 23, 2002 Ala Moana/Kakaako 
Neighborhood Board 
Meeting_ 

April 24, 2002 Bill 34, Public Facilities Map 
amendment, first reading 

April 24, 2002 Bill 20, GIP Budget, first 
hearing 

April 27, 2002 League of Women Voters, 
Transportation Committee 
Meeting 

April 29, 2002 East Honolulu Rotary 
Club 

May 1, 2002 Altres Staffing 

May 1, 2002 Destiny Defined: Manoa 
Strategic Planning 

May 1,2002 Kaimuki Neighborhood Board 
Meeting 

May 1, 2002 Manoa Neighborhood 
Board Meeting 

May 2, 2002 League of Women Voters 
Board Meeting 

May 2, 2002 Downtown Neighborhood 
Board Meeting 

May 2, 2002 KuliououlKalani lki 
Neighborhood Board Meeting 

May 2, 2002 McCully/Moiliill 
Neighborhood Board 
Meeting 

May 3, 2002 Historic Hawaii Foundation 

May 6, 2002 Representative Charles 
Diou 

May 9, 2002 Diamond Head/Kapahuiu 
Neighborhood Board Meeting 
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May 9, 2002 Salt Lake/Aliarnanu 
Neighborhood Board 
Meeting 

May 14, 2002 Bill 34, City Council Planning 
and Transportation 
Committee Meeting 

May 16, 2002 Oahu Metropolitan 
Planning Organization 
Citizens Advisory 
Committee Meeting 

May 16, 2002 Bill 20, City Council Special 
Budget Committee Meeting 

May 20, 2002 Department of Design 
and Construction Briefing 

May 20, 2002 BAT Display at Kahala Mall 
for American Public Works 
Association 

May 29, 2002 Bill 20, City Council 
Meeting, third reading 

May 29, 2002 Vehicle Technology Group 
Meeting 

May 29, 2002 Bill 34, City Council 
Meeting, second reading 

June 3, 2002 Pu'uwal 'Opiopio Seniors 
Club 

June 5, 2002 Hui Hautoli 0 Aina Heine 
Senior Club 

June 5, 2002 Bill 34, City Council Planning 
and Transportation 
Committee Meeting 

June 6, 2002 Kuliouou/Kaiani lki 
Neighborhood Board 
Meeting 

June 12, 2002 Helber, Hastert & Fee 	. 

June 13, 2002 Diamond Head/Kapahulu 
Neighborhood Board 
Meeting 

June 18, 2002 4rn  Japan -U.S. Seminar on 
Sustainable Communities 
and Sustainable Society 

June 18, 2002 Councilmember Romy 
Cachola 

June 18, 2002 ASUH Senate Meeting 

June 19, 2002 Oahu Metropolitan 
Planning Organization 
Citizens Advisory 
Committee Meeting 

June 20, 2002 Honolulu Board of Realtors - 
East Honolulu Region 

June 24, 2002 State Historic 
Preservation Division 

June 25, 2002 Ala Moana/Kakaako 
Neighborhood Board Meeting 
Pearl City Neighborhood 
Board Meeting 

June 26, 2002 Bill 34, City Council, third 
and final reading 

June 27, 2002 

July 10, 2002 Kalihi Business 
Association 

July 16, 2002 SDOT Meeting 

July 17, 2002 Oahu Metropolitan 
Planning Organization 
Citizens Advisory 
Committee Meeting 

July 23, 2002 Ala Moana Lions Club 

July 24, 2002 Salt Lake/Aliamanu/ 
Foster Village Working 
Group 

July 26, 2002 Department of Accounting 
and General Services 

July 29, 2002 Honolulu Board of 
Realtors 

'August 1,2002 Kullouou/Kalani lki 
Neighborhood Board Meeting 

August 7, 2002 Office Visits on 
Dillingham Boulevard 

August 8, 2002 Office Visits on Dillingham 
Boulevard 

August 9, 2002 Pacific Gateway Center August 10, 2002 Kalmuki Kanikapila 
August 14,2002 Office Visits on 

Dillingham Boulevard 
August 19, 2002 Diamond Head/Kapahutu/St. 

Louis Heights Neighborhood 
Board Planning Committee 

August 21, 2002 OMPO Citizens Advisory 
Committee 

August 23, 2002 Office Visits on Dillingham 
Boulevard 

August 26, 2002 Home Depot August 26, 2002 Planning/Zoning Committees 
of various Neighborhood 
Boards 

August 27, 2002 Primary Urban Center 
Development Plan Public 
Meeting 

August 27, 2002 Office Visits on Dillingham 
Boulevard 

August 29, 2002 Primary Urban Center 
Development Plan Public 
Meeting 

September 6, 2002 Kaploiani Park Preservation 
Society 
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September 9, 2002 Kalihi Palama 
Community Council 

September 9, 2002 Blood Bank 

September 12, 2002 Diamond 
Head/Kapahulu/St. Louis 
Neighborhood Board 

September 18, 2002 OMPO Citizens Advisory 
Committee 

September 24, 2002 Field Visit with Kapiolani 
Park Preservation 
Society 

September 25, 2002 Diamond Head/Kapahulu/St. 
Louis Neighborhood Board 
Special Meeting 

October 1, 2002 Home Depot October 2, 2002 Waikiki Vision Meeting 

October 3, 2002 Hale Koa Hotel/U.S. 
Army 

October 4, 2002 Outdoor Circle 

October 4, 2002 Hawaii State Federal 
Credit Union 

October 15-25, 2002 Transit Display at City Hall 

Source: Parsons Brinckerhoff, Inc., November 2002. 

A.5.4 Other Public Outreach Activities and Toots 

in addition to the meetings described above, public outreach efforts since the SDEIS has included various 

other activities and tools, including public displays, newspaper advertisements, project website, Progress 

Report newsletters, and informational handouts. 

The project team reached out to new audiences through informational displays at special events open to the 

public and targeted audiences. Since the SDEIS, BRT displays were featured at the "Mayor's Mini City Hall,' 

at large special events, and other public locations. 

To increase awareness of the project among the public, a series of paid newspaper advertisements were 

developed. These advertisements aimed to briefly explain the project and to invite the public to the upcoming 

public hearing. To publicize the SDEIS public hearing in April 2002, a series of advertisements appeared In 

the Honolulu Advertiser  and Honolulu Star-Bulletin  over a four-day period. 

The project website, .cvirww.oahutrans2k.com>, continues to provide the public with the current project status. 

The website has provided BRT news, background information, route maps, PDF files of the SDEIS and other 

publications, announcements of upcoming events, and links to other relevant websites. 

Progress Report No. 7 was published at the time the SDEIS was released. This newsletter included a 

description of the SDEIS, highlights from the Waikiki Working Group, responses to common questions, and 

an update on hub-and-spoke bus routes. 12,000 copies of Progress Report No. 7 were printed and distributed 

to the Oahu Trans 2K mailing list or passed out to participants at outreach meetings. 

Numerous informational handouts were published and distributed to the public. These included basic fact 

sheets about BRT, "frequently asked questions," and material created for specific audiences such as small 

businesses, senior citizens, and students. 
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EXHIBIT A-1. COMMENTS AND RESPONSES REGARDING EISPN AND NOI 

This exhibit includes the letters received in response to the Environmental Impact Statement Preparation 
Notice published in the April 23, 1999 The Environmental Notice.  Each comment letter is followed by a 
response letter from the Department of Transportation Services. 

Agency or Organization I 	Comment Letter Date 
UNITED STATES 

Federal Aviation Administration May 5, 1999 
USDA - Natural Resources Conservation Service May 6, 1999 
U.S. Geological Survey May 5, 1999 
U.S. Fish & Wildlife Service May 24, 1999 
U.S. Naval Base Pearl Harbor May 26, 1999 
Federal Highway Administration' June 14, 1999 

STATE OF HAWAII 
DBEDT - Land Use Commission April 29, 1999 
DLNR - Commission on Water Resource Management May 3, 1999 
DLNR - Historic Preservation Division May 4, 1999 and June 3, 1999 
DOT - Harbors Division May 6, 1999 
Department of Education May 6, 1999 
Office of Environmental Quality Control May 13, 1999 
DOT -Airports Division 	 . 

May 18, 1999 
DOT - Highways Division June 9, 1999 
DLNR - Land Division May 20, 1999 
DOE - Hawaii State Public Library System May 24, 1999 
Department of Health May 26, 1999 
DBEDT - Office of Planning May 24, 1999' 
Office of Hawaiian Affairs May 28, 1999 
Department of Defense - Civil Defense June 24, 1999 

CITY AND COUNTY OF HONOLULU 
Department of Environmental Services April 30, 1999 
Fire Department May 13, 1999 
Police Department May 18, 1999 
Department of Parks and Recreation May 24, 1999 
Department of Planning and PermittiAg May 26, 1999 
Board of Water Supply May 13, 1999 

OTHER INDIVIDUALS AND ORGANIZATIONS 
Oahu Metropolitan Planning Organization May 24, 1999 
Leeward Oahu Transportation Management Association May 24, 1999 
The Outdoor Circle May 18, 1999 
Hawaii Bicycling League May 24, 1999 
Life of the Land May 22, 1999 
Patricia Tummons May 3, 1999 

Primary Corridor Transportation Project ' 	Exhibit A-1 Page 1 Final EIS 

AR00048434 



Douglas MeIler 	 May 24, 1999 
Decision Analysts Hawaii 2 
	

June 8, 1999 

Note: 
Comment letter from Federal Highway Administration was in response to a May 5, 1999 letter from the Federal Transit Administration, requesting that the FHWA elect to be a cooperating agency on the Primary Corridor Transportation Project (PCTP). 

2 Comment letter from Decision Analysts Hawaii was in response to the Islandwide Mobility Concept Plan (March 1999). 
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SUMMARY OF COMMENTS RECEIVED AT THE AGENCY INFORMATION AND SCOPING MEETINGS 

Name and 
Organization 

Comment Response 

Danlyn Sunda, Leeward 
Oahu Transportation 	. 
Management 
Association 

Farmed extending the LFiT alignment to Wairma 
Interchange. 

The °FIT Alternative, which has eines replaced the LRTMernathre. Ms an in-
Town component that goes as tar as the Middle Street Interchange. There is an 
addable' Regional SRI Component that would service Wes as tar as 
EvraiKapoiel 

Watawa Interchange needs to be reconfigured to serve 
buses/HOVs and to provide better access to the 
community, such as Leeward Community Colonel. 

Under the BRT Allernative, H-1 °round the Welaws Interchange would be 
widened end irnpr oved with a PM zipper lane. Section 223 discusses this and 
other Improvements lo the existing freeway system in detail. 

Todd Boulanger. Na 
Kama Hole 

Requested analysis of how eva alternatives integrate 
bicycling and pedestrian trips. 

Both SCOT and DTS have developed master plans to enhance the network ol 
bicycle facilities and Increase bicycling an a serious trareportallon mode for 
some travel markets. Improvement of bicycle facilities LS II -chided In all ot the 
alternatives. anvough the EIRT Memel/re would do the most to Improve bicycle 
faclatim. However. pedestrians end btkes alone camel satisfy all of the travel 
markets that must be occornmsdated. Chapter 1 discusses the prefect's 
purposes end needs. which Include making the PUC mote pedestrian Menetty, 
and Chapter 4 discussere all modes of transportation. Invezeneres In banal 
systems promote the pedestrian and bicycles modes as viable modes el travel 
WS will also continue to support programs 30 tester alternative transportation, 
such as the hub-andepolke his system and traffic cidming, and Vanpool. 

Requested consideration id bating as a low coal area 
circulator, 

Both SOOT and DTS have developed master plans to enhance the network cf 
bicycle facilities and Increase bicycling as a serious transportation mode for 
sorne travel markets. Improvement ol bicycle facilities is Encircled In all ol the 
alternatives. Pedestrians and bates are very truth a part ol the TSM end WIT 
Alternatives. but they atone cannot satisfy all of the trent markets that must be 
accommodated. 

Requested analysis of bates and pedestrian weals 
impacts along certain corridors, such as the tunnel, 
King Street and Kaplalartl Boulevard. 

Bicycle and pedestrian access is described In Secdons 4.5 end 4.8. 

Requested analyst* of Impede to the salety cf 
pedestrians and cyclists from articulated buses as 
opposed to 'hater or double deck buses. 

Bicycle and pedestrian access Is described In Sections 4.5 and 4.0, 

!Questioned predicted reduction of regional vehicle 
miles traveled (VMT) from the roofed. 

Extensive traffic modeling was done as pan of the planting ;recess. Sae 
Chapter 4 for details. 

Requested that disincentives lo driving (e.g., road 
pricing, etc.) be Included as alternatives, as well as 
measures to rneke waildng as the preened mode 	in 
within the city. 

is 

Travel Demand Management (TDM) programs are included In line alternatives. 
but they are net expected to fully address prciected Increases in travel demand 

the primary transportation corrldce. improved transit service would 
encourage people to use their cars Ito& The use or specific travel disincentives 

a poley_dectsion to be Made by the City Council. 

SUMMARY OF COMMENTS RECEIVED AT THE AGENCY INFORMATION AND SCOPING MEETINGS (CONTINUED) 

Name and 
Organization 

Comment Response 
. 

Todd Boulanger, Na 
Kama Hain 

—Requested analysts ol air and water quality impacts. Impacts to air quality and MOM cruelty are discussed in Sections 5.5 and 5.9, 
fiespectively. 

Requested analysis of the socieeconorric and 
emexamental Impacts on poor laminas having to 
depend on automobiles I or their tronsportation. 

EnvIrOnmernal Justice Issues ere addressed In Section 5,3. 

Requested that the prefect conducts a more extensive 
and diverse pubac outreach program for soaping, and 
gays suggestions on hew this can be accomplished. 

Appendix A summarizes the efforts that have been =Pe to provide 
opportunities for pubis puticipation. Comments from the public we welcome 
at any pall% However:to be pen of the °Metal record. comments on the Draft 
ELS need lo be made by the close of the comment period on the Draft EIS. 

Requested analysis el how bus fare Increases effect 
foll-ro riders*, road congestion, land use, pollution, 
parking demand and the success the alternatives. 

!Mandel plans ire discussed In Chapter 8, end travel demand Is &mussed in 
Chapter 4. 

• 
Donald Lubec Suggested that right•01•way or corridor be reserved 

now in anticipation that an expended Mime system 
Would be needed In the future. 

Because of existing development patterns hi the PUC, the rights-OS-way Dl Mum 
transportation systems are :slimly the existing transportation rights-ol-way. 
This Is why the need Is to bombe people-carrying capacity within the existing 
transportation tlohts-of-vray. 

Suggested that the City iransa swam be used to 
support education programs for *eons and residents 
la.o., mewl& transportation to aducallon altos). 

The POW would serve several travel markets. Including students and venom. 

W-K Ulke Requested that public peaces of the prolect (e.g., 
transit centers) include amenities kr socialtring, and 
cultural elements oensistent with area (e.g.. 
Chinatown). 

Transit centers and other public spaces Included in the prefect would be 
designed to be pedestrientriendly and centribute to a Sanaa of community. 
Transit canters and stops in spacial districts such as Chino:me would be 
destned lo blend in and enhance the existing cultural salting. 

Requested spa ImptOyaMentS to improve bus service. RefinementS 10 the existing bus system are made or. an  ongoing basis as the 
need arises. 

Wendel Lien Requested cost and funding Information and analysis 
of impacts to the economy, 

fa. financial analysis is provided In, Chapter 8. Impaction the economy are 
discussed In Section 5.1. 

/occurring. 

Suggested that transportation investment be In the 
Central and Leeward areas where residential growth IS 

Transportation Investments WI be made ffrougnaut the prirmay trenspOrtancn 
corridor. These investments we intended to help facilitate grewth hi Ewa and 
the PUC. 

Chilton Mitchell As pail al the No•Buitd, suggested. rrixed-use land 
use pattern, and a continuous bikeway through the 
corridor. 

The trangortation knprovernents contained in the No-Build Alternative would do 
Nei than the other alternatives to help foster • mixed land use pattern, The 
transportation Improxereents In the Nu-Build would encourage continued 
wise ban/Talton and less of open space. The bicycle fading' in the existing 
Slate and Count? Bicycle Master Plans are Included In the No-Build Alternethe. 

Suggested Ovate-public parinerships for mixed-use 	'There 
development at transit stations, 	 transit 

es several wer to encourage VIM development' at twat centers and 
mops. PUblIcialvala partnerships are certainty bang considered. 	• 
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SUMMARY OF COMMENTS RECEIVED AT THE AGENCY INFORMATION AND SCOPING MEETINGS (CONTINUED) 

Name and 
Organization. 

Comment 
. 	.. 	_ 	..... 	.. _ 

Response 

Christen MacNeil equosted analysis of transpalation malls  impact On 
the surrounding community, pedestrian access, safety 
and crime. and landstapilia. 

. =Sal Impacts of the project on the neighborhoods Es discussed Section 
- .3. Pedestrian access issues ere addressed in Section 4,6. Landscaping 
Issues are addressed in Section 5.7. In general, transit centers and transit 
lops we Mended to help focus growth along the alignment and hello develop a 

• - destrian and hansit-orlented Reno. 
Criticized advertising tor the moping meeting. panda A surnrnsrizes the ertfortS that have been made to provide 

• • • • 	Ines for public participation, kicluding carmentri from the business 
ornmunity. 

Critical of overhead wires and motorized ferries on the 
Ala Wet. 

Mier overhead lines nor ferries on Me Ala Wet are propeSed as cements of 
he PCTP. 

salcheile Matson Requested that potential Impacts to businesses be 
considered in plannina the prefect. 

moral economic impacts are discussed in Section 5.1. Chapter 4 discusses 
as on paricing_areas and loading zones. 

5upport3 Sand Island Bypass and Nimitz Parkway 
elements of the project for watertront development 

e Sand Island component of Mis project Is being addressed in the current 
• • ate to On Replotted Transportation Plan. It Is not part of this project at the 
went the. 

Lynne Matusow 

' 

Requested deleting the LK and Ala Moana Median 
Loop elements from the ahomethres. 

e LAT Alternative has been replaced by the SRI Alternative. The Ala Hoene 
alerfront Loop Is no longer part oi the project 

Suggested a transit system similar to Curitiba. Baba • In•Town SRI system would be a transit system similar to Curitiba, Brazil, 
• dept ad to local conditions. The Curitiba Situation is In some ways ampler 
... 	use errors space Is available to construct new transportation systems._ 

OrOiect should consider that certain streets we used iot 
parades and block parries. 	 • 

. rase a the In•Town 6FR- system would be modified to accommodate 
postal events. This topic Is discussed he mote detail In Section 4.0. 

Does not favor the use of overhead wires lot the EAT. • ad Ines arena proposed as a part of the PCIP. The LAP Mornay, 
been replaced by the BRT Alternative. 

Transit irnpromuments should be extended Into Waikiki. blown BAT would extend throughout Waikiki 
Dia Ft** Supported congestion pricing and other types of user 

fees, such as chergince for accessing the HOV tones, 
as a viable alternative, 

revel Demand Management {TDM} aogrants are Included In the alternatives, 
but they arena expected to hillY address Profeeted increases in travel demand 
• the primary transportation corridor. improved Omsk service would 
• outage people to use their cars lass. The use Of specific travel disincentives 

a policy decision to be made by the QV Council. 

'extended 
Requested the EMI ternvinus Of LITT Allan/31We be 

to the Willows Interchange area. 
• BRT Allemative would accommodate future phased extensions of the 

em If viable. 
Requested that alternatives for road pricing be studied. MVO' Demand Management (113K4) programs we Included in the alternatives 

• they we not expected to fully address projected increases in travel demand 
the Ornery if omportellon corridor. Improved transit service would 

• age people to use thek cars less. The use of specific travel disincentives 
a policy decision robe made by the City Council. 

3 

SUMMARY OF COMMENTS RECEIVED AIME AGENCY INFORMATION AND SCOPING MEETINGS (CONTINUED) 

Comment Response Comment .., 

Richard Pod Fxprassed concern about the cost 01 the alternatives • 
Yang that revenues do not cover operating costs and 
that the transit system world compote with private 
operators. 

Methods of financing the construction and operation of the alternatives are 
discussed kr Chapter 6. 

Farm exparicfing the existing bus system, including 
Me Of articulated buses. 

All of the alternatives would a:mend the bus system end Use articulated 
vehicles. They vary by the degree and means that they would use lo Improve 
transit service. 

Richard arhn 

• 

Suggested decenbarturd transportation systems 
geared to Individual neichborhooda because advances 
In technology would result in a greater degree °IWO' 
within the neighborhood lo working and Mewing, 

While land use changes that would improve the ability of wasting to satisfy maa 
trip purposes are desired, waking alone Is not expected to address art of the 
expected increase In travel demand. 

Won Ragsdale Suggested new arternathres and modifications to 
certain elements of proposed allernalives - fixed rall 
Wong H-1 median from Petukklge Shopping Center to 
nisei, Mall, with a subway horn Middle Street Transit =Ate Weak and a &IT Carecting 

Ming Triumit Center to Marco Recreation 
Center or UN Quarry area 

TheSe suggasthorts would be less cost•eflective than Me allornathes currently 
understudy. Chapter 2 discusses the evolution of the afternallves that receive 
detailed assessment 

• 

At BRTa and LAN should have Space Or racks lot 
bicycles. 

Bicycles Ma be accommodated on the BRT vehicles. 

Willam Rosa Requested bus Service be note Sequent end Mal 
rti:r5tcalming be used in olosolcront Wen. 	• 

Chapter 2 describes the haquency of bus services for each ol the proposed 
alternatives. The BHT Alternative would provide the greatest frequency a transit 
service. Traffic calming would continua lobe on option wherever an OloPstfislitY 
tor Implementation Is Weaned. 

Linda Starr, 
WeIghborhcod Board 12 
Rullotrou Natant NI 

Does not favor special bus ramps. because 11 would 
waste resources. 

Special bus ramps have been Included In the BAT Alternative to cleoreaSa hovel 
times tot hand patrons. 

Reqtrnied studying motoring at freeway on ramps, The Hawaii Department a Tantportalicri has been studying tarn° matull017. 
Peels that people from Moot& to Peatkidcre would not 
went to change modes, and that they would want the 
convenience of riding an express bus IMo town, 

AS of the alternatives Notate selected express routes Some degree of 
trawlers and modal switches would be necessary for the system to work cost. 
ellectivety. 

Mary Steiner, The 
Outdoor Circle 

Requested claretation on certain elements or the 
project such as details of the transit centers, 
tandscaps plans. Impact to street trees end project 
limits 

Project elements we descrilwrd in Chapter 2. Landscaping and impacts to 
trees would be minimised to the extent practicable, and we described In 
Scour:415.7. Further details would be developed in subsequent Planning alter 
City Cowell selects an LPA. 

prItIcInld Wok ol public participation. Appendix A details the extent of Oats made to solicit public paracipetion. 
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SUMMARY OF COMMENTS RECEIVED AT THE AGENCY INFORMATION AND SCOPING MEETINGS (CONTINUED) 

Comment Response Comment 
Carlon Taker:um 	' Plovided suggestions ron km to improve existing bun • 

*Teem 
improvements tO the bus system occur an an ongoing basis. 

Suggested using the old ORSL nght-of•way as an 
alignment.. 

The alignment Of the ORSL rig/Ad-way Is dor appropriate for modem. Non-
speed handl vehicles. Some of the rehl-or Aim IS being proposed for bicycle use. 

Asked whether the Proposed transit cydem will be e 
moneymaker, and whether it will be used by *Sas. 

Publicly...funded transit systems we not intended to made a profit. Creation d a profit is not one d the projed put poses. Both yields and residents ere 
expected to toe transit under any of the alternatives. Favored a system that uses a combination d LFfT and 

buses. 
The LAT has been replaced by the BRT Alternative, which would have In-Town 
and Regional systems that combine tradilbne buses and more technologiCatly 
advanced enerorPefficient vehicles. Shannon Wood Suggested expansion of alternathes to include more 

freeways. water-based transportation, and expansion 
of LAT system to MOW, Hawaii lbsi and Wakid. 

Chapter 2 describes the ovokeim of the allernatives that receive detailed 
treatment hi the MIS/DEIS. 

Requested Impacts analysis in the event of a nature 
disaster, and tithe price of keel kiddies 

Aubstantialy. 

Improved transit would enhance mobility during a neural disaster ad:Moser 
fuel prices rise substantially. 

Jen Yamamoto LAT sot= should serve Bethel Street 	 'The LAT has been replaced by the BAT Alternative. There would be a transit stop In the vicinity of Bethel Street 
Requested anarysls of why people drive. 	-. People travel for many reasons, and these lectors have been incanted in the travel demand forecasts prepared for this prefect Suggested mud-modal efforts to address 
transportation Issues, 

The ISM and BAT Alternatives are mu/a-modal alternatives, as described In 
Chapter 2. 

Brian Yoshida. Wanda, 
Community Association 

Supported the LfiT alternative. but would also the to 
see the project Include roadway widening on the HI 
Freeway, and tudending the Witt viaduct to 
Doitintovm. 

The Uil Alternative has been replaced by the BAT /Ulemative. The HI Freeway widening and hamar viaduct have been or are being considered under separate 
Proloota ' 

Requested analysis of disruption of traffic during 
construction, projected ridership of different 
alternatives, and projected bates for the LAT. 

Construction-phase Impacts, Including knpacta on traffic, are discussed In 
Section 5.12. Mere* projections are presented In Chapter 4. Fates and protect financing plans BM presented In Chaplet' B. Parnele Young Additional right-01-way requirements shoed be 

disclosed 
FegM-orwrey requirements ere discussed in Section 5.2. 

Questioned the need for UlT, espedalty since the 
Leeward and Central Oahu areas contain a thkd of 
Oahu's poptdatiOn. 

travelers 
the 

The LFiT Alternative has been replaced by the BRT Alternative. Chapter 1 
dMutures the need ice the project There Ins substantial Imbalance now and In 
the future between travel demand end transportation aYsleth osPaaffY far in the Prknary Transportation Candor, which Includes Leeward and 

southern portion of the Central District 

SUMMARY OF COMMENTS RECEIVED AT THE AGENCY INFORMATION AND SCORN° MEETINGS (CONTINUED) 

Comment Response Comment 
Arionyrnsul Criticteed the tack of opportunily for exchange d 

coorneniz, quasar:re and answers before the whole 
audience. 

Gowned noted. 

■. Expressed frustration on the lack of progress on 
needed transportation knprovernents. 

pis Shares the commodore bustralion about the lack of utopia's on this knportara quality d life Issue. 
Supports a "raoligorier looking LAT system rather than 
n 'modern' looking LAT system 

The LAT Alternates has been replaced by the CRT Alternative. The Mal 10001 
the BAT velddes, If this alternelhe la selected, has not yet been selected. Letdown, Agency Will project be used to Wrest In urban planning? Yes. Project Is coordinating with current Planning earls to update  the PIJC DK sustalnabilay plans of other DP treat and the recently completed Ewa DP. 
Overall kind use objectives ere to encourage urban growth In the Pt)C end Ewa, arid cesceurege suburben sprawl In Mho areas. TfansPolitaficrl  Is one 1004 to help fiddled these tend use objectives. Improved transit service will make On-ion, Wino more attractive. 

Need land use controls to discourage/prevent 
gentrification around future translt stations 

WM ensure that luture development Is consistent with community visions and desires. 
Is the third light rail transit LF0 Alternative a that phase 
ol the 'Wend second LAT Alternatives? 

The LAT Marmara has been replaced by the SRI Alternative. 
BRT Alternative Include LRT from downtown lo 

tried? 
None Cl the alternatives moving famed include LF1T technology. 	' 

Do any el the alternatives include service between the 
airport and Waikiki? 

Fliderehlio esUrnates vrta Include it travel markets, including demand between 
the elfPOrt and Weak( However, addressing the akperitWalkkl travel market Is 
not a maid purpose of this project Akport travelers would need to get 10 the Middle Street Transit Center to access the system. Is rrodilying the H-1 Zipper Lane 10 carry P.PA peak 

traffic ponsible? 
lea. The BAT Allernathe Includes a PM Asper lane. 

Ii it possible lo come up with defensible ridership 
protections? 

Ridership projections we described In Chapter 4. 

ts triers a cost per now rider threshold for receving 
federal funds as e transit new slur? 

To receive federal tundIng, e project must be on the lederal 'new start' list. 
There are many rating criteria that score prefects on the 'new elan' liSt, 
including cod per new rider. The FTA wilt use many other orttena, such as 
tkleralita, to evoker', the depot. After determining eligibility, the project would 
compete with other transit Prefects across the nation Id federal funds. Transit center iodations in Waipahu should loam the 

Walpaini Special Area Plan. 
There are no Us-specific locations for the Wa Oahu transit centers. However, 
they win be located strategically to serve BRT treatments on Fort Weaver Read 
and other roadways, 

Has a she for the LAT maintenance yard for the 
Weildid/Downlonm line been selected? 

The LAT Alternative has been replaced by the BAT Alternative. In-Town CRT vehicles would be maintained at the Middle Strad Transit Center. 

••■■ 

.1.1.1■1 

AR00048526 



SUMMARY OF COMMENTS RECEIVED AT THE AGENCY INFORMATION AND SCOFING MEETINGS (CONTINUED) 

Comment Response Comment 

Unknown, Agency - • WW lanes housed exclusively tor the LIM - • The UTT Alternative has been feptaced by the WIT Alternative. The te-Town 	' fiRT would use boat exclusive and sernksclustve lanes. 
Disagreed lhat communities do not want moe lanes for 
autornsbaes. 

Comment noted. 	 _ 

WM ewe be any grade-separated sections lor the 
LAT? 

The I..RT Alternative has been replaced by the BAT Anernaltve. No grade-
separations we mewed, 

People are asking Iw o mous balanced transponalicn 
system. 

Thal Is what this project b trying loactanabh. Chapter I describes the 
project purposes and needs in mere dotal 

Wilt this wool do anything ID alleviate the problem a 
motorists using residential side streets to odd 
tonoestion or the main arterial street'? 

By enhancing transit service, mos potpie world be encouraged to LW transit instead ol private automobiles. 

What ere bus ramps? RIMS Mat are restricted to buses and cabin vanities, such as vanpocis. 
Their objective 11 (0 provide barest priority. thereby rewording transit patrons 
with shorter travel (bres. 

The 13Pa Contain Asti et cultural awls and ormourceS, 
and Irrportrat viewdanes and visual resources. 

The inlannstiot In the DPI was used In the preparatica a the MIS/DEIS. 	— 
What we the costs d the atlernadves? Cost mil:notes are discussed In Chapter 2. 
Whet are cormitled projects? Projects that are listed in the Oahu Regional Transport:ate Plan as proposed 

ler cornpletkei by the yeas 2035. 
That Is the time horizon for this project? Planning Is based on travel demand taacasts and land use Isobel od For 2025. 
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EXHIBIT A-2. COMMENTS AND RESPONSES REGARDING SDEISPN AND NOI 
This exhibit includes the letters received in response to the Supplemental Draft Environmental Impact Statement Preparation Notice published in the August 23, 2001 The Environmental Notice. Each comment letter is followed by a response letter from the Department of Transportation Services. 

Elected Official, Agency, or Organization 
i 	 Comment Lefter Date UNITED STATES 

Senator Daniel Akaka, United States Senate September 7, 2001 	(f Department of the Army 
August 30, 2001 	41 Federal Aviation Administration September 14, 2001 	6 STATE OF HAWAII 

Office of Environmental Quality Control August 22, 2001 Hawaii Community Development Authority August 24, 2001 Commission on Water Resource Management August 24, 2001 Department of Health 
August 28, 2001ancl October 2, 2001, Department of Education 
August 31, 2001 	0 , Land Use Commission 
September 4, 2001 Department of Land and Natural Resources, State Historic Preservation Division September 7, 2001and September 19.2001 

Department of Land and Natural Resources, State Parks , Division September 10,2001 	
Ct Housing and Community Development Corporation September 12, 2001 Aloha Tower Development Corporation September 21, 2001 	• ' Department of Accounting and General Servi,..es September 21, 2001 University of Hawaii 

September 21, 2001 CITY AND COUNTY OF HONOLULU 	• 	
. Gary Okino, City Council September 19, 2001 Police Department 

September 12, 2001 Fire Department 	 . 
September 13, 2001 Board of of Water Supply 
September 14, 2001 	

ff)  
Department of Planning and Permitting September 19, 2001 ORGANIZATIONS 
Harbor Square Condominium Association September 21, 2001 Kakaako Improvement Association September 21, 2001 Hawaiian Electric Company October 4, 2001 	

0 COMMUNITY GROUPS 
Downtown Neighborhood Board August 22, 2001 Waialae-Kahala Neighborhood Board September 21, 2001 PRIVATE CITIZENS 
Wendell Lum 

September 7, 2001 Charles Ferrell 
September 13, 2001 	• Frederick Gross 
September 18, 2001 P. Pasha Baker 
September 21, 2001 Doug Metier 
September 21, 2001 

Primary Corridor Transportation Project 	Exhibit A..-2 Page 1 
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EXHIBIT A-3. AGENCY COORDINATION UP TO MIS/DEIS 

Exhibits A-3 through A-5 contains a record of all the agency correspondence regarding the following regulations: 

• Cooperating agencies as required in the Regulations for Implementing the Procedural Provisions of the National Environmental Policy Act 
• Section 106 of the National Historic Preservation Act 
• Section 7 of the Endangered Species Act 
• Section 404 of the Clean Water Act 
• Section 4(f) of the U.S. Department of Transportation Act 
• Section 6(f) of the Land and Water Conservation Fund 
• Use of Conservation District under Chapter 205 of the Hawaii Revised Statutes 
• Farmland Protection Policy Act 

A summary of the correspondence and consultation activities is provided below. Copies of these documents are provided in this exhibit. 

COOPERATING AGENCY LETTERS 
May 5, 1999 letter from the Federal Highway Administration (FTA) to the Federal Highway Administration (FHWA) inviting them to be a cooperating agency 

June 14, 1999 letter from the FHWA to the FTA accepting invitation to be a cooperating agency 
May 5, 1999 letter from the FTA to the U.S. Army Corps of Engineers (USACE) inviting them to be a cooperating agency 

June 16, 1999 letter from USACE to FTA accepting invitation to be a cooperating agency 

July 27, 2000 letter from the State of Hawaii Department of Transportation (SOOT) to City and County of Honolulu, Department of Transportation Services (DTS) requesting to be a cooperating agency 

SECTION 106 OF THE NATIONAL HISTORIC PRESERVATION ACT Minutes of April 8, 1999 meeting with State Historic Preservation Division (SHPD) to discuss definition of the project's Area of Potential Effect (APE) and the methods to identify potential historic properties within the APE 
May 7, 1999 letter from the DTS to the SHPD confirming the agreements made during the April 8, 1999 meeting 

Minutes of May 21, 1999 meeting with the Office of Hawaiian Affairs to discuss potential archaeological and cultural issues of the project 

Minutes of June 17, 1999 meeting with the SHPD to discuss the results of the project's first phase to identify potential historic properties 

Minutes of September 28, 1999 meeting with the SHAD to discuss the list of potential historic properties in the APE 
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Minutes of November 12, 1999 meeting with the SHPD to discuss changes that were made to the project, and 
how these changes would affect the identification of potential historic properties 

February 8, 2000 letter from the DTS to the SHPD submitting the results of the inventory survey 

February 25, 2000 letter from the DTS to the SHPD requesting concurrence that the APE be reduced because 
of changes made to the project 

March 8, 2000 letter from the State Historic Preservation Officer (SHPO) concurring with the reduction of the 
APE 

SECTION 7 OF THE ENDANGERED SPECIES ACT 
May 12, 1999 letter from the FTA to the U.S. Fish and Wildlife Service (USFWS) requesting a list of potential 
Federal Trust species that may be in the project area 

May 24, 1999 letter from the USFWS to the DTS providing a list of Federal Trust species that may potentially 
be in the project area 

SECTION 404 OF THE CLEAN WATER ACT 
May 4, 2000 letter from DTS to FHWA requesting concurrence with project purpose and need and alternatives 
per the Memorandum of Understanding (MOU) that integrates the National Environmental Policy Act (NEPA) 
and Clean Water Act Section 404 processes for surface transportation projects in the State of Hawaii 

June 26, 2000 letter from FHWA to DTS informing DTS that they intend to contact FTA directly if they have 
any recommendations or concerns 

August 17, 2000 letter from DTS to FHWA informing FHWA that the Bus Rapid Transit (BRT)/Sand Island 
Scenic Parkway (SISP) Alternative is no longer being considered in the M1S/DEIS, and the Section 404/NEPA 
MOU no longer applies to the project 

May 4, 2000 letter from DTS to the U.S. Army Corps of Engineers (ACOE) requesting concurrence with 
project purpose and need and alternatives per the Section 404/N EPA MOU 

June 8, 2000 letter from ACOE to DTS stating concurrence with project purpose and need and alternatives per 
the Section 404/N EPA MOU 

July 19 1  2000 letter from DTS to ACOE informing ACOE that the BRT/SISP Alternative is no longer being 
considered in the MIS/DEIS, and the section 404/N EPA MOU no longer applies to the project 

May 4, 2000 letter from DTS to the National Marine Fisheries Service (NMFS) requesting concurrence with 
project purpose and need and alternatives per the Section 404/N EPA MOU 

June 9, 2000 letter from NMFS to DTS stating concurrence with project purpose and need and alternatives per 
the Section 404/NEPA MOU 

July 19, 2000 letter from DTS to NMFS informing NMFS that the BRT/SISP Alternative is no longer being 
considered in the MIS/DE1S, and the Section 404/NEPA MOU no longer applies to the project 

May 4, 2000 letter from DTS to USFWS requesting concurrence with project purpose and need and 
alternatives per the Section 404/N EPA MOU 
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June 12, 2000 letter from USFWS to DTS stating concurrence with project purpose and need and alternatives per the Section 404/N EPA MOU 

July 19, 2000 letter from DTS to USFWS informing USFWS that the BRT/SISP Alternative is no longer being considered in the M1S/DEIS, and the Section 404/NEPA MOU no longer applies to the project 

May 4, 2000 letter from DTS to the U.S. Environmental Projection Agency (USEPA) requesting concurrence with project purpose and need and alternatives per the Section 404/NEPA MOU 

June 14, 2000 letter from USEPA to DTS stating non-concurrence with the project purpose and need and alternatives per the Section 404/NEPA MOU 

August 17, 2000 letter from DTS to USEPA informing USEPA that the BRT/SISP Alternative is no longer being considered in the MIS/DEIS, and the Section 404/NEPA MOU no longer applies to the project 

May 4, 2000 letter from DTS to the SDOT requesting concurrence with project purpose and need and alternatives per the Section 404/NEPA MOU 

June 22, 2000 letter from SDOT to DTS stating non-concurrence with the project purpose and need and alternatives per the Section 404/N EPA MOU 

August 17, 2000 letter from DTS to SDOT informing SDOT that the BRT/SISP Alternative is no longer being considered in the MIS/DE1S, and the Section 404/NEPA MOU no longer applies to the project 

SECTION 4(F) OF THE U.S. DEPARTMENT OF TRANSPORTATION ACT 
November 10, 1999 letter from DTS to the Aloha Stadium manager requesting Section 4(f) coordination regarding the use of the Aloha Stadium overflow parking lot as a park-and-ride facility 

August 21, 2000 letter from Aloha Stadium manager to DTS concurring with the assessment of the impact of the proposed facilities as stated in the MIS/DEIS 

SECTION 6(F) OF THE LAND AND WATER CONSERVATION FUND 
August 21, 2000 letter from DTS to the U.S. Department of the Interior, National Park Service requesting concurrence that the use of the Aloha Stadium overflow parking lot as a park-and-ride facility is consistent with the provisions of Section 6(f) 	• 

USE OF CONSERVATION DISTRICT 
September 28, 1999 letter from DTS to the State of Hawaii Department of Land and Natural Resources, Land Division (DLNR-LD) regarding the need for a Conservation District Use Permit (CDUP) for the project 

October 19, 1999 from DLNR-LD to DTS stating that a CDUP would be required if a tunnel is constructed under Fort Armstrong Channel, the proposal under the SISP, which has since been dropped as an alternative in the MIS/DEIS 

Primary Corridor Transportation Project Exhibit A-3 Page 3 	 Final EIS 
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EXHIBIT A-4. AGENCY COORDINATION UP TO SDEIS 

This exhibit contains a record of agency correspondence and consultation regarding the Refined BRT Alternative. A summary of the correspondence and consultation activities is provided below. Copies of these documents are also provided in this exhibit. 

SECTION 106 OF THE NATIONAL HISTORIC PRESERVATION ACT 
Minutes of the September 13, 2001 meeting with the State Historic Preservation Division regarding the SDEIS, archaeology, and historic properties 

Minutes of January 22, 2002 meeting with the State Historic Preservation Division regarding the 
archaeological survey 

• 

OTHER CORRESPONDENCE 
Minutes of April 26, 2001 meeting with State of Hawaii Office of Hawaiian Affairs and Office of Environmental Quality Control regarding compliance with Act 50 

August 2, 2001 meeting with State of Hawaii Office of Environmental Quality Control regarding the SDE1SPN preparation. No minutes were prepared for this meeting. 

Minutes of August 22, 2001 meeting with the Hawaii Department of Transportation regarding the Middle Street Transit Center ramp 

Minutes of October 1, 2001 meeting with the U.S. Navy regarding the Luapele Drive ramp 

Minutes of October 10, 2001 meeting with the Hawaii Department of Transportation regarding Middle Street ramp 

Minutes of October 12, 2001 meeting with the U.S. Navy regarding the project, with emphasis on the Luapele Drive ramp access and impact of the Kamehameha Highway contra-flow lane on the Ford Island access 

October 24, 2001 Hawaii Department of Transportation letter responding to the SDEISPN 

November 6, 2001 U.S. Fish and Wildlife Service letter responding to the SDE1S NOI 

Minutes of February 11, 2002 meeting with State of Hawaii Office of Environmental Quality Control regarding the SDEIS/FE1S process issues related to appendices and responses to comments 

March 16, 2001 Hawaii Department of Transportation memo to the OMPO Policy Committee regarding the Oahu Regional Transportation Plan 

Primary Corridor Transportation Project 	Exhibit A-4 Page 1 	 Final EIS 
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EXHIBIT A-6. AGENCY COORDINATION SINCE THE SDEIS 

This exhibit contains a record of agency correspondence and consultation since the issuance of the SDE1S. A list of the correspondence and consultation activities is provided below. Copies of these documents are provided in this exhibit. 

SECTION 106 OF THE NATIONAL HISTORIC PRESERVATION ACT Minutes of May 3, 2002 meeting with Historic Hawaii Foundation 

Minutes of June 24, 2002 meeting with the State Historic Preservation Division . 

FARMLAND PROTECTION POLICY ACT 
July 17, 2002 letter from DTS to U.S. Department of Agriculture regarding Farmland Protection Policy Act Form AD-1006 

OTHER CORRESPONDENCE 
October 24, 2001 letter from Hawaii Department of Transportation to DTS regarding SDEISPN 
April 15, 2002 letter from Hawaii Department of Transportation regarding Development Plan Public Facilities Map Amendment 

April 29, 2002 letter from the State of Hawaii Department of Land and Natural Resources to DTS regarding Historic Preservation Review — Cultural Practices Assessment 

May 7, 2002 memorandum from Department of Environmental Services to DTS regarding the SDEiS 
May 24, 2002 letter from U.S. Army to DTS regarding the SDEIS 

Primary Corridor Transportation Project 	Exhibit A-5 Page 1 	 F7nal EIS 
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PRIMARY CORRIDOR TRANSPORTATION PROJECT 
PRELIMINARY ENGINEERING DRAWINGS 

The locations and extent of the No-Build and TSM Alternatives and the Refined LPA are shown on figures in 
Chapter 2. In addition, large-format preliminary engineering drawings of the Refined LPA are available for 
public review at the following locations. The drawings are also available in a updf" file format on a CD-ROM, 
which has been provided as part of this FE IS. 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

University of Hawaii Hamilton Library, 
Hawaiian Collection 

Legislative Reference Bureau 

DBEDT Library 

Honolulu Municipal Reference and Records 
Center 

State Main Library 

Kaimuki Regional Library 

Hilo Regional Library 

Maui Regional Library - Kahului 

Lihue Regional Library 

Kaneohe Regional Library 

Pearl City Regional Library 

Hawaii Kai Regional Library 

Aiea Library 

Aina Haina Library 

Ewa Beach Community-School Library 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Kahuku Community-School Library 

Kailua Library 

Kalihi-Palama Library 

Library for the Blind and Physically 
Handicapped 

Liliha Library 

Manoa Library 

McCully-Moiliili Library 

Milllani Library 

Salt Lake-Moanalua Public Library 

Wahiawa Library 

Waialua Library 

Waianae Library 

Waikiki- Kapahulu Library 

Waimanalo Community-School Library 

Waipahu Library 

Primary Corridor Transportation Project 	 B-1 	 Final EIS 
November 2002 
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NO-BUILD ALTERNATIVE 
CASH FLOW ANALYSIS ($ YOE, 000) 

Ti 

7 
Li 

PRIMARY CORRIDOR TRANSPORTATION PROJECT 
NO-BUILD ALTERNATIVE  
CAPITAL COSTS 

Transit Centers 
Bus Acquisitions 
TheHandi-Van Vehicle Acquisitions 
Kamehameha Highway Corridor and Transit Canters 

Total Capital Costs 

DEBT SERVICE PAYMENTS 
Debt Service on Highway Fund Bonds Issued before 2003 
Debt Service on Planned City Highway Fund Future Notes & Bonds 
Debt Service on Additional Primary Corridor Bonds 

Total Debt Service Costs 

TOTAL CAPITAL AND DEBT SERVICE costs 

OPERA77NG COSTS 
Bus O&M 
TheHarsii-Van O&M 

Total O&M Costs 

CAPITAL REVENUES 
FEDERAL TRANSTr ADMINISTRATION 

Section 5307 Urbanized Area Formula Funds 
Section 5309 Fixed Guideway Modernization 
Section 5309 Bus Discretionary 
Subtotal Federal Transit Administration 

FHWA/OTHER FEDERAL HIGHWAY REVENUE 

CITY GENERAL OBLIGATION BOND PROCEEDS FOR MASS TRANSIT PROGRAM 
CIP Bond Schedule (Within levels of 2003-2008 CIP) 
Additional Mass Transit Program Bonds 
Subtotal, City General Obligation Bonds Proceeds 

Total Capital Revenues 

REVENUES REQUIRED FOR DEBT SERVICE PAYMENTS 
Highway Fund 
Additional Revenue Required for Primary Corridor Bond Debt Service 

Total Revenues Required for Debt Service Payments 

TOTAL REVENUES FOR CAPITAL AND DEBT SERVICE PAYMENTS 

14 YR TOTAL 23 YR TOTAL 

	

2003-2016 	2003-2025 

	

$10,061 	$10,061 

	

$267,755 	$482,850 

	

$22,905 	$43,817 

	

$10,882 	$10,682 

	

$311,602 	$547,610 

	

$279,823 	$365,265 

	

$139,804 	$298,741 

	

SO 	$4,796 

	

$419,627 	$668,802 

	

;731,229 	$1,216,412 

$2,028,801 
$243,369 

$2,272,170 

$3,765,719 
$468,249 

$4,233,968 

  

	

$143,200 	$297,471 

	

$20,839 	$37,629 

	

$8,665 	$8,665 

	

$17Z704 	;343,765 

	

$0 	 $0 

	

$135,946 	$194,665 

	

$2,953 	$9,180 

	

$138,899 	$203,845 

	

;311,602 	$547,610 

	

$419,612 	$668,787 

	

$15 	 515 

	

;419,627 	$664802 

	

$731,229 	$1,216,412  

2003 	2004 	2005 	2006 	2007 	21 

	

$720 	$4,613 	$4,728 	$0 	$0 

	

$23,194 	$23,020 	$25,378 	$26,013 	$19,045 	$1 

	

$1,324 	 $o 	$1,545 	$1,663 	$1,624 	4 

	

$51 	$842 	$9,989 	$0 	$0 

	

$25,289 	$24474 	$41,641 	;27,676 	$20,669 	$ 

	

$19,568 	$21,454 	$22,324 	$24,288 	$22,577 	5 

	

$1,777 	$2,969 	$4,210 	$7,345 	$9,765 	5 

	

$0 	$0 	$0 	$0 	$0 

	

$21,345 	$24,423 	$26,535 	$31,634 	$32,342 	$: 

	

$46,634 	$52,897 	$68,175 	$59,310 	$53,010 	t 

	

$122,407 	$125,528 	$128,728 	$132,011 	$135,378 	$1; 

	

$14,005 	$14,460 	$14,929 	$15,415 	$15,916 	$' 

	

$136,411 	$139,987 	$143,657 	;147,425 	$151,292 	$/t 

	

$3,547 	$4,828 	$5,796 	$7,348 	$7,891 	$'1 

	

$1,305 	$1,331 	$1,357 	$1,384 	$1,412 	4 

	

$673 	$7,991 

	

$4,852 	$6,832 	$15,144 	$8,732 	$9,303 	$1 

	

$0 	$0 	$0 	$0 	$0 

	

$20,437 	$21,642 	$26,497 	$18,944 	$11,365 	4 

	

$20,437 	$21,642 	$26,497 	$18,944 	$11,365 	$ 

	

$25,289 	$28,474 	$41,641 	;27,676 	$24669 	$2 

	

$21,345 	$24,423 	$26,535 	$31,634 	$32,342 	$3 

	

$0 	$0 	$0 	$0 	$o 

	

$21,345 	$24,423 	$23535 	;31,634 	$32,342 	$3 

	

$46,634 	$52,697 	$68,175 	$59,310 	$53,010 	$5 

OPERATING REVENUES 
Bus Passenger Fares 
TheHandl-Van Fares 
FTA Section 5307 Urbanized Area Formula (Preventive Maintenance) 
City Operating Support for Transit O&M 

Total O&M Revenues 

$564,618 
$26,068 

$253,591 
$1,427,893 
$2,272,170 

$1,072,291 
$50,152 

$433,064 
$2,678,461 
$4,233,068 

	

$33,050 	$34,040 	$35,061 	$36,112 	$37,195 	$3 

	

$1,500 	$1,549 	$1,599 	$1,651 	$1,705 	$ 

	

$20,000 	$20,000 	$19,627 	$18,682 	$18,760 	$1 

	

$81,861 	$84,399 	$87,370 	$90,980 	$93,632 $10 
;136,411 $139,987 $143,657 $147,425 $151,292 $15; 

Changes to Cash 	 50 	 SO 	$0 	$0 	$0 	$0 	$0 
BEGINNING CASH BALANCE 	 $0 	 $0 	$0 	$0 	$0 	$0 	$0 
CHANGES TO CASH BALANCE 	 $0 	 $0 	$o 	$0 	 $0 	$0 

	

-..1.:',.....,__ j.....,..L:_-_-.L.,_.„___ _I. -:__ -..-___12__:-.. ,__:..L.L2,-..:::_71:15.-12; L... --1-. 3.- 7---- ----ar. __,* '_J. ..U1_,-__ . • _12: 	_._ ..4-i!: ,_ __.. 
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(

005 

$4,728 
1625,378 

1 $1,545 
$9,989 

141,641 

$22,324 
' $4,210 

$0 
$26,535 

$68,175 

128,728 
$14,929 
43;657 

$5,798 
$1,357 
$7,991 

515,144 

$0 

,497 

$26,497 

$41,641 

,535 
$0 

$25,635 

468,175 
1 

1 
 $35,081 
$1,599 

$19,627 
$87,370 
144657 

so 

$0 
$0 

ALTERNATIVE 
LYS1S (S YOE, 000) 

2006 2007 2(108 	' 2009 2010 2011 2012 2013 2014 2015 2016 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $26,013 $19,045 $18,350 $10,766 $9,878 $15,625 $6,358 $18,068 $13,064 $25,525 $33,470 $1,663 $1,624 $1,664 $1,706 $1,835 $1,792 $1,837 $1,883 $2,026 $1,978 $2,028 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $27,676 $20,669 $20,014 $12,471 $11,714 $17,417 $8,195 ;19,950 $15,090 $27,503 $35,498 

$24,288 $22,577 $22,225 $22,210 $21,406 $21,002 $19,154 $19,623 $16,560 $13,172 $14,260 $7,345 $9,765 $10,854 $11,819 $12,339 $12,664 $12,912 $12,942 $13,161 $13,286 $13,760 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $31,634 $32,342 $33,080 $34,029 $33,745 $33,666 $32,066 $32,565 $29,721 $26,458 $28,020 $59,310 $53,010 $53,094 $46,501 $45,459 $51,083 340,262 352,515 $44,811 $53,961 $63,518 

$132,011 $135,376 $138,827 $142,367 $145,996 $149,720 $153,537 $157,452 $161,486 $165,583 $169,804 $15,415 $15,916 $16,433 $16,966 $17,518 $18,087 $18,674 $19,281 $19,908 $20,555 $21,223 $147,425 $151,292 $155,260 $159,333 $163,515 $167,807 $172,211 $176,733 $181,374 p86,138 $191,027 

$7,348 $7,891 $12,820 $9,977 $9,371 $13,934 $6,556 $14,742 $12,072 $17,265 $17,052 $1,384 $1,412 $1,440 $1,469 $1,499 $1,528 $1,559 $1,590 $1,622 $1,654 $1,668 
$4732 $9,303 $14,260 ;11,446 $10,870 $15,462 ;8,115 $16,333 $13,694 $14920 $18,739 

$0 $0 $0 $0 0 -....1 	$0 $0 $0 $0 $0 $0 

$18,944 $11,365 $5,754 $1,025 $844 $1,955 $80 $3,618 $1,396 $8,584 $13,805 
$2,953 $18,944 $11,365 $5,754 $1,025 $844 ;1,955 . $80 $3,618 ;1,396 $8,584 $16,758 

$27,676 $20,669 $20,014 $12,471 $11,714 $17,417 $8,195 $19,950 $15,090 $27,503 $35,498 

$31,634 $32,342 $33,080 $34,014 $33,745 $33,668 $32,066 $32,565 $29,721 $26,458 $28,020 $0 $0 $0 $15 $0 $0 $0 $0 $0 $0 $0 $31,634 $32,342 $33,080 $34,029 $33,745 $33,666 $32,066 $32,565 $29,721 $26,458 $24020 
$59,310 $53,010 $53,094 $46,501 $45,459 $51,083 $40,262 $52,515 $44,811 $53,961 ;63,518 

$36,112 $37,195 $38,309 $39,458 $40,641 $41,859 $43,115 $44,408 $45,738 $47,109 $48,522 $1,651 $1,705 $1,760 $1,818 $1,876 $1,937 $2,001 $2,065 $2,132 $2,201 $2,273 $18,682 $18,760 $14,467 $17,961 $19,233 $15,351 $23,425 $15,951 $19,351 $14,903 $15,879 $90,980 $93,632 $100,723 $100,096 $101,765 8108,660 $103,671 $114,309 $114,154 $121,924 $124,353 $147,425 $151,292 $155,260 $159,333 $163,515 $167807 $172,211 $176,733 $181,374 $186,138 $191,027 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 

- 	 •••• 	 • 	
••••:: 

11/6/02 
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	 NO-BUILD ALTERNATIVE 

CASH FLOW ANALYSIS ($ YOE, 000) 

PRIMARY CORRIDOR TRANSPORTATION PROJECT 
• -: 

NO-BUILD ALTERNATIVE 2017 2010 2019 2020 202' 

CAPITAL COSTS 
Transit Centers $0 $0 $0 $0 
Bus Acquisitions $31,733 $34,984 $35,859 $26,254 $25, 
TheHandi-Van Vehicle Acquisitions $2,078 $2,237 $2,183 $2,238 $2, 
Kamehameha Highway Corridor and Transit Centers $0 $0 $0 $0 

Total Capital Costs $33,811 $37721 $38,043 $28,492 $27 

DEBT SERVICE PAYMENTS 
Debt Service on Highway Fund Bonds Issued before 2003 $12,896 $12,789 $12,163 $12,081 $10 
Debt Service on Planned City Highway Fund Future Notes & Bonds $14,608 $15,401 $16,371 $17,468 $16 
Debt Service on Additional Primary Corridor Bonds $162 $200 $394 $577 

Total Debt Service Costs $27,666 $28,391 $28,927 $30,106 $29 

TOTAL CAPITAL AND DEBT SERVICE COSTS $61,477 $65,612 $66,970 $58,598 $56 

OPERATING COSTS 
Bus O&M $174,133 $178,574 $183,127 $187,795 $192 
TheHandi-Van O&M $21,911 $22,624 $23,358 $24,119 $24 

Total O&M Costs $196,045 $201,198 $206,485 $211,914 $217, 

CAPITAL REVENUES 
FEDERAL TRANSITADMIMSTRA77ON 

Section 5307 Urbanized Area Formula Funds $17,598 $18,140 $20,427 $21,425 $19 
Section 5309 Fixed Guideway Modernization $1,721 $1,756 $1,791 $1,827 $1 
Section 5309 Bus Discretionary 
Subtotal Federal Transit Administration $19,320 $19,896 $22218 $23,252 $21, 

FHWAIOTHER FEDERAL HIGHWAY REVENUE $0 $0 $0 $0 

CITY GENERAL OBLfGA770N BOND PROCEEDS FOR MASS TRANSIT PROGRAM 
CIP Bond Schedule (Within levels of 2003-2008 CIP) $13,805 $13,805 $13,805 $5,240 $5 
Additional Mass Transit Program Bonds $687 $3,520 $2,020 
Subtotal, City General Obligation Bonds Proceeds $14,492 $17,325 $15,825 $5,240 $4 

Total Capital Revenues $33,811 $37,221 $34 LW $28,492 $27, 

REVENUES REQUIRED FOR DEBT SERVICE PAYMENTS 
Highway Fund $27,666 $28,391 $28,927 $30,108 $29 
Additional Revenue Required for Primary Corridor Bond Debt Service $0 $0 $0 $0 

Total Revenues Required for Debt Service Payments $27,666 $28,391 $24927 $30,106 $24 

TOTAL REVENUES FOR CAPITAL AND DEBT SERVICE PAYMEN1I $61,477 $66,612 $66,970 $55,698 $56, 

OPERATING REVENUES 
Bus Passenger Fares $49,976 $51,475 $53,018 $54,607 $56, 
TheHandi-Van Fares $2,346 $2,423 $2,502 $2,583 $2, 
FTA Section 5307 Urbanized Area Formula (Preventive Maintenance) $16,114 $16,370 $14,900 $14,737 $17, 
City Operating Support for Transit O&M $127,608 $130,930 $136,066 $139,987 $141, 

Total O&M Revenues $196,045 $201,198 $206,485 $211,914 $217, 

Changes to Cash $ 0 $0 $0 $0 

BEGINNING CASH BALANCE I $0 $0 $0 $0 
CHANGES TO CASH BALANCE $0 $0 $0 $0 

Sharon Greene and Associates 
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LTERNAT1VE 
LYS1S ($ YOE, 000) 

18 	2019 	2020 	2021 	2022 	2023 	2024 	2025 	TOTAL 

$0 $0 $0 $0 $0 $0 $10,061 
$26,254 $25,296 $17,047 $13,617 $21,540 $8,765 $482,850 

$2,238 $2,294 $2,469 $2,410 $2,470 $2,632 $43,817 
$0 $0 $0 $0 $0 $0 $10,882 

$28,492 $27,590 $19,516 $16,027 $24,010 $11,297 $547,610 

$12,061 $10,689 $6,214 $6,211 $7,796 $4,622 $365,265 
$17,468 $18,094 $18,747 $19,194 $19,392 $19,663 $298,741 

$577 $594 $680 $730 $730 $730 $4,796 
$30,106 $29,376 $25,641 $26,135 $27,918 $25,014 $668,802 
$58,598 $56,966 $45,157 $42,162 $51,928 $36,311 $1,216,412 

$187,795 $192,583 $197,494 $202,529 $207,694 $212,989 $3,765,719 
$24,119 $24,902 $25,712 $26,546 $27,409 $28,299 $468,249 

$211,914 $217,485 $223,206 $229,075 $235,103 $241,288 $4,233,968 

$21,425 $19,999 $15,613 $12,822 $19,208 $9,038 $297,471 
$1,827 $1,863 $1,900 $1,938 $1,977 $2,017 $37,629 

$8,665 
$23,252 $21,863 $17,513 $14,760 $21,185 $11,056 $343,765 

$0 $0 $0 $0 $0 $0 $0 

$5,240 $5,727 $2,003 $1,267 $2,825 $243 $194,665 
$9,180 

$5,240 $6,727 $2,003 $1,267 $2,825 $243 $203,845 
$28,492 $27,590 $19,516 $16,027 $24,010 $11,297 $547,610 

$30,106 $29,376 $25,641 $26,135 $27,918 $25,014 $668,787 
$0 $0 $0 $0 $0 $0 $15 

$30,106 $29,376 $25,641 $26,135 $27,918 $25,014 $668,802 
$58,598 $56,966 $45,157 $42,162 $51,928 $38,311 $1,216,412 

$54,607 $56,244 $57,930 $59,667 $61,457 $63,298 $1,072,291 
$2,583 $2,667 $2,755 $2,844 $2,935 $3,032 $50,152 

$14,737 $17,018 $22,279 $25,984 $20,493 $31,599 $433,064 
$139,987 $141,557 $140,243 $140,600 $150,218 $143,358 $2,678•461 
$211,914 $217,485 $223,206 $229,075 $235,103 $241,288 $4,233,968 

$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 

	

2,789 	$12,163 

	

5,401 	$16,371 

	

91 	$28,927 

	

,612 	$66,970 

	

574 	$183,127 

	

624 	$23,358 
,198 $206,485 

$200 	$394 

	

$0 	$0 

	

4184 	$35,859 

	

0237 	$2,183 

	

$0 	$0 

	

0121 	$38,043 

8,140 	$20,427 

	

1,756 	$1,791 

	

896 	$22,218 

	

$0 	$0 

	

,805 	$13,805 

	

,520 	$2,020 

	

,326 	$15,825 

	

,221 	$314043 

8,391 	$28,927 

	

$0 	$0 
9,391 $4927 

	

6,612 	$68,970 

	

,475 	$53,018 

	

423 	$2,502 

	

8,370 	$14,900 

	

0,930 	$136,066 
,198 006,485 

$0 	$0 

$0 	$0 
$0 

• 
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531,70 
$296,63 
$22,905 
$35,668 

$6,076 
$34,434 
$14,98 
$10,88 

$453,485 

$279,823 
$191,863 

$1,33 
$473,018 

$926,504 

$2,100,033 
$243,369 

$2,343,403 

$152,513 
$20,839 
$8,665 

$182,016 

$11,985 

$234,975 
$24,509 

$259,484 

$453,486 

$449,901 
$23,11 

$473,018 

$926,504 

5570,00 
$26,068 

$244,278 
$1,503,049 
$2,343,403 

SOT 

30 1  
$1; 

•••• 
	

TRANSPORTATION SYSTEMS MANAGEMENT ALTERNATIVE 
CASH FLOW ANALYSIS (S YOE, 000) 

14 YR TOTAL 

2003-2016 

- PRIMARY CORRIDOR TRANSPORTATION PROJECT 

TSM ALTERNATIVE 
CAPITAL COSTS 

Transit Centers & Parking 
Bus Acquisitions 
TheHandi-Van Vehicle Acquisitions 
Expansion of Bus Maintenance Facility 
Park-And-Ride 
Bus Priority Treatment 
Zipper Lane 
Kamehameha Highway Corridor and Transit Centers 

Total Capital Costs 

DEBT SERVICE PAYMENTS 
Debt Service on Highway Fund Bonds Issued before 2003 
Debt Service on Planned City Highway Fund Future Notes & Bonds 
Debt Service on Additional Primary Corridor Bonds 

Total Debt Service Costs 

TOTAL CAPITAL AND DEBT SERVICE COSTS 

OPERATING COSTS 
Bus O&M 
TheHandl-Van O&M 

Total O&M Costs 

CAPITAL REVENUES 
FEDERAL TRANSIT ADMINISTRATION 

Section 5307 Urbanized Area Formula Funds 
Section 5309 Fixed Guideway Modernization 
Section 5309 Bus Discretionary 
Subtotal Federal Transit Administration 

FHWAMTHER FEDERAL HIGHWAY REVENUE 

- 

	 CITY GENERAL OBLIGATION BOND PROCEEDS FOR MASS TRANSIT PROGRAM 
CIP Bond Schedule (Within levels of 2003-2008 C1P) 
Additional Mass Transit Program Bonds 
Subtotal, City General Obligation Bonds Proceeds 

Total Capital Revenues 

REVENUES REQUIRED FOR DEBT SERVICE PAYMENTS 
Highway Fund 
Additional Revenue Required for Debt Service 

Total Revenues Required for Debt Service Payments 

TOTAL REVENUES FOR CAPITAL AND DEBT SERVICE PAYMENTS 

OPERATING REVENUES 
Bus POSSINVer Fares 
TheHandi-Van Fares 
FTA Section 5307 Urbanized Area Formula (Preventive Maintenance) 
City Operating Support for Transit O&M 

Total O&M Revenues 

Changes to Cash 

BEGINNING CASH BALANCE 
CHANGES TO CASH BALANCE 

•11.12. 16rt 
•-7 

23 YR TOTAL 
2003-2025 2003 2004 2005 2006 2007 

$31,702 $0 $1,065 $6,825 $11,082 $4,188 
$543,588 $23,194 $23,020 $25,378 $26,013 $20,531 
$43,817 $1,324 $0 $1,545 $1,663 $1,624 
$35,668 $0 $0 $0 $0 $0 
$6,076 $0 $0 $0 $0 $0 

$34,434 $2,464 $15,787 $16,182 $0 $0 
$14,982 $0 $0 $0 $1,072 $6,869 
$10,882 $51 $842 $9,989 $0 $0 

$721,148 $27,033 $40,714 $59,920 $39,830 $33,212 

$365,265 $19,568 $21,454 $22,324 $24,288 $22,577 
$426,470 $1,777 $3,068 $4,982 $9,122 $12,206 
$20,556 $0 $0 $0 $0 $0 

$812,291 $21,345 $24,522 $27,306 $33,411 $34,783 

$1,533,439 $48,378 $65,236 $87,226 $73,240 $67,995 

$4,051,994 $122,407 $126,030 $129,760 $133,601 $137,555 
$468,249 $14,005 $14,460 $14,929 $15,415 $15,916 

$4,520,243 $136,411 $140,490 $144,689 $149,016 ;153,471 

$319,083 $3,547 $4,828 $5,796 $7,348 $6,656• • 
$37,629 $1,305 $1,331 $1,357 $1,384 $1,412 
$8,665 $673 $7,991 

$365,377 $4,852 $6,832 $15,144 $8,732 $8,068 

$11,985 $0 $0 $0 $858 $5,495 

$313,050 	$22,181 $33,882 $44,776 $30,240 $19,649 
$30,736 

$343,786 	$22,181 $33,882 $44,776 00,240 $19,649 

$721,148 	$27,033 $40,714 $59,920 $39,830 $33,212 

$772,787 	$21,345 $24,522 $27,306 $33,411 $33,678 
339,504 	$0 $0 $0 $0 $1,107 

$812,291 	$21,345 $24,522 $27,306 $33,411 $34,783 

$1,533,439- 	$48,378 $65,236 $87,226 $73,240 $67,995 

31,104,303 	$33,050 $34,054 $35,088 $38,154 $37,252 
$50,152. 	$1,500 $1,549 $1,599 $1,651 $1,705 

$411,4521 	$20,000 $20,000 $19,627 $18,682 $19,995 
$2,954,336 	$81,861 $84,887 $88,375 $92,528 $94,519 
$4,520,243 	$136,411 $140,490 $144,689 $149,016 $153,471 

SO 	$0 $0 $0 $0 $0 

$0 	$0 $0 $0 $0 $0 
$0 	$0 $0 $0 

_ 

Sharon Greene and Associates 

AR00048682 



2009 2010 2011 2012 2013 2014 2015 2016 
$611 $3,916 $4,014 $0 $0 $0 $0 $0 $12,767 $13,086 $19,037 $15,083 $22,123 $15,758 $27,716 $34,780 $1,706 $1,836 $1,792 $1,837 $1,883 $2,026 $1,978 $2,028 $0 $0 $0 $0 $0 $17,614 $18,054 $0 $0 $0 $3,001 $3,076 $0 $0 $0 $o $0 $0 $0 $o $0 $0 $0 $0 $0 $0 $0 $0 $O $0 $0 $0 $0 $0 $0 $0 SO So $0 So $15,084 $18,838 $27,844 ;19,996 $24,006 $35,398 $47,748 $36,800 

$22,210 $21,406 $21,002 $19,154 $19,623 $16,560 $13,172 $14,260 $15,232 $16,154 $17,340 $17,946 $18,449 $19,522 $20,533 $21,480 $0 $0 $0 $0 $0 $0 $219 $1,114 $37,442 $37,560 $38,342 $37,100 $33,072 $36,081 $33,924 $36,854 $52,526 $56,398 $56,186 $57,096 $62,077 $71,480 $61,672 $73,652 

$145,820 $150,135 $155,169 $160,413 $165,812 $171,394 $177,163 $183,127 $16,966 $17,518 $18,087 $18,674 $19,281 $19,908 $20,555 $21,223 $762,786 $767,653 $173,276 $179,086 $185,093 $191,302 $197,718 $204,350 

$12,067 $14,025 $13,499 $8,118 $14,742 $15,996 $16,018 $17,052 $1,469 $1,499-  $1,528 $1,559 $1,590 $1,822 $1,854 $1,688 
$13,536 $15,523 ;15,028 $9,677 $16,333 $17,618 $17,672 $18,739 

$0 $0 $0 $0 $0 $0 $0 $0 

$1,548 $3,315 $12,817 $10,318 $7,673 $13,805 $13,805 $13,805 
$3,975 $16,271 $4,263 $1,548 $3,315 $12,817 $10,318 $7,573 $17,780 $30,076 $18,068 

$15,084 $18,838 $27,844 $19,996 $24,006 $35,398 $47,748 $34808 

$34,014 $34,184 $34,355 $34,527 $34,699 $34,873 $33,924 $35,222 $3,428 $3,376 $3,987 $2,573 $3,373 $1,209 $0 $1,632 $37,442 $37,560 $38,342 $37,100 $38,072 $36,081 $33,924 $4854 $52,526 $56,398 $66,186 $57,096 $62,077 $71,480 $81,672 $73,662 

$39,550 $40,751 $42,154 $43,606 $45,107 $46,661 $48,267 $49,930 $1,818 $1,876 $1,937 $2,001 $2,065 $2,132 $2,201 $2,273 $15,871 $14,579 $15,785 $21,863 $15,951 $15,427 $16,151 $15,879 $105,547 $110,447 $113,399 $111,617 $121,970 $127,083 $131,099 $136,267 $162,786 $167,653 $173,276 $179,086 $185,093 $191,302 $197,718 $204,350 
So $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 So $0 So So so So 

2005 2006 2007 2008 

$6,825 $11,082 $4,186 $0 
$25,378 $26,013 $20,531 $18,350 
$1,545 $1,663 $1,624 $1,664 

$0 $0 $0 $0 
$0 $0 $0 $0 

$16,182 $0 $0 $0 
$0 $1,072 $6,869 $7,041 

$9,989 $0 $0 $0 
$59,920 $39,830 $33,212 $27455 

$22,324 $24,288 $22,577 $22,225 
$4,982 $9,122 $12,206 $14,051 

$0 $0 $0 $0 
$27,306 $33,411 $34,783 $36,276 
$87,226 $73,240 $67,995 $63,331 

$129,760 $133,601 $137,555 $141,628 
$14,929 $15,415 $15,916 $16,433 

$144,009 $149,016 $153,471 $158,060 

$5,796 $7,348 $6,656. $12,820 
$1,357 $1,384 $1,412 $1,440 
$7,991 

$15,144 ;8,732 $8,068 $14,260 

• $0 $858 $5,495 $5,632 

$44,776 $30,240 $19,649 $7,162 

$44776 $30,240 $19,649 $7,162 
$59,920 $39,830 $33,212 $27,055 

• $27,306 $33,411 $33,676 $33,845 
$0 $0 $1,107 $2,432 

$27,306 $33,411 $34,783 $36,276 
$87,226 $73,240 $67,995 $63,331 

$35,088 $36,154 $37,252 $38,384 
$1,599 $1,651 $1,705 $1,760 

$19,627 $18,682 $19,995 $14,467 
$88,375 $92,526 $94,519 $103,449 

$144,689 $149,016 $153,471 $158,060 

$0 SO So $0 
$0 $0 $0 $0 
$0 So So SO 

tI MANAGEMENT ALTERNATIVE 
LYSIS ($ YOE, 000) 

t: 
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TRANSPORTATION SYSTEMS MANAGEMENT ALTERNAT 
CASH FLOW ANALYSIS ($ YOE, 000) 

PRIMARY CORRIDOR TRANSPORTATION PROJECT 
TSM ALTERNATIVE 2017 2018 2019 2020 
CAPITAL COSTS 

Transit Centers & Parking $0 $0 $0 $0 
Bus Acquisitions $31,733 $34,984 $35,859 $29,652 
TheHandi-Van Vehicle Acquisitions $2,078 $2,237 $2,183 $2,238 
Expansion of Bus Maintenance Facility $0 $0 $0 $0 
Park-And-Ride $0 $0 $0 $0 
Bus Priority Treatment $0 $0 $0 $0 
Zipper Lane $0 $0 $0 $0 
Kamehameha Highway Corridor and Transit Centers $0 $0 $0 $0 

Total Capital Costs $33,811 $37,221 $39,043 $32,090 

DEBT SERVICE PAYMENTS 
Debt Service on Highway Fund Bonds Issued before 2003 $12,896 $12,789 $12,163 $12,061 
Debt Service on Planned City Highway Fund Future Notes & Bonds $22,578 $23,675 $24,772 $25,615 
Debt Service on Additional Primary Corridor Bonds $1,348 $1,483 $2,075 $2,290 

Total Debt Service Costs $36,821 $37,947 $39,010 $39,967 

TOTAL CAPITAL AND DEBT SERVICE COSTS $70,833 $75,168 $77,052 $72,057 

OPERA77NG COSTS 
Bus O&M $189,291 $195,662 $202,249 $209,057 
Thel-landi-Van O&M $21,911 $22,624 $23,358 $24,119 

Total O&M Costs $211,202 $218,286 $225,607 $233,175 

CAPITAL REVENUES 
FEDERAL 77?ANSITADMINIS7RATION 

Section 5307 Urbanized Area Formula Funds. $17,598 $18,140 $20,427 $21,067 
Section 5309 Fixed Guideway Modernization • $1,721 $1,756 $1,791 $1,827 
Section 5309 Bus Discretionary 	. 
Subtotal Federal Transit Administration $19,320 $19,896 $22,218 $22,893 

FHWA/077IER FEDERAL HIGHWAY REVENUE $0 $0 $0 $0 

CITY GENERAL OBLIGATION BOND PROCEEDS FOR MASS TRANSIT PROGRAM 
CIP Bond Schedule (Within levels of 2003-2008 CIP) $13,805 $13,805 $13,805 $9,197 
Additional Mass Transit Program Bonds $687 $3,520 $2,020 
Subtotal, City General Obligation Bonds Proceeds $14,492 $17,325 $15,825 $9,197 

Total Capital Revenues $33,811 $37,221 $38,043 $32,090 

REVENUES REQUIRED FOR DEBT SERVICE PAYMENTS 
Highway Fund $35,398 $35,575 $35,753 $35,932 
Additional Revenue Required for Debt Service $1,423 $2,372 $3,256 $4,035 

Total Revenues Required for Debt Service Payments $36,821 $37,947 $39,010 $39,967 

TOTAL REVENUES FOR CAPITAL AND DEBT SERVICE PAYMENTS $70,633 $75,168 $77,052 $72.057 

OPERA77NG REVENUES 
Bus Passenger Fares $51,849 $53,427 $55,288 $57,171 
TheHandi-Van Fares $2,346 $2,423 $2,502 $2,583 
FTA Section 5307 Urbanized Area Formula (Preventive Maintenance) $18,114 $16,370 $14,900 $15,096 
City Operating Support for Transit O&M $141,093 $146,066 $152,937 $158,326 

Total O&M Revenues $211,202 $218,286 $225,607 $233,175 

Changes to Cash $0 $0 $0 $0 

BEGINNING CASH BALANCE $0 $0 $0 $0 
CHANGES TO CASH BALANCE $0 $0 $0 $0 

Sharon Greene and Associates 

AR00048684 



MANAGEMENT ALTERNATIVE 
t  LYSiS ($ YO E, 000) 

44 
0 
1.1 

1 
k)18 

g $0 
,994 

$2,237 
$0 
$0 
$0 
$0 
$0 

4221 

12,789 
,675 

1,483 
,947 

• ,168 

95,662 
,624 

8,286 

18,140 
$1,758 

9,896 

$0 

13,805 
,520 

17,325 

,221 

,575 
$2,372 

,427 
$2,423 
8,370 

46,068 
18,286 

$o 

$ 0 
$0 

2019 2020 2021 2022 2023 2024 2025 TOTAL 
$0 $0 $0 $0 $0 $0 $0 $31,702 $35,859 $29,852 $31,648 $17,599 $18,039 $28,243 $20,793 $543,588 $2,183 $2,238 $2,294 $2,469 $2,410 $2,470 $2,532 $43,817 $0 $0 $0 $0 $0 $0 $0 $35,668 $0 $0 $0 $0 $0 $0 $0 $6,076 $0 $0 $0 $0 $0 $0 $0 $34,434 $0 $0 $0 $0 $0 $0 $0 $14,982 $0 $0 $0 $0 $0 $0 $0 $10,882 

$34,043 $32,090 $33,942 $20,068 $20,449 $28,713 $23,325 $721,148 

$12,163 $12,061 $10,689 $6,214 $6,211 $7,796 $4,622 $365,265 $24,772 $25,615 $28,665 $27,119 $27,646 $28,169 $28,370 $426,470 $2,075 $2,290 $2,307 $2,393 $2,443 $2,443 $2,443 $20,556 $39,010 $39,967 $39,660 $35,726 $36,299 $38,408 $35,434 $812,291 
$77,052 $72,057 $73,603 $55,794 $56,748 $67,121 $58,759 $1,533,439 

$202,249 $209,057 $216,094 $223,368 $230,887 $238,660 $246,693 $4,051,994 $23,358 $24,119 $24,902 $25,712 $26,546 $27,409 $28,299 $468,249 $225,607 $233,175 $240,997 $249,080 $257,433 $266,069 $274,992 $4,520,243 

$20,427 $21,067 $19,148 $16,054 $13,019 $22,971 $18,147 $319,083 $1,791 $1,827 $1,863 $1,900 $1,938 . $1,977 $2,017 $37,629 
$8,665 $22,218 $22,893 $21,011 $17,955 $14,958-. $24,948 $20,163 $365,377 

$0 $0 $0 $0 $0 $0 $0 $11,985 

$13,805 $9,197 $12,931 $2,113 $5,491 $3,765 $3,162 $313,050 $2,020 
$30,736 $15,825 $9,197 $12,931 $2,113 $5,491 $3,765 $3,162 $343,786 

$38,043 $32,090 $33,942 . 	$20,068 $20,449 $28,713 $23,325 $721,148 

$35,753 $35,932 $36,112 $35,728 $36,299 $36,656 $35,434 $772,787 $3,256 $4,035 $3,549 $0 $0 $1,752 $0 $39,504 $39,010 $39,967 $39,660 $34726 $36,299 $34408 $35,434 $812,291 
$77,052 $72,057 $73,603 $55,794 $56,748 $67,121 $56,759  

$55,268 $57,171 $59,140 $61,178 $63,283 $65,483 $67,717 $1,104,303 $2,502 $2,583 $2,667 $2,755 $2,844 $2,935 $3,032 $50,152 $14,900 $15,096 $17,869 $21,837 $25,767 $16,730 $22,491 $411,452 $152,937 $158,326 $161,320 $163,312 $165,539 $180,940 $181,752 $2,954,336 $225,607 $233,175 $240,997 $249,080 $257,433 $268,069 $274,992 $4,520,243 

$0 $ 0 $0 $ 0 $0 $ 0 $ 0 
$ 0 $ 0 $ 0 $ 0 $ 0 $ 0 $0 
$ 0 $ 0 $ 0 $0 $ 0 $ 0 $ 0 

f
,947 

,168 

11/62 
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REFINED LOCALLY PREFERRED ALTERNATIVE 
CASH FLOW ANALYSIS FY 2003 - 2025 (3 YOE, 000) 

PRIMARY CORRIDOR TRANSPORTATION PROJECT 	 14 YR TOTAL 23 YR TOTAL 
REFINED LOCALLY PREFERRED ALTERNATIVE 	 2003-2016 	2003-2025 	2003 	2004 	2005 2001 
CAPITAL. COSTS 
IN-TOWN BRT PROGRAM 
Fixed Facilities 

Fixed Facilities (Iwilei-Waikiki Segment) $72,6 $72,690 $7,030 $32,425 $32,235 
Fixed Facilities (Milli Segment) 381,1 s81,177 $o $7,851 $36,211 $37 
Fixed Facilities (Downtown/University Segment) $38,225 $38,225 $0 $0 $3,697 $17 
Fixed Facilities (Kakaako Mauka) $13,431 $13,431 $0 $0 $1,314 $12 
Transit Centers (iwilei and Middle St.) $22,271 $22,271 $0 $2,154 $9,934 $10 
Subtotal In-Town BAT Fixed Facilities $227,793 $227,793 $7,030 342,429 $84,390 $76 

Net Cost for Hybrid-Electric Vehicles $15;446 $15,446 $0 $7,628 $7,818 
Total In-Town BRT Program 6247,239 $243,239 $7,030 $50,056 $92,209 $76, 

EMBEDDED PLATE TECHNOLOGY 
Fixed Facilities 

EPT 341,64 341,647 $0 $0 $0 
EFT (Kailhi) 316,8 $16,865 $0 $0 $0 
EPT (Downtown/University) $33,481 $33,481 $0 $0 $0 
EPT (Kakaako Mauka) $5, $5,833 $0 $0 $0 
Subtotal EFT Fixed Facilities $97,826 $97,826 $0 $0 $0 

Net Cost of EPT Vehicles $31,246 $31,246 $0 $0 $0 
Total Embedded Plate Technology $129,072 $129,072 $0 $0 $0 

TOTAL IN TOWN AND EMBEDDED PLATE TECHNOLOGY $372,310 $372,310 $7,030 $50,056 $92,209 $76, 
REGIONAL BRT PROGRAM 

BAT Transit Centers and Parking $31,7 $31,744 $0 $0 $0 3 
BAT Zipper Lanes 3142,41 	$142,410 $0 $0 $0 $1. 
BAT Priority Ramp Improvements $70 	 $70,225 $0 $0 $0 
Total Regional BR7" Program $244,379 	$244,379 • $0 $0 $0 $2,1 

TOTAL IN TOWN AND REGIONAL BAT PROGRAM $487,618 	$487,618 $7,030 $50,056 $92,209 $78,4 
TOTAL IN TOWN, EMBEDDED PLATE TECHNOLOGY, AND REGIONAL BAT PROGRAM $616,689 $616,689 37,030 $50,056 $92,209 $78,■ 

SYSTEM-WIDE IMPROVEMENTS 
Bus Acquisitions 3356,42 $632,863 $23,194 $32,567 $31,931 $25.I 
TheHandi-Van Vehicle Acquisitions $22,905 $43,817 $1,324 $0 $1,545 $1,1 
Bus Maintenance Facility 335, $35,668 $0 $0 $0 
Karnehameha Highway Corridor and Transit Centers $10,98 $10,982 $51 $3,907 $2,771 $4,t 
Subtotal System-Wide improvements $425,982 $723,331 $24,569 $36,473 $36,247 $31,1 

Total Capital Costs $1,042,671 $1,340,020 $31,599 $86,530 $128,456 $109,E 

DEBT SERVICE PAYMENTS 
$279, 

	

$365,265 Debt Service Payments from Highway Fund on Bonds Issued before 2003 $19,568 $21,454 $22,324 $24,1 
Debt Service Payments from Highway Fund on Planned Future Notes & Bonds $214 	$473,533,  $1,777 $3,127 $5,691 $10,1 
Debt Service Payments from Highway Fund on Additional Primary Corridor Bonds 332,7 	$104,159 $0 $0 $0 

Total Debt Service Payments from Highway Fund $527,123 $942,956 $21,346 $24,581 $28,016 $34,4 
TOTAL CAPITAL AND DEBT SERVICE COSTS $4569,794 $2.282,976 $52,943 $111,110 $156,471 $144,( 

OPERA77NG COSTS 
Bus O&M $2,244,38 $4,356,880 $122,407 $126,748 $131,245 $135,S. 
TheHarKfiNan O&M $243,36 $468,24 $14,005 $14,460 $14,929 $15,4 

Total Operating Costs $2,487,738 $4,825,129 $136,411 $141,208 $146,174 $151,9 

Sharon Greene and Associates 

AR00048686 



LEFERRED ALTERNATIVE 
FY 2003 - 2025 ($ YOE, 000) 

2004 2005 2006 2007 2008 2009 

,030 $32,425 $33,235 $0 $0 $O $0 $0 $7,851 $36,211 $37,116 $0 $0 $0 $0 $0 $3,697 $17,051 $17,477 $0 $0 $0 $0 $1,314 $12,117 $0 $0 $0 $0 $2,154 $9,934 $10,183 $0 $0 $0 4,030 $42,429 $84,390 $76,467 $17,477 $0 $0 
$0 $7,628 $7,818 $0 $0 $0 $0 

,030 $50,056 $92,209 $74467 $17,477 $0 $0 

$0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 SD $0 $0 $O SO 
$0 $0 $0 $0 $0 $O $0 
$o $o $o $o $o $o $0 

,030 $50,056 $92,209 $76,467 $17,477 $0 SO 

$0 $0 $0 $817 $7,536 $0 $826 $0 $0 $0 $1,203 $11,658 $40,257 $48,528 $0 $0 $0 $0 $0 $0 $6,596 . SO $0 $0 $2,020 $19,194 $40,257 $55,951 
,030 $50,056 $92,209 $78,486 $36,671 $40,257 $55,951 
,030 $50,056 $92,209 $78,486 $36,671 $40,257 $55,951 

194 $32,567 $31,931 $25,270 $17,409 $18,350 $14,689 ,324 $0 $1,545 $1,663 $1,624 $1,664 $1,706 $0 $0 $0 $0 $0 $0 $0 $51 $3,907 $2,771 $4,253 $0 $0 $0 4,569 $36,473 $36,247 $31,186 $19,033 $20,014 $16,395 
0599 $86,530 $128,456 $109,872 $55,703 $60,271 $72,345 

esea . $21 454 $22,324 $24,288 $22,577 $22,225 $22,210 ,777 $3,127 55,691 $10,119 $13,091 $14,904 $16,887 $0 $0 $0O $0 $1,037 $1,179 $1,590 '345 $24,581 $28,016 $34,407 $38,705 $38,308 $40,688 
943 $111,110 $156,471 $144,079 $92,409 $98,580 $113,032 

2,407 $126,748 $131,245 $135,900 $143,472 $151,464 $159,902 $14,460 $14,929 $15,415 $15,916 $16,433 $16,966 
g411 $141,208 $146,174 $151,315 $159,387 $167,897 $174868 

2010 	2011 	2012 

$0 	$0 	$0 
$0 	$0 	$0 
$0 	$0 	$0 
$0 	$0 	$0 
$0 	$0 	$0 
$0 	$O 	$0 
$0 	SO 	$0 
$0 	$0 	$0 

	

$3,983 	$12,246 	$12,552 

	

$0 	$1,631 	$7,523 

	

$0 	$0 	$0 

	

$0 	$0 	$0 

	

$3,983 	$13,877 	$20,075 

	

$0 	$0 	$0 

	

$4983 	$13,877 	$20,075 

	

$3,983 	$13,877 	$20,075 

	

$3,810 	$5,358 	$13,397 

	

$20,130 	$20,634 	$0 

	

$30,426 	$31,384 

$54,367 

	

$54,367 	$57,3377 55 	$$ 11$  551  11223  :1669  

	

$58,349 	$71,253 	$35,291 

	

$11,815 	$26,998 	$16,447 

	

$1,836 	$1,792 	$1,837 

	

$0 	$0 	$0 

	

$0 	$0 	$0 

	

$13,651 	$28,790 	$18,284 

	

$72000 	$100,043 	$53,575 

	

$21,406 	$21,002 	$19,154 

	

$18,325 	$19,422 	$20,519 

	

$3,084 	$3,855 

	

42'888516 	$43,508 	$43,529 

	

$114,616 	$143,550 	$97,103 

	

$165,053 	$170,371 	$175,859 

	

$17,518 	$18,087 	$18,674 

	

$182,572 	$188,458 	$194,533 

October 17,2002 

AR00048687 



REFINED LOCALLY PREFERRED ALTERNATIVE 
CASH FLOW ANALYSIS FY 2003 -2025 ($ YOE, 000) 

PRIMARY CORRIDOR TRANSPORTATION PROJECT 
	

14 YR TOTAL 23 YR TOTAL 
REFINED LOCALLY PREFERRED  ALTERNATIVE 

	
2003-2016 	2003-2025 

	
2003 
	

2004 
	

2005 
CAPITAL REVENUES 
FEDERAL TRANSIT ADM1NISTRA77ON 

Section 5307 Urbanized Area Formula Funds $222,514 $410,518 $3,547 $4,828 $23,229 
Section 5309 Fixed Guideway Modernization $20,839,  $37,629 $1,305 $1,331 $1,357 
Section 5309 Bus Discretionary $47,744 $47,744 $9,631 $8,885 
Section 5309 New Start - In-Town BRT $186,155 $186,155 $3,515 $25,028 $45,000 
Section 5309 New Start- Regional BAT $55,845 $55,845 $0 $0 $0 
Subtotal Federal Transit Administration $533,097 $737,891 $8,367 $40,818 $78,471 

FHWAADTHER FEDERAL HIGHWAY REVENUE $139,659 $139,659 $0 $0 $0 
CITY GENERAL OBLIGATION BOND PROCEEDS FOR MASS TRANSIT PROGRAM 

CIP Bond Schedule (Within levels of 2003-2008 CIP) $274,408 $364,395 $23,232 $45,712 $49,984 
Additional Mass Transit Program Bonds $95,508 $105,688 
Subtotal City General Obligation Bond Proceeds $369,916 $462,471 $23,232 $45,712 $49,984 

Total Capital Revenues $1,042,671 $1,340,020 $31,599 $86,530 $128,455 9 

REVENUES REQUIRED FOR DEBT SERVICE PAYMENTS 
Highway Fund $451,891 $785,135 $21,345 $24,581 $28,016 
Additional Revenue Required for Mass Transit Bond Debt Service $75,232 $157,821 $0 $0 $0 

Total Revenues Required for Debt Service Payments $527,123 $942,956 $21,345 $24,581 08,016 
TOTAL REVENUES FOR CAPITAL AND DEBT SERVICE PAYMENTS $1,569,794 $2,282,976, $52,944 $111,111 $156,471 .1 

OPERATING REVENUES 
Bus Passenger Fares $617,204 $1,214,158 $33,050 $34,341 $35,681 
TheHandi-Van Fares $26,068 $50,152 $1,500 $1,549 $1,599 
PTA Section 5307 Urbanized Area Formula (Preventive Maintenance) $174,277 $320,017 $20,000 $20,000 $2,194 
City Operating Support for Transit O&M $1,670,190 $3,240,801 $81,861 $85,319 $106,701 9 

Total O&M Revenues $2,487,738 $4,825,129 $134411 $141,208 $148,174 $ 

:hanges to Cash, SO so $0 $0 $0 

BEGINNING CASH BALANCE 0 0 0 0 so 
CHANGES TO CASH BALANCE $0 $3O SO SO so 

. 	:.7 1 	... .....71 .... 	. 	. 	:.:,!. 

Sharon Greene and Associates 

AR00048688 



2004 	2005 

	

$4,828 	$23,229 

	

$1,331 	$1,357 

	

$9,631 	$8,885 

	

$25,028 	$45,000 

	

$D 	$o 

	

$40,818 	$78,471 

	

$0 	$0 

	

$45,712 	$49,984 

	

$45,712 	$49,984 

	

$88,530 	$128,455 

	

,345 	$24,581 	$28,016 

	

$0 	$0 	$0 

	

1,345 	$24,581 	$28,016 

	

$111,111 	$156,471 

33,547 

13'515  
$0 

1'16.1  $0 

,232  

rEFERRED ALTERNATIVE 
tzY 2003 -2025 ($ YOE, 000) 

	

050 	$34,341 	$35,681 

	

,500 	$1,549 	$1,599 

	

,000 	$20,000 	$2,194 

	

.881 	$55,319 	$106,701 

	

6,411 	$141,208 	$146,174 

	

$0 	$O 	$O 

	

$o 	$0 	$0 
$0 

2006 2007 2008 2009 2010 2011 2012 

$17,344 $13,814 $17,555 $18,188 $15,127 $23,836 $9,072 $1,384 $1,412 $1,440 $1,469 $1,499 $1,528 $1,559 $3,402 
$39.337 $8,739 $0 $0 $1,991 $6,939 $10,038 $408 $3,768 $0 $3,711 $17,118 $23,231 $7,608 $61,877 $27,732 $18,995 $23,368 $35,735 $55,535 $28,276 
$1,207 $11,587 $20,000 $20,000 $20,000 $20,000 $20,000 

$27,738 $13,805 $13,805 $13,805 $13,805 $13,805 $5,299 $18,851 $2,579 $7,471 $15,172 $2,460 $10,703 $46,589 $16,384 $21,276 $28,977 $16,265 $24,508 $5,299 
$109,673 $55,703 $60,271 $72,346 $72,000 $100,043 $53,575 

$33,509 $33,676 $33,845 $34,014 $34,184 $34,355 $34,527 $898 $3,029 $4,464 $6,673 $8,432 $9,153 $9,002 $34,407 $36,705 $38,308 $40,686 $42,616 $43,508 $43,529 
$144,080 $92,408 $98,579 $113,032 $114,616 $143,551 $97,104 

$37,073 $39,199 $41,447 $43,826 $45,351 $46,929 $48,563 $1,651 $1,705 $1,760 $1,818 $1,876 $1,937 $2,001 $8,686 $12,838 $9,733 $9,750 $13,477 $5,448 $20,909 $103,905 $105,645 $114,956 $121,475 $121,867 $134,145 $123,060 $151,315 $159,387 $167,897 $176,868 $182,572 $188,458 $194,533 
$0 $0 $0 $0 $0 $o $o 
$0 $o $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 
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$187,373 	$193,409 

	

$19,908 	$20,555 

	

$207,281 	$213,964 

	

$16,560 	$13,172 

	

$22,146 	$23,243 

	

$4,287 	$4,904 

	

$42,993 	$41,319 

	

$120,622 	$100,277 

	

$51,969 	$48,297 

	

$77,629 	$58,958 

	

$32,328 	$28,264 

	

$2,026 	$1,978 

	

$17,614 	$18,054 

	

$0 	 $0 

	

$0 	 $0 

	

$0 	 $0 

	

$9,845 	$10,091 

	

$0 	$570 

	

$9,845 	$10,661 

	

$15,816 	$0 

	

$25,661 	$10,661 

	

$25,661 	$10,661 

	

$0 	$0 

	

$0 	$0 

	

$0 	$0 

	

$25,661 	$10,661 

$0 	$0 
$0 	$0 

$0 $0 
$0 $0 

$10,343 $0 
$5,262 $0 

$15,606 $0 

$0 $0 
$15,606 $0 

$15,606 $0 

$0 $0 $0 
$0 $0 $0 
$0 $0 $0 
$0 $0 $0 

$0 $0 $0 ' 

$15,606 $0 $0 

$44,887 $45,194 $32,527. 
$2,028 $2,078 $2,237 

$0 $0 $0 
$0 $0 $0 

$46,915 $47,272 $34,763 $37, 
$62,520 $47,272 $34,763 $37, 

$14,260 $12,896 $12,789 $12 
$24,132 $25,185 $26,283 $27 
$5,721 $6,654 $7,316 $7 

$44,114 $44,735 $46,387 $46, 

$106,634 $92,007 $81,151 $53 

$199,640 $206,073 $212,710 $219 
$21,223 $21,911 $22,624 $23, 

$220,863 $227,984 $235,334 $242, 

REFINED LOCALLY PREFERRED ALTERNATIVE 
CASH FLOW ANALYSIS FY 2003-2025 ($ YOE, 000) 

PRIMARY CORRIDOR TRANSPORTATION PROJECT 
REFINED LOCALLY PREFERRED ALTERNATIVE 2013 
CAPITAL COSTS 
1N-TOWN BRT PROGRAM 
Fixed Facilities 

Fixed Facilities (Wild-Waikiki Segment) $0 Fixed Facilities (Kral Segment) $0 Fixed Facilities (Downtown/University Segment) $0 Fixed Facilities (Kakaako Mauka) $0 Transit Centers (Iwilei and Middle St.) $0 Subtotal In-Town BRT Fixed Facilities $0 
Net Cost for Hybrid-Electric Vehicles $0 

Total In-Town BRT Prograth $O 
EMBEDDED PLATE TECHNOLOGY 
Fixed Facilities 

EPT 
$12,866 EPT (Kailhi) $7,711 EPT (Downtown/University) $3,202 EPT (Kakaako Mauka) , 	$0 Subtotal EPT Fixed Facilities $23,779 

Net Cost of EPT Vehicles $15,430 
Total Embedded Plate Technology $39,209 

TOTAL IN TOWN AND EMBEDDED PLATE TECHNOLOGY $39,209 
REGIONAL BRT PROGRAM 

BRT Transit Centers and Parking $0 BAT Zipper Lanes 
$0 BHT Priority Ramp Improvements $0 Total Regional BRT Program $0 

TOTAL IN TOWN AND REGIONAL BRT PROGRAM . $0 
TOTAL IN TOWN; EMBEDDED PLATE TECHNOLOGY, AND REGIONAL BRT PROGRAM $39,209 
SYSTEM-W1DE IMPROVEMENTS 

Bus Acquisitions 
$32,278 Theliandi-Van Vehicle Acquisitions $1,883 Bus Maintenance Facility $0 Kamehameha Highway Corridor and Transit Centers $0 Subtotal System-Wide Improvements $34,161 

Total Capital Costs $73,370 

DEBT SERVICE PAYMENTS 
Debt Service Payments from Highway Fund on Bonds issued before 2003 $19,623 Debt Service Payments from Highway Fund on Planned Future Nntes & Bonds $21,148 Debt Service Payments from Highway Fund on Additional Primary Corridor Bonds $4,227 Total Debt Service Payments from Highway Fund $44,998 

TOTAL CAPITAL AND DEBT SERVICE COSTS $118,368 

OPERATING COSTS 
Bus O&M 

$181,525 Thal-land-Van O&M 
$19,281 

Total Operating Costs $200,808 

2014 	2015 	2016 	2017 	2018 	20' 
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EFERRED ALTERNATIVE 
2003 -2025 ($ YOE, 000) 

2017 	2018 	2019 	2020 	2021 	2022 	2023 	2024 	2025 	TOTAL 

$0 
$0 
$0 
$0 
$0 

$0 
$0 
$O 
$0 
$0 

$0 
$0 
$0 
$0 
$0 

$0 
$0 
$0 
$0 
$0 

$O 
$0 
$0 
$0 
$0 

$0 
$0 
$O 
$0 
$0 

$0 
$0 
$0 
$0 
$0 

$0 
$0 
$0 
$O 
$0 

$0 $0 $o $0 so so SO so so 
$0 $O SO so so SO So so so 
$0 $o $0 $0 $0 $0 $0 $0 $0 

$0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $O 

$0 $0 $0 $0 $0 $0 $0 $0 
262 $0 $0 $0 $0 $0 $0 $0 $O 

$0 $0 SO $0 $0 $0 $0 $0 
So $0 $0 $0 $0 $0 $0 $0 $0 

$0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 SO $0 $0 SO $0 

$0 $0 $0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 $0 $0 

$0 $O $0 $0 $0 $0 $0 $0 
so $0 $0 $0 $0 $0 $0 $0 $0 

so $0 $0 $0 $0 $0 $0 $0 $0 

$0 SO SO $0 $0 $0 $0 $0 

$45,194 $32,527 $34,835 $34,819 $30,034 $22,853 $16,287 $37,217 

$o 
$o 

$2,078 
$0 
$0 

$2,237 
$0 
$D 

$2,183 
$0 
$0 

$2,238 
$0 
$0 

$2,294 
$0 
$0 

$2,469 
$0 
$0 

$2,410 
$0 
$0 

$2,470 
$0 
$0 

15 $47,272 $34,763 $37,018 $37,057 $32,328 $25,322 $18,697 $39,688 

0 $47,272 $34,763 $37,018 $37,057 $32,328 $25,322 $18,697 $39,688 

$12,896 $12,789 $12,163 $12,061 $10,689 $6,214 56,211 $7,796 
$25,185 $26,283 $27,122 $28,052 $28,953 $29,596 $30,619 $31,134 
$6,654 $7,316 $7,679 $8,094 $8,319 $8,319 $8,319 $8,319 

$44,735 $46,387 $46,964 $48,208 $47,960 $44,129 $45,149 $47,249 

$92,007 $81,151 $83,982 $85,265 $80,288 $69,451 $63,846 $86,937 

$206,073 $212,710 $219,563 $226,637 $233,938 $241,475 $249,255 $257,285 
$21,911 $22,624 $23,358 $24,119 $24,902 $25,712 $26,546 $27,409 

$227,984 $235,334 $242,922 $250,756 $258,841 $267,186 $275,801 $284,695 

	

$0 	$41,647 

	

$0 	$16,865 

	

$0 	$33,481 

	

$0 	$5,833 

	

$0 	$97,826 

$$00 $1$31:207246 

	

$0 	$372,310 

	

$0 	$31,744 

	

$0 	$142,410 

	

$0 	$70,225 
$0 $244,379 

	

$0 	$487,618 

	

$0 	$616,689 • 

	

$22,672 	$632,863 

	

$2,532 	$43,817 

	

$0 	$35,668 

	

$0 	$10,982 

	

$25,205 	$723,331 

$25,205 $1,340,020 

	

$4,622 	$365,265 

	

$32,055 	$473,533 

	

$8,374 	$104,159 

	

$45,052 	$942,956 

$70,256 $2,282,976 

$265,574 $4,356,880 

	

$28,299 	$468,249 

$293,873 $4,825,129 
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PRIMARY CORRIDOR TRANSPORTATION PROJECT 
REFINED LOCALLY PREFERRED ALTERNATIVE 2013 

REFINED LOCALLY PREFERRED ALTERNATIVE 
CASH FLOW ANALYSIS FY 2003- 2025 (S YOE, 000) 

2014 	2015 	2016 	2017 	2018 21 

CAPITAL REVENUES 
FEDERAL TRANSIT ADMINISTRATION 

Section 5307 Urbanized Area Formula Funds $7,419 $22,983 $23,300 $22,274 $22,579 $23,894 
Section 5309 Fixed Guideway Modernization $1,590 $1,622 $1,654 $1,688 $1,721 $1,756 
Section 5309 Bus Discretionary $12,753 $13,072 
Section 5309 New Start - In-Town BAT $19,604 $12,830 $5,331 $7,803 $0 ' $0 
Section 5309 New Start - Regional BAT $0 $0 $0 $0 $0 
Subtotal Federal Transit Administration $41,367 $50,508 $30,285 $31,764 $24,301 $25,650 

PIIWNOTHER FEDERAL HIGHWAY REVENUE $20,000 $6,864 $0 $0 $0 $0 

CITY GENERAL OBLIGATION BOND PROCEEDS FOR MASS TRANSIT PROGRAM 
CIP Bond Schedule (Within levels of 2003-2008 CIP) $12,003 $13,805 $13,805 $13,805 $13,805 $9,113 
Additional Mass Transit Program Bonds $6,453 $14,868 $16,951 $9,167 
Subtotal City General Obligation Bond Proceeds $12,003 $20,258 $28,673 $30,756 $22,972 $9,113 4 

Total Capital Revenues $73,370 $77,629 $58,958 $62,520 $47,272 $34,763 4 

REVENUES REQUIRED FOR DEBT SERVICE PAYMENTS 
Highway Fund $34,699 $34,873 $35,047 $35,222 $35,398 $35,575 
Additional Revenue Required for Mass Transit Bond Debt Service $10,299 $8,120 $6,272 $8,891 $9,336 $10,812 

Total Revenues Required for Debt Service Payments $44,993 $42,993 $41,319 $44,114 $44,735 $46,387 4 

TOTAL REVENUES FOR CAPITAL AND DEBT SERVICE PAYMENTS $118,368 $120,622 $100,277 $106,634 $92,007 $81,150 

OPERATING REVENUES 
Bus Passenger Fares $50,252 $52,001 $53,810 $55,682 $57,621 $59,627' 
TheHancli-Van Fares $2,065 $2,132 $2,201 $2,273 $2,346 $2,423 
PTA Section 5307 Urbanized Area Formula (Preventive Maintenance) $23,275 $8,440 $8,869 $10,657 $11,133 $10,616 1 
City Operating Support for Transit O&M $125,214 $144,708 $149,084 $152,251 $156,885 $162,669 $1 

Total O&M Revenues $200,806 $207,281 $213,964 $220,863 $227,984 $235,334 g 

Changes to Cash $0 $0 $0 $0 $0 $o 

BEGINNING CASH BALANCE 
CHANGES TO CASH BALANCE 

$0 
$0 

$0 
$0 

$0 
$0 

$0 
$0 

$0 
$0 

$o 
$o 

"-i 
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LEFERRED ALTERNATIVE 
r:Y 2003 - 2025 ($ YOE, 000) 

2017 	2018 1 pi 	$22,579 	$23,894 
T88 	$1,721 	$1,756 

; 
$0 
$0 $0 

s4 	$24,301 	$25,650 

$0 	$0 	 $0 

05 	$13,805 
	

$9,113 
1 	$9,167 

	

$22,672 	$9,113 

	

$47,272 	$34,763 

	

$35,398 	$35,575 
91 	$9,336 	$10,812 
14 	$44,735 	$46,387 

	

$92,007 	$81,150 

	

$57,621 	$59,627 
73 	$2,346 	$2,423 

	

$11,133 	$10,616 
1 	$156,885 	$162,669 

	

$227,984 	$235,334 

$0 	$0 	 $0 

$0 	$0 	 $0 
$0 

2019 2020 2021 2022 2023 2024 2025 TOTAL 

$24,444 $25,006 $22,817 $17,229 $11,946 $22,892 $17,196 $410,518 
$1,791 $1,827 $1,863 $1,900 $1,938 $1,977 $2,017 $37,629 

$47,744 
$0 $0 $0 so so SO So $186,155 

$55,845 
$26,235 $26,832 $24,681 $19,130 $13,585 $24,869 $19,212 $737,891 

$0 $0 $0 $0 $0 $0 $0 $139,659 

$10,783 $10,225 $7,647 $13,805 $4,812 $13,805 $5,992 $364,395 
$1,014 $105,688 

$10,783 $10,225 $7,647 $6,193 $4,812 $14,819 $5,992 $470,083 
$37,018 $37,057 $32,328 $25,323 $18,697 $39,687 $25,204 $1,347,632 

$35,753 $35,932 $26,112 $36,292 $36,474 $36,656 $45,052 $785,135 
$11,211 $12,276 $11,848 $7,837 $8,675 $10,593 $0 $157,821 
$46,964 $48,208 $47,960 $44,129 $45,149 $47,249 $45,052 $942,956 
$83,982 $85,266 $80,288 $69,452 $63,846 $86,936 $70,256 $2,290,589 

$61,702 $63,848 $66,071 $68,370 $70,749 $73,210 $75,758 $1,214,158 
$2,502 $2,583 $2,667 $2,755 $2,844 $2,935 $3,032 $50,152 

$10,883 $11,157 $14,200 $20,662 $26,840 $16,809 $23,442 $320,017 
$167,836 $173,168 $175,904 $175,400 $175,368 $191,740 $191,641 $3,240,801 
$242,922 $250,756 $258,841 $267,186 $275,801 $284,695 $293,873 $4,825,129 

$0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 $0 
$0 $0 $0 $0 $0 $0 
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GI OSSARY 

Arterial Roadway: A roadway with partial control of access, with some intersections at-grade and intended to 
move high volumes of traffic over long distances at high speed. 

Articulated Vehicle: A vehicle, which is jointed in a fashion, which allows passenger access through the joint. 
Allows longer vehicles to turn at a shorter radius. 

At-Grade: On the ground surface or that surface at which highest pedestrian and vehicular traffic occurs. 

Below-Grade: Placed below the ground surface as with a subway. 

Best Management Practices: Schedules of activities, prohibitions of practices, maintenance procedures, 
and other management practices to prevent or reduce pollution. BMPs can also include treatment 
requirements, operating procedures, and practices to control facility site runoff, spillage or leaks, sludge or 
waste disposal, or drainage from raw material storage. 

Bus Lane: A lane of a road or street specifically designated for buses (may or may not be exclusive). 

Bus Rapid Transit (BRT): BRT involves major investments in infrastructure, equipment, operational 
Improvements, and technology that substantially upgrade bus system performance by providing faster 
operating speeds, greater reliability of service, and increased convenience and passenger amenities. 

Capital Costs: Nonrecurring costs required to construct transit systems, including costs of right-of-way, 
facilities, rolling stock, power distribution, and the associated administrative and design costs, and financing 
charges during construction. 

Carpool: A group of passengers and drivers organized to utilize one automobile on a regular basis, riding 
together, for the same trip purpose (generally the work trip). 

Central Business District: The single business and commercial region, which dominates the financial life of 
an urban region and may also contain a very substantial portion of the specialty commercial activity. 

Central Oahu: The DPA, which contains the wide plateau between the Walanae and Koolau Mountain 
ranges. It includes the more recently developed Mililani, Waipio, Waikele and Kunia. Portions within the 
primary transportation corridor include Waipahu, Kunia, Waikele and Waipahu. 

Circulator: Circulator routes provide service within a neighborhood or activity center. These routes are 
designed to accommodate shorter passenger trips that either could not be served by line haul transit or would 
cause localized overcrowding on line haul routes. These routes typically connect to line haul routes at a 
commercial or activity center, and route alignment may be circuitous in order to provide more convenient 
passenger access and neighborhood coverage. 

Collector: Collector routes provide service between residential areas and line haul routes. Some routes also 
operate through downtown Honolulu. Collector service often may be coordinated with a line haul route to 
reduce transfer wait time. 

Consist: A make up of transit vehicles forming a train (e.g. 2, 4, 6, etc.) 

Curb Lane: A road or street lane adjacent to the curb at its side. 

DBA: Abbreviation for decibels of sound pressure as read on the "A" scale. 

Development Plan Area (DPA): The City and County of Honolulu prepares a Development Plan (DP) for 
each of the eight DPAs on the island of Oahu, as defined by the General Plan  Each DPA has its own detailed 
land use and public facilities maps, as well as policies and conceptual schemes in line with the development 
objectives and policies in the General Plan. 

Distribution: The process of letting passengers off at a number of different locations. 
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Elevated Guideway: A guideway, which is positioned above the normal activity level (e.g. elevated over a 
street). 

Emissions: Particulate, gaseous, noise or electro-magnetic by-products of the transit system or vehicle. 

Envelope: Definition of the vertical and horizontal space required for both the transit vehicle and/or the 
guideway. 

Ewa: The DPA containing the second city of Kapolei, Barbers Point Naval Air Station, Campbell Industrial 
Park, and the Ewa villages. It is also used to indicate direction. 

Express Service: Transit service where a very limited number of stops are made en route. 

Fixed Guideway Modernization Program (FGM): Federal Transit Authority (FTA) 5309 Capital Investment 
Grants and Loans program used to help fund major transit capital improvement projects. 

General Plan: The General Plan (revised 1992) of the City and County of Honolulu includes broad 
statements on the objectives and policies of the City and County with regard to overall physical and economic 
development of the island, as well as the health and safety of the island's residents. 

General Obligation Bonds (G.O. Bonds or GO Bonds): Bonds the City and County of Honolulu issues to 
assist in paying for capital projects. 

Grade-Separated: Crossing lines of traffic vertically separated from each other and do not share a common 
intersection. 

Headway: The time interval between identical points on successive vehicles passing the same point along 
the way. 

Heavy Rail Transit: Rail transit mode characterized by exclusive grade-separated operation (aerial or 
subway in many cases) and higher average operating speeds and passenger capacities. Usually heavy rail 
Involves a higher degree of automation and central control than does light rail. 

High -Occupancy Vehicle (HOV): Typically includes carpools with two or more people, vanpools, and buses. 

Hub-and-Spoke Network: A transit structure, which is characterized by primary, or trunk, routes and 
collector routes that converge at transit centers throughout a service area. Collector, or feeder, routes serve 
residential areas or special generators and connect to trunk routes at transit centers. Hub-and-spoke 
represents an effective system design to minimize duplicative line haul service or connect relatively 
Independent communities within a single metropolitan area. 

Intelligent Transportation Systems (iTS): ITS are technologies that provide incident management, transit 
priority, and traveler information along major streets and highways. 

Interchange: The system of interconnecting ramps between two or more intersecting roadways or 
guideways, which are grade-separated. 

Koko Head: Geographical area in the southeast corner of Oahu. Used to indicate direction pointing to this 
area. 

Kupuna WI: Ancestral native-Hawaiian burial site. 

Level-of-Service (LOS): The LOS is an industry-accepted standard for measuring the efficiency of traffic 
conditions, with a LOS of A indicating the best traffic conditions and F indicating the worst 

Light Rail Transit (LRT): Transit mode characterized by its ability to operate in both at-grade and/or 
grade-separated environment, and usually operating in smaller trains consisting of 2, 4, or 6 vehicles. 

Line Haul: A transit system, which offers service along a line or corridor. 
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Link: A representative portion of a transportation network, which joins two modes. 

Linked Trip: Total passenger (fare-paying) trips. Linked trips exclude transfers; consequently, the number of 
linked trips must always be less than (or equal to) the number of unlinked (boarding) trips. 

Local Service: A type of operation involving frequent stops and consequent low speeds, the purpose of 
which is to deliver and pick up transit passengers as close to their destinations or origins as possible. 

Make!: Hawaiian terminology meaning direction pointing to the ocean. 

Mauka: Hawaiian terminology meaning direction pointing to the mountains. 

Mode: A particular form or method of travel. 

Monorail: A guideway where vertical vehicle support and lateral guidance is provided by a single track or rail. 

Network: A system of real or hypothetical interconnecting links that form the configuration of transit routes 
and stops, which constitute the total system. 

No-Build Condition (No -Build): A project alternative, which includes the existing transportation system and 
conversion of the present predominately radial route structure to a hub-and-spoke configuration. Also 
included are highway improvement projects, which have been identified by OMPO I the TOP 2025. All 
elements of the No-Build Alternative also are part of each of the other alternatives. The No-Build Alternative 
also serves as the baseline for establishing environmental impacts of the other alternatives. 

Off-Peak: Those periods of the day where demand for transit service is not at a maximum. 

On-Demand: Transit service rendered upon the specific demand of a passenger 

Operating Costs: Recurring costs incurred in operating transit systems, including wages and salaries, 
maintenance of facilities and equipment, fuel, supplies, employee benefits, insurance, taxes, and other 
administrative costs. Amortization of facilities and equipment is not included. 

Park-and-Ride Facility: The transfer point of an intermodal hip where the driver of an automobile parks her 
or his automobile and changes to the transit mode. 

Patronage: The number of person-trips carried by a transit system over a specified time period. 

Peak Hour: The hour of the day in which the maximum demand for service is experienced. 

Peak Period: A specified time period for which the volume of traffic is greater than that during other similar 
periods (i.e., peak hour, peak 5 minutes, etc.). 

Person -trip: A trip made by a person by any travel mode. 

Primary Transportation Corridor: The corridor extending from Kapolei to University of Hawaii at Manoa and 
Waikiki. The corridor is by far the most urban region on Oahu and in the State, encompassing more than 56 
percent of the island's population and more than 80 percent of its employment. 

Primary Urban Center (PUC): The DPA, which extends from Waialae-Kahala to Pearl City, and is bounded 
on the north (mauka) by the Koolau mountain range and on the south (makai) by the coastline. The PUC 
consists of 3 sub-regions: the Heart of Honolulu, the Salt Lake/Airport area, and the Heart of Pearl Harbor. 

Queue Jump lane: A queue jump lane is a short exclusive lane that allows buses to move to the head of a 
line of traffic. 

Revenue Service: The time during which a transit vehicle is in service and available to passengers for 
transportation. This term also applies to revenue car-miles and to revenue car-hours. The time during which 
a vehicle is not available is deadheading time. 

Right-of-Way (ROW): The corridor (horizontal and vertical space) occupied by the transportation way. 
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Route: The course followed by a transit vehicle as a part of the transit system. 	 — 

Screenlines: Screenlines are imaginary lines or a distinct geographic features, such as a river, which cross 
transportation facilities being analyzed. 

Section 4(f): Section 4(f) is from the U.S. Department of Transportation Act It permits the use of land for a 
transportation project from a significant publicly-owned public park, recreation area, wildlife and waterfowl 
refuge, or a historic site, only when it has been determined that there is no feasible and prudent alternative to 
such use and the project includes all possible planning to minimize harm to the property resulting from such 
use. 

Transfer: The portion of a trip between two connecting transit routes, both of which are used for completion 
of the trip. 

Transit: A transportation system principally for moving people in an urban area and made available to the 
public usually through paying a fare. 

Transitway: Specifically designed way traversed by transit vehicles constrained to the way. 

Transit Center: Transit centers are transportation facilities also referred to as intermodal transfer facilities, 
transportation centers, stations, and terminals. They provide passengers access to the transportation system 
and are points of transfer between routes and/or modal interchange. 

Transit Stop: The optional stop for a particular trip to leave the transit system. 

Transportation Demand Measures (TDM): TOM elements include a variety of measures to reduce vehicle 
demands, including an integrated high-occupancy vehicle (HOV) lane system, park-and-ride lots, bicycle 
facilities, Transportation Management Associations (TMAs), and measures to encourage reductions in work 
trips. 

Transportation System Management (TSM): TSM consists of transportation improvements designed to 
improve public transit service without major capital investments. TSM techniques Include re-structuring of the 
bus route system, creation of transit centers and park-and-ride facilities, priority treatment for transit vehicles 
by signal control measures, and added service and/or frequency to major activity centers. 

Travel Time: The time required to travel between two points, not including terminal or waiting time. 

Trip: The one-way movement of one person between origin and destination, including the walk to and from 
the means of transportation. 

Trips, Home-Based: Trips having either origin or destination at the home. 

Trips, Non-Home Based: Trips having neither origin nor destination at the home. 

Urban Core: The portion of the primary transportation corridor between Middle Street on the west and 
Waikiki/U.H. Manoa on the east. 

Urbanized Area (UZA) Formula Grant Program: FTA Section 5307 grant program, which is a special 
program to fund capital improvement projects. 

Zipper Lane: The zipper lane is a peak-period contraflow lane created by a movable barrier adjacent to the 
highway median. There is currently a zipper lane on a portion of H-I to serve the Koko Head-bound peak 
morning traffic. Access is restricted to high-occuriancy vehicles with either two or three or more occupants, 
depending on the time of operation, and motorcycles. 
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ACRONYMS 

AAQS 	 Ambient Air Quality Standards 
AASHTO 	 American Association of State Highway and Transportation Officials 
ACHP 	 , Advisory Council on Historic Preservation 
ACOE 	 Army Corps of Engineers 
ADA 	 Americans with Disabilities Act 
AGT 	 Automated Guideway Transit 
AMR 	 Aliamanu Military Reservation 
APE 	 area of potential effect 
ATDC 	 Aloha Tower Development Corporation 
BMP 	 Best Management Practice 
BRT 	 Bus Rapid Transit 
BTU 	 British Thermal Units 
COD 	 Central Business District 
CE 	 considered eligible 
CERCLA 	 Comprehensive Environmental Response, Compensation, and Liability Act 
CERCLIS 	 Comprehensive Environmental Response, Compensation, and Liability 

Information Systems 
CFR 	 Code of Federal Regulations 
CIP 	 Capital Improvement Program 
CMP 	 Containment Management Plan 
CO 	 carbon monoxide 
CORRACTS - 	 Corrective Action Reports 
CZM 	 Coastal Zone Management 
dB 	 decibels 
dBA 	 decibels on A-weighted scale 
DBEDT 	 State Department of Business, Economic Development, and Tourism 
DE 	 determined eligible 
DEIS 	 Draft Environmental Impact Statement 
DHHL 	 Department of Hawaiian Home Lands 
DLNR 	 Department of Land and Natural Resources 
DOH 	 Department of Health 
DOT 	 Department of Transportation 
DP 	 Development Plan 
DPA 	 Development Plan Area 
DPP 	 Department of Planning and Permitting 
DTS 	 Department of Transportation Services 
EIS 	 Environmental Impact Statement 
EISPN 	 Environmental Impact Statement Preparation Notice 
EJC 	 Estate of James Campbell 
EO 	 Executive Order 
EPA 	 Environmental Protection Agency 
ERNS 	 Emergency Response Notification System 
FEIS 	 Final Environmental Impact Statement 
FEMA 	 Federal Emergency Management Agency 
FFPA 	 Federal Farmland Protection Act 
FGM 	 Fixed Guideway Modernization 
FHWA 	 Federal Highway Administration 
FINDS 	 Facility Index System 
FIRM 	 Flood Insurance Rate Maps 
FTA 	 Federal Transit Administration 
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FWS 	 U.S. Fish & Wildlife Service 
FY 	 Fiscal Year 
GLA 	 Gross Leasable Area 
GO 	 General Obligation 
HAR 	 Hawaii Administrative Rules 
HCC 	 Honolulu Community College 

HCDA 	 Hawaii Community Development Authority 

HCDCH 	 Housing and Community Development Corporation of Hawaii 

HCHD 	 Hawaii Capitol Historic District 
HDOH 	 Hawaii Department of Health 
HOOT 	 Hawaii Department of Transportation 

HECO 	 Hawaiian Electric Company 
HIA 	 Honolulu International Airport 
HOV 	 High Occupancy Vehicle 
HR 	 Hawaii Register 
HRS 	 Hawaii Revised Statutes 
HM1RS 	 Hazardous Materials Incident Report System 

HT 	 Heavy Trucks 
HWMP 	 Honolulu Waterfront Master Plan 
IMCP 	 Islandwide Mobility Concept Plan 
IPT 	 Inductive Power Transfer 
ITS 	 Intelligent Transportation Systems 
KSBE 	 Kamehameha Schools / Bernice Pauahi Bishop Estate 

Ldn 	 Day-Night equivalent sound level measured in dBA 
Light-duty Vehicles 

Leq 	 equivalent sound level measured in dBA 

Lmax 	 maximum noise level measured In dBA 
LOS 	 Level-at-Service 
LOTMA 	 Leeward Oahu Transportation Management Association 

LPA 	 Locally Preferred Alternative 
LQG 	 large quantity generators 
LRT 	 Light Rail Transit 
LU 	 Landscape Units 
LUO 	 Land Use Ordinance 
LUST 	 Leaking Underground Storage Tank 
MAGLEV 	 Magnetically Levitated Vehicles 
MIS 	 Major Investment Study .  

MLTS 	 Material Licensing Tracking System 
MOA 	 Memorandum of Agreement 
MOU 	 Memorandum of Understanding 
MT 	 Medium Trucks 
NAAQS 	 National Ambient Air Quality Standards 
NAC 	 Noise Abatement Criteria 
NASBP 	 Naval Air Station Barbers Point 
NAS 	 Naval Air Station 
NBC 	 Neal Blaisdell Center 
NCHRP 	 National Cooperative Highway Research Program 

NCP 	 National Oil and Hazardous Substances Pollution Contingency Plan 

NEPA 	 National Environmental Policy Act 
NFRAP 	 no further remedial action planned 
NHL 	 National Historic Landmark 
NHPA 	 National Historic Preservation Act 
NMFS 	 National Marine Fisheries Service 
NOA 	 Notice of Availability 
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NO! 	 Notice of Intent 
NPL 	 National Priority List 
NRC 	 Nuclear Regulatory Commission 
NRCS 	 Natural Resources Conservation Service 
NRHP 	 National Register of Historic Places 
OCHMP 	 Oahu Commercial Harbors Master Plan 
OHA 	 Office of Hawaiian Affairs 
OMPO 	 Oahu Metropolitan Planning Organization 
OR&L 	 Oahu Railway and Land Co. 
ORTP 	 Oahu Regional Transportation Plan 
OP 	 Office of Planning (formerly Office of State Planning) 
PADS 	 PCB Activity Database System 
PCB 	 polychlorinated biphenyls 
PCTP 	 Primary Corridor Transportation Project 
PE/FEIS 	 Preliminary Engineering/Final Environmental Impact Statement 
PM 	 Particulate Matter 
PPE 	 Personal Protective Equipment 
PUC 	 Primary Urban Center 
RAATS 	 RCRA Administration Action Tracking System 
RCRA 	 Resource Conservation and Recovery Act 
RCRIS 	 Resource Conservation and Recovery Information Systems 
RCRIS-TSD - 	 Resource Conservation and Recovery Information System (transport, store 

dispose) 
ROD 	 Record of Decision 
RORO 	 roll-on, roll-off 
ROW 	 right-of-way 
SCE 	 Southern California Edison 
SCORP 	 State Comprehensive Outdoor Recreation Plan 
SDEIS 	 Supplemental Draft Environmental Impact Statement 
SDG&E 	 San Diego Gas and Electric 
SDOH 	 See HDOH (Hawaii Department of Health) 
SDOT 	 See HDOT (Hawaii Department of Transportation) 
SHPD 	 State Historic Preservation Division 
SHP° 	 State Historic Preservation Officer 
SIAR 	 Sand Island Access Road 
SIP 	 Statewide Implementation Plan 
SLUG 	 State Land Use Commission 
SMA 	 Special Management Area 
SMF 	 Soil Management Facility 
SOBA 	 Southern Oahu Basal Aquifer 
SOODS 	 Southern Oahu Ocean Disposal Site 
STIP 	 Statewide Transportation Improvement Plan 
TAMC 	 Tripler Army Medical Center 
TAZ 	 Transportation Analysis Zone 
TBD 	 to be determined at a later date 
TCP 	 traditional cultural properties 
TDM 	 Transportation Demand Management 
TIP 	 Transportation Improvement Program 
TMA 	 Transportation Management Association 
TMK 	 tax map key 
TOD 	 transit oriented development 
TOP 	 Transportation for Oahu Plan 
TPSS 	 Traction Power Supply Station 
TRI 	 Travel Rate Index 
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TRIS 	 Toxic Release Inventory System 
TSCA 	 Toxic Substances Control Act 
TSD 	 transport, store, dispose 
TSM 	 Transportation System Management 
UC 	 under construction 
UH 	 University of Hawaii 
UHHD 	 University of Hawaii Historic District 
U.S.C. 	 United States Code 
UST 	 underground storage tank 
UZA 	 Urbanized Area 
V/C 	 (traffic) Volume/Capacity Ratio 
VHD 	 vehicle hours of delay 
VHT 	 vehicle hours of travel 
VMT 	 vehicle miles traveled 
VPH 	 vehicles per hour 
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PUBLIC AGENCIES 

City and Cnnnty nf Hnnolidit  Honolulu, Hawaii. Local agency proposing project. Key personnel include: 

Department of Transportation Services 

Cheryl D. Soon, AICP, Director 
-Masters in City Planning, Harvard University 
-B.A., Colby College 
-American Institute of Certified Planners 

Keoki Miyamoto, Deputy Director 

Kenneth Hamayasu, Chief, Transportation Planning Division (TPD) 
- B.S.C.E., University of Hawaii 
- Professional Engineer in Hawaii 

Norman Kawachika, Engineer 
- Engineer, Electrical Engineering - Stanford University 
- MS, Electrical Engineering - Rensselaer Polytechnic Institute 
- BS, Electrical Engineering - University of Hawaii 

Kenneth Banao, Planner, TPD 
- B.B.A., University of Hawaii 

Phyllis Kuria, Transportation Planner, TPD 
- BA, University of Hawaii 

r- 	Faith Miyamoto, Environmental Planner, TPD 
- M.S., University of Hawaii 
- BA., University of California, Berkeley 

Bruce Nagao, Environmental Planner, TPD 
- B.F.A., University of Hawaii 

Isidro M. Beguiler, Chief Project Engineer 
- M.E., Mapua Institute of Technology, Manila 

B.S.C.E., Mapua Institute of Technology, Manila 
- Professional Engineer in Hawaii 

Paul Steffens, Chief, Public Transit Division 
- M.A., Naval War College, Newport, Rhode Island 
- B.S.B.A., University of Nevada 

13! 
Primary Corridor Transportation Project 
November 2002 

Final EIS 

,M■ 

AR00048712 



PRIME CONSULTANTS 

PR Conquit,  General engineering, planning and environmental consultant. Key personnel include: 

Robert Bremen, Senior Vice President, Certified Senior Project Manager/Senior Professional Associate 
- Project Manager 
- Education 

M. Architecture, University of Pennsylvania 	
In M. City Planning, University of Pennsylvania 

B. Architecture, University of California, Berkeley 
- Registered Architect in California and Massachusetts 
- Certified Planner 	 0E! 

Ann L. Koby, Assistant Vice President, Certified Senior Project Manager, Senior Professional Associate 
- Principal Consultant 
- Deputy Project Manager 
- Education 	 v 

B.B.A., General Business, Lamar University 
- Certified Planner 

Susan Killen, Senior Supervising Environmental Planner, Senior Professional Associate, Certified Senior 
Project Manager 

- SDE1S Task Manager 
- Education 

Graduate Studies, Urban Planning, Antioch University 
M.Ed., Education, Central Washington State University 
B.A., Art/Education, Seattle University 

- Certified Planner 

■•■•■ 

David Atkin, Senior Supervising Environmental Planner, Certified Senior Project Manager, Senior Professional 
Associate 

- Planning 
- Education 

Ph.D., Biology (Ecology), Princeton University 
B.S., Biology (Marine), Stanford University 

Mark Scheibe, Assistant Vice President, Professional Associate 
- Planning and Engineering 
- Education 

M.S., Transportation Engineering, Northwestern University 
B.S., Civil Engineering, University of Santa Clara 

- Professional Engineer in Oklahoma, California, Washington, New Mexico, Arizona, Alaska, Oregon 
and Texas 

Joe Savage, Principal Consultant 
- Engineering 
- Education 

B.S., Engineering Science, Florida State University 
- Professional Engineer in Washington State 
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Dexter Eji, Supervising Engineer 
- Civil "MM.. 	

- Education 
B.S., Civil Engineering, Walla Walla College 
Post graduate work in Structural Engineering at University of Hawaii - Professional Engineer in Hawaii 

Clyde Shimizu, Senior Supervising Civil Engineer 
- Civil 
- Education 

B.S., Civil Engineering, University of Hawaii 
- Professional Engineer in Hawaii, California 

Wayne Yoshioka, Senior Supervising Transportation Engineer 
- Transportation 
- Education 

B.S., Civil Engineering, University of Hawaii 
Graduate Courses, University of Hawaii 
Graduate Courses, University of Colorado, Denver - Professional Engineer in Colorado 

Steven Wolf, Senior Project Manager/Senior Professional Associate, Lead Noise and Vibration Specialist - Noise Analyst 
- Education . 

B.S. Mathematics, Long Island University 
Graduate Studies, Applied Mechanics, Polytechnic Institute of Brooklyn 

Jason Yazawa, Senior Planner 
- Planning 
- Education 

M.U.R.P., Urban and Regional Planning, University of Hawaii B.A., Economics, University of Hawaii 
- Certified Planner 

Nami Ohtomo, Environmental Planner 
- Planning 
- Education 

M.P.P., Public Policy, University of Michigan 
M.S., Natural Resources and Environment, University of Michigan A.B., East Asian Languages and Civilizations, Harvard-Radcliffe Colleges 

Jan Reichelderfer, Geologist/Environmental Planner 
- Planning 
- Education 

Professional Certificate, Environmental Planning, University of Hawaii M.S., Geology, University of Illinois, Urbana, Illinois 
B.S., Geology, University of Delaware, Newark, Delaware - Certified Professional Geologist 

Dave Miller, Principal Professional Associate, Senior Planning Manager, Certified Senior Project Manager iii 	 - Planning 
- Education 

M. A. and Ph. D., Economics, Northwestern University B. S., Business Administration, Temple University 

111 Primary Corridor Transportation Project 
November 2002 

Ill 
Final EIS 

AR00048714 



Edward Tadross, Environmental Planner, Noise Specialist - Noise Analyst 
- Education 

B. A., Environmental Studies, Tulane University 
B. A., Earth Sciences, Tulane University 

Rachel Adams, Assistant Planner 
- Planning 
- Education 

BA, International Development, Clark University 

Brad Lee, Assistant Engineer 
- Traffic Analysis 
- Education 

B. Civil Engineering, University of Hawaii-Manoa 

Robert Malone, Environmental Planner/GIS Specialist 
- Environmental Planning 
- Education 

M.R.P., Regional Planning, University of Massachusetts, Amherst B.S., Management, Clemson University - Certified Planner 

Shadde Rosenblum, Transportation Planner 
- Transportation Planning 
- Education 

M.U.R.P, Urban Regional Planning, University of California at Irvine BA., International and Regional Studies, University of the Pacific 
Doris Chan, Environmental Planner 

- Environmental Planning 
- Education 

BA, Environmental Analysis and Design. University of California at Irvine 
Larissa Sato, Senior Planner 

- Planning 
- Education 

B.S., Civil Engineering, University of Hawaii at Manoa 

Jovalene Yoshioka, Document Production 
Zam Criste, Graphics 
Edie Sagarang, Graphics 
Colin Maruoka, Traffic Analysis 
Michael Cashman, Word Processing 
Jodi Javonillo, Word Processing 
Corinne Tam, Word Processing 
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SSFIVI intarnatfonal  In-Town BRT Engineering. Key personnel include: 

Warren Sato, Project Manager 
- Engineering 
- Education 

B.S., Civil Engineering, University of Hawaii 

Wendy Humphries, Project Engineer 
- Engineering 
- Education 

B.S., Environmental Resources Engineering, Humboldt State University (Arcata, California) - Professional Engineer 

Jesse Q. Tano, Senior Project Engineer 
- Engineering 
- Education 

B.S., Civil Engineering, University of Hawaii 

Julie Ann C. Hashimoto, Civil Engineer 
- Engineering 
- Education 

B.S., Civil Engineering, University of Hawaii 

Cory Bersch, Project Engineer 
- Engineering 
- Education 

B.S,. Civil Engineering, California State University, Long Beach 

IP 	
James Cramsie, Project Engineer 

- Engineering 
- Education 

B.S., Civil Engineering, California State University, Long Beach 

6..! 

1-.1 
t- i 	 PM_ Town! Corporation Regional BRT Engineering. Key personnel include: 
l' 

, n 	
Greg Hiyakumoto, Senior Project Manager 

- Engineering 
- Education 

B.S., Civil Engineering, University of Hawaii 
fl 	 B.S., Structural Engineering, University of Hawaii 
t-r Eli 
4 	 Lydia Yee, Senior Design Engineer i. 	

- Engineering ,; 01 	
- Education U B.S., Civil Engineering, University of Hawaii - Manoa 

r 
i' 	 Bert Toba, Senior Vice President 
I'L itia,jo - Engineering and Surveying Departments c 	 - Education ..:; 	 B.S., Engineering, University of Hawaii 

LI  
r 
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Roy Tsutsui, Vice President 
- Engineering 
- Education 

M.S., Civil Engineering, University of Hawaii 
B.S., Civil Engineering, University of Hawaii 

Kenneth Sakai, Chief Engineer 
- Engineering 
- Education 

M.S., Hydraulics and Ocean Engineering, University of Hawaii 
B.S., Civil Engineering, University of Hawaii 

James Yamamoto, Project Manager 
- Engineering 
- Education 

M.S., Civil Engineering, University of Hawaii 
BA, Math-Physics, University of Hawaii 
B.S., Engineering & Applied Science, University of Hawaii 

SUBCONSULTANTS 

aDaaLALAssadates,Airaliali4cAnaIitsIa 
Barry D. Neal 

Juilan-1114-111m•-trainc-Enginaaring 
Julian Ng 

Lea_t_Ellintaxansitacchnialstay_Cansuitants 
Steven Perliss, P.E. 

Allannn Architects, Wstnric Architectural Cnnanitantst 
Glenn Mason 
Ann Yoklavich 
Barbara Shideler 
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Norma Wong 

Eatlen.SLAssacialminG. 
Pat Lee 

Bedell D. Davis 
Michael F. Dega 
Leann McGerty 
Robert L. Spear 

Sharon Greene arid AssoclateR, Financial Analris tInnctultanft 
Ben Darche 
Sharon Greene 
Rakhi Basu 
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lAr&PLAN.IransitElannIng_Crinsuitant 
Ryan Tam 

jraEnterpriqpct 

Thomas G. N. Enomoto 

The Tree 
Steve Nimz 

LIthanworks, Arrhitent‘ 

Lord!) Matsunaga 
Kyle Hamada 
Mike Toma 

Nicola Mani Lnwt 

Nicole Nani Love 
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LIST OF FEIS RECIPIENTS 

Federal Agencies  

• Department of Agriculture, Natural Resources Conservation Service 

• Department of Defense 

- Army Corps of Engineers 

- U.S. Department of the Navy 

- U.S. Naval Base Pearl Harbor 

- U.S. Army Garrison-Hawaii 

- 15th CES - Hickam AFB 

• Department of the Interior 

- Fish & Wildlife Service 

- Geological Survey 

- National Park Service 

• Department of Transportation 

- Federal Highway Administration (3) 

- Federal Transit Administration (3) 

- Federal Aviation Administration 

- Coast Guard 

• Environmental Protection Agency (2) 

• Federal Emergency Management Agency 

State of Hawaii Agencies  

• Aloha Tower Development Corporation 

• Department of Agriculture 

• Department of Accounting and General Services 

• Department of Business, Economic Development & Tourism 

- Office of Planning 

- Housing and Community Development Corporation of Hawaii 

- Land Use Commission 

- Energy, Resources & Technology Division 

- Research and Economic Analysis Division 

• Department of Defense 

• Department of Education 

• Department of Hawaiian Home Lands 

• Department of Health, Environmental Planning Office (4) 

• Department of Land and Natural Resources (5) 

• Department of Transportation (10) 

• Hawaii Community Development Authority 

• Office of Environmental Quality Control (5) 

• Office of Hawaiian Affairs 

• University of Hawaii 

- Environmental Center (4) 

- Water Resources Research Center 

- Facilities Planning and Management Office 

- Hamilton Library 

City and County of Honolulu Agencies  

• Board of Water Supply 

• Department of Design and Construction (3) 

• Department of Environmental Services 

• Department of Facility Maintenance 

• Department of Parks and Recreation 

• Department of Planning and Permitting (5) 
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• Department of Transportation Services, Committee for Accessible Transportation 

• Fire Department 
• Honolulu Municipal Reference and Records Center (3) 
• Mayor's Advisory Committee on Bicycling 
• Police Department 
• Transportation Commission (7) 

Elected Officials 
• U.S. Congress 

- Honorable Daniel K. Akaka 
- Honorable Daniel K. Inouye 
- Honorable Neil Abercrombie 
- The Office of the late Patsy Mink 

• State of Hawaii Legislature 
- Honorable Jan Buen, State Senator 
- Honorable Robert Bunda, State Senator 
- Honorable Suzanne Chun Oakland, State Senator 
- Honorable Carol Fukunaga, State Senator 
- Honorable Colleen Hanabusa, State Senator 
- Honorable Fred Hemmings, State Senator 
- Honorable Bob Hogue, State Senator 
- Honorable David Y. Ige, State Senator 
- Honorable Les ;hare, Jr., State Senator 
- Honorable Lorraine Inouye, State Senator 
- Honorable Brian Kanno, State Senator 
- Honorable Calvin K. Kawamoto, State Senator 
- Honorable Donna Mercado Kim, State Senator 
- Honorable Matt Matsunaga, State Senator 
- Honorable Ron Menor, State Senator 
- Honorable Bob Nakata, State Senator 
- Honorable Norman Sakamoto, State Senator 
- Honorable Sam Slom, State Senator 
- Honorable Rod Tam, State Senator 
- Honorable Brian Taniguchi, State Senator 
- Honorable Felipe Abinsay Jr., State Representative 
- Honorable Lei Ahu Isla, State Representative 
- Honorable Dennis Arakaki, State Representative 	 so 

- Honorable Emily Auwae, State Representative 	 or; 
- Honorable Ben Cabreros, State Representative 
- Honorable Ed Case, State Representative  
- Honorable Charles Diou, State Representative 
- Honorable Willie C. Espero, State Representative 	 t o 

- Honorable Galen Fox, State Representative 
- Honorable Nestor Garcia, State Representative  

- Honorable Joe Gomes, State Representative 	 Li 
- Honorable Ken Hiraki, State Representative 
- Honorable Ken Ito, State Representative 	 co 
- Honorable Mindy Jaffe, State Representative 
- Honorable Michael P. Kahikina, State Representative 

 

- Honorable Marilyn Lee, State Representative 
- Honorable Bertha F.K. Leong, State Representative 	 i o 

- Honorable Sylvia Luke, State Representative 	 pi 

- Honorable Michael Magaoay, State Representative 
- Honorable Barbara Marumoto, State Representative 	 8 1 
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- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 

• City Council 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 
- Honorable 

Bob McDermott, State Representative 
Colleen Meyer, State Representative 
Mark Moses, State Representative 
Bob Nakasone, State Representative 
Guy Ontai, State Representative 
Blake Oshiro, State Representative 
Marcus R. Oshiro, State Representative 
David Pendleton, State Representative 
Jim Rath, State Representative 
Scott Saiki, State Representative 
Calvin Say, State Representative 
Brian Schatz, State Representative 
Joseph Souki, Slate Representative 
William Stonebraker, State Representative 
Nathan Suzuki, State Representative 
Mark Takai, State Representative 
Roy Takumi, State Representative 
Cynthia Thielen, State Representative 
Noboru Yonamine, State Representative 
Terry Nui Yoshinaga, State Representative 

Duke Bainum 
Darrlyn Bunda 
Romy Cachola 
John DeSoto 
Steve Holmes 
John Henry Felix 
Ann Kobayashi 
Gary Okino 
Jon Yoshimura 

r•". 

1:1 

Libraries  
• Legislative Reference Bureau 
• DBEDT Library 
• State Main Library 
• Kaimuki Regional Library 
• Hilo Regional Library 
• Kahului Public Library (Maui Regional Library) 
• Lihue Regional Library 
• Kaneohe Regional Library 
• Pearl City Regional Library 
• Hawaii Kai Regional Library 
• /Mee Library 
• Aina Haina Library 
• Ewa Beach Community School Library 
• Kahuku Community - School Library 
• Kailua Library 
• Kaiihi-Palama Library 
• Library for the Blind and Physically Handicapped 
• Liliha Library 
• Manoa Library 
• McCully-Moiliill Library 
• Mililani Library 
• Salt Lake-Moanalua Public Library 
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• Wahiawa Library 
• Waialua Library 
• Waianae Library 
• Waikiki-Kapahulu Library 
• Waimanalo Community— School Library 
• Waipahu Library 

Neighhnrhrmst Bstarcli_anct_Cornmunity Groups 
• Neighborhood Boards 

- Kaimuki Neighborhood Board No. 4 
Diamond Head/Kapahulu/St. Louis Heights Neighborhood Board No. 5 
Pablo Neighborhood Board No. 6 
Manoa Neighborhood Board No. 7 
McCully/Moiliiii Neighborhood Board No. 8 
Waikiki Neighborhood Board No. 9 
MakikVLower Punchbowl/Tantalus Neighborhood Board No. 10 
Ala Moana/Kakaako Neighborhood Board No. 11 
Nuuanu/Punchbowl Neighborhood Board No. 12 
Downtown Neighborhood Board No. 13 
Liliha/Kapalama Neighborhood No. 14 
Kahl Palama Neighborhood Board No. 15 
Kalihi Valley Neighborhood Board No. 16 
Aliamanu/Salt Lake/Foster Village Neighborhood Board No. 18 
/Ilea Neighborhood Board No. 20 
Pearl City Neighborhood Board No. 21 
Waipahu Neighborhood Board No. 22 
Ewa Neighborhood Board No. 23 
Waianae Coast Neighborhood Board No. 24 
Mililani/Waiplo/Melemanu Neighborhood Board No. 25 

- Makakilo/KapoleiMonokai Hale Noighborhood Board No. 34 
• Harbor Square Condominium Association 
• Kakaako Improvement Association 
• Kaliht-Palama Community Council 
• Waipahu Community Association 

News MACila 
• Honolulu Advertiser 
• Honolulu Star-Bulletin 

Organi7atinm  
• American Public Works Association, Hawaii Chapter 
• Building Industry Association of Hawaii 
• C.A.R.E. (Citizens Advocating Responsible Education) 
• Consulting Engineers Council of Hawaii (now American Council of Engineering Companies of Hawaii) 
• General Contractors Association of Hawaii 
• Hawaii Activities and Tours Association 
• Hawaii Attractions Association 
• Hawaii Bicycling League 
• Hawaii Construction Industry Association 
• Hawaii Hotel Association 
• Hawaii Teamsters and Allied Workers, Local 996 

— 	Robert Costa, Sr.  
— 	T.K. Hanneman 
— 	Mel Kabala 

i I 
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- Pat Kahele 
• Hawaii's Thousand Friends 
• Hawaii Transportation Association • lolani Palace 
• Kapiolani Park Preservation Society • Land Use Research Foundation of Hawaii • The League of Women Voters of Honolulu • Leeward Oahu Transportation Management Association (LOTMA) • The Libertarian Party of Hawaii • Life of the Land 

• Na Leo Pohai, The Public Policy Affiliate of The Outdoor Circle • Oahu Metropolitan Planning Organization • The Outdoor Circle 
• Sierra Club, Hawaii Chapter 
• Waikiki Improvement Association •■•-■ 

Businesses  
• Ala Moana Center 
• Architects Hawaii Limited 
• Charley's Taxi 
• E Noa Corporation 
• Estate of James Campbell 
• Hawaiian Electric Company 

- Ken T. Morikami 
- Scott W.H. Seu 
- William A. Bonnet 

• Hawaii State Federal Credit Union • IND-COMM Management 
• Bobby Jennings' Sports Network  

• Oahu Transit Services, Inc. 
• Paradise Cruise, Ltd. 
• Passport Railroad 
• Pauahi Management Corp. 
• Polynesian Adventure Tours 
• SuperStar 
• T. Eki, Inc./Eki Cyclery 
• Trans Hawaiian Services 
• Verizon Hawaii 
• Victoria Ward, Limited 
• York & Co., Inc. 

Private Citizens 
• Adams, Karl & Mary Lou • Ciesla, John • Kimura, Amy 

r"1 Zingalie • Cole, Victor & Marie • Kimura, Seiichi • Ahuna, Naomi • Cordaro, Joseph • Lane, Bill • Aki, David Costa, Robert, Sr. • Leong, Randolph F. 
• Armenhoff, Ronald D. I Cowing, Mary • Leveau, Bill Taylor, Tonja / Ho, Patricia • Craddick, Bill • Los Banos, Allan 
• Atkin, David Curry, C. C. • Lum, Wendell • Autry, Ella • Dinsmore, Jeffrey C. • Mack, Randall W. 
• Baker, P. Pasha Ferrell, Charles • Manfredi, Lee 
• Bautista, Gary • Fukushima, Albert • Matson, Michelle 
• Bennett, Kent • Galima, Ciprie • Maxwell, David 
• Black, Martha • Gilbertson, Matt • Mcinerny, Ed 11; • The Family of Sam Bran • Goldenberg, Burt • McWaters, V. 
• Brown, Jab • Gross, Frederick C. • Mailer, D. • Burke, Martin J. • Gruntz, Raymond A. • Miller, J. T. 

:! ■ • Caldwell, Sam • Hall, Jim • Monoscalco, Mark A. 
• Callan, Dennis • Heinrich, Tom • Mural, Daisy M. 
• Carole, Charles H. • Honzik, Paul • Namihira, Stacey 
• Carroll, Helen T. • Hudman, Barbara L. • Nichols, Kim • Chun, Dave Ige, Ed 

• Pelzer, Bill • Chun, Dave Kaulike, Ron • lnamine, Janet S. • Port, Richard Lockwood, & Alfred Akana • Jacobs, Carl • Robinson, Glen • Chung, Barbara J. • Kihara, Molly • Sakakida, Gareth 
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• Rue, Harrison 
• Samaritano, William 
• Samuel, Donald 
• Sauter, Janis 
• Savara, Arun 
• Schnell, Thomas 
• Schultz, Cindy 
• Schultz, Rod 
• Slater, Cliff 
• Stancliff, Richard C. 
• Starr, Linda 
• Stauring, Joel 

• Stephenson, Cheryl 
• Stephenson, Dick 
• Sugimura, Jane 
• Takahashi, Henry 
• Takaki, Donn M. 
• Takamura, Clifton 
• Tamamoto, Claire 
• Tam aye, Calvin 
• Tanaka, Katsumi 
• Tarsey, Lila 

• Thomas, Baki 
• Tiemey, Steve 
• Tocman, Howard 
• Uchida, Dean 
• von Kassel, Jon 
• Watts, Lea Sasak 
• West, LaVonne 
• Wonghan, Greg 
• Xigogianis, Louis 
• York, Ron 
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CHAPTER 7 COMMENTS AND RESPONSES 

1 

7.0 OVERVIEW 

This Chapter presents a record of the comments received on the Primary Corridor Transportation Project 
Major Investment Study/Draft Environmental Impact Statement (MIS/DEIS) [August 2000] and the 
Supplemental Draft Environmental Impact Statement (SDEIS) [March 2002] during the public comment period 
and responses to those comments. Written and oral comments provided at the respective public hearings 
have been included. Revisions have been made to the Final Environmental Impact Statement (FEIS) text and 
graphics as a result of these comments. A vertical black line in the right margin throughout the FEIS indicates 
these changes and other technical changes 

7.1 PUBLIC REVIEW PROCESS 

7.1.1 M1S/DEIS Public Review Process 

The formal public hearing for the M1S/DEIS was held on Thursday, October 12, 2000 at the Hawaii Suites, 
Neal Blaisdell Center, 777 Ward Avenue, Honolulu, Hawaii. The Federal Transit Administration (FTA) 
approved the project's M1S/DEIS for public circulation on August 15, 2000. The Hawaii Office of 
Environmental Quality Control (OEQC) also approved the document for public distribution. Printed copies of 
the document were distributed to the public, libraries, community groups, and local, Slate and federal 
agencies for review. A separate volume of technical drawings was available for public examination at libraries 
and the Department of Transportation Services (DTS) and was also available upon request The document, 
including the technical drawings, was also available on CD-ROM upon request. Those who submitted 
comments on the Environmental Impact Statement Preparation Notice (EISPN), published in accordance with 
Chapter 343, Hawaii Revised Statutes, were also sent printed copies. 

Notices of the availability of the MIS/DEIS and information on the public hearing were provided through direct 
mailings (about 10,000 addresses); a legal notice in Midweek:  and display advertisements in Midweek,  the 
Honolulu Advertiser,  and the Honolulu Star-Bulletin.  The availability of the document was also given 
substantial media coverage including coverage by local television stations. 

7.1.2 SDEIS Public Review Process 

The FTA approved the SDE1S for public circulation on March 5, 2002. The State of Hawaii, Office of 
Environmental Quality Control (0EQC) approved the SDEIS for distribution on March 12, 2002. SDEIS 
printed copies were distributed to the public, libraries, community groups, and local, State, and federal 
agencies for review and comment by March15, 2002. The SDE1S was also available on CD-ROM upon 
request and placed on the project website (www.oahutrans2k.com ). People and agencies who submitted 
comments on the MIS/DEIS and the Environmental Impact Statement Preparation Notice (EISPN), published 
in accordance with Chapter 343, Hawaii Revised Statutes, were also sent printed copies. 

The SDE1S Notice of Availability (NOA) was published in the March 23, 2002 The Environmental Notice.  The 
SDEIS NOA and public hearing information were advertised in the Honolulu Star-Bulletin,  and the project 
newsletter (Project Report No. 7), which was mailed to approximately 10,000 addresses. Also, between April 
12, 2002 and April 19, 2002 several advertisements were published in The Honolulu Advertiser,  and Honolulu 
Star-Bulletin.  The SDEIS availability was given substantial media coverage particularly in local newspapers. 

The SDE1S public hearing was held on Saturday, April 20, 2002 at the Hawaii Convention Center, from 9 a.m. 
until approximately 3 p.m. 
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7.2 COMMENTS RECEIVED 

For the MIS/DEIS, 152 comment letters were received from federal, state, and local agencies; elected 

officials; neighborhood boards; businesses; civic organizations; and citizens. Twenty-three people presented 

oral testimony at the MIS/DEIS public hearing. At the special City Council Transportation Committee public 

hearings, 86 people presented oral and/or written testimony regarding the project. 

For the SDEIS, 95 comment letters were received and 63 people gave oral testimony at the public hearing. 

Many comments received expressed support or opposition to a particular alternative. Numerous substantive 

comments were also received during the MIS/DEIS and SDE1S public comment periods. The most frequently 

expressed concerns related to the following issues: 
1. Costs and methods of financing a BRT alternative; 
2. Traffic and transportation issues; 
3. Community and social concerns; and 
4. Anticipated ridership. 

Table 7.2-1 lists the agencies, organizations, etc. that commented on either the MIS/DEIS and/or SDEIS. The 

comment letters received and response letters prepared for both written and oral comments received on the 

M1S/DEIS and SDEIS follow the order shown in Table 7.2-1. 

TABLE 7.2-1 
MISIDEIS AND SDEIS COMMENTERS 

Commenter 	 MIS/DEIS I SDEIS 

Federal Agencies 
U.S. Department of Agriculture, Natural Resources Conservation Service 
U.S. Department of the Army, Army Engineer District, Honolulu 
U.S. Department of the Navy, Commander, Navy Region Hawaii 
U.S. Department of the Air Force, Pacific Air Forces X 

U.S. Department of the Interior, National Park Service X 

U.S. Environmental Protection Agency X X 

State Agencies 
Department of Accounting and General Services X 

Department of Business, Economic Development & Tourism (DBEDT), Housing and 
Community Development Corporation of Hawaii 

X 

DBEDT Land Use Commission X 

DBEDT Research and Economic Analysis Division X 

Department of Education X X 

Department of Health X X 

Department of Land and Natural Resources (DLNR), Historic Preservation Division X 

DLNR Land Division X X 

Department of Transportation X X 

Hawaii Community Development Authority X 

Office of Environmental Quality Control X X 

Office of Hawaiian Affairs X X 

University of Hawaii, Senior Vice President for Administration X 

University of Hawaii, Environmental Center X X 

1 
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TABLE 7.2-1 
MIS/DEIS AND SDEIS COMMENTERS (CONT.) 

Commenter 	 I M1S/DEIS 1 SDEIS 

City and County Departments 

Board of Water Supply X X 

Department of Design and Construction X 

Department of Environmental Services X 

Department of Facility Maintenance X 

Department of Parks and Recreation X X 

Department of Planning and Permitting X 

Department of Transportation Services, Committee for Accessible Transportation X 

Fire Department X X 

Mayor's Advisory Committee on Bicycling X 

Police Department X 

Transportation Commission X 

Elected Officials 
Honorable Daniel K. Akaka, U.S. Senator X 

Honorable Carol Fukunaga, State Senator, 12th District X 

Honorable Les lhara, State Senator, 10th District X 

Honorable Norman Sakamoto, 15th District X 

Honorable Charles K. Djou, State Representative, 47th District X 

Honorable Galen Fox, State Representative, 21st District X 

Honorable Darrlyn Bunda, City Councilmember, District 1 X 

Honorable Rom 	M. Cachola, City Councilmember, District 7 X X 

Honorable Gary H. Okino, City Councilmembei, District 8 X 

Neighborhood Boards and Community Groups 
X 

Diamond Head/Kapahulu/St. Louis Heights Neighborhood Board No. 5 

McCully/Moiliili Neighborhood Board No. 8 X 

Makiki/Lower Punchbowl/Tantalus Neighborhood Board No. 10 X X 

Ala Moana/Kakaako Neighborhood Board No. 11 X 

Downtown Neighborhood Board No. 13 X X 

Waianae Coast Neighborhood Board No. 24 X 

Mililani/Waipio/Melemanu Neighborhood Board No. 25 X 

Kalihi-Palama Community Council X 

Waipahu Community Association X 

Organizations 
American Public Works Association, Hawaii Chapter X 

Building Industry Association of Hawaii X 

Citizens Advocating Responsible Education (C.A.R.E.) X X 

Consulting Engineers Council of Hawaii X 

General Contractors Association of Hawaii X 

Hawaii Activities and Tours Association X 

Hawaii Attractions Association X 

Hawaii Construction Industry Association X 

Hawaii Hotel Association X 

Hawaii Teamsters and Allied Workers, Local 996 (4 commenters) X X 

Hawaii's Thousand Friends X 

Hawaii Transportation Association X 

Kapiolani Park Preservation Society X 

Laborers' International Union of North America, Local 368, AFL-CIO X 

Land Use Research Foundation of Hawaii X X 

The League of Women Voters of Honolulu X X 

Leeward Oahu Transportation Management Association X 

Primary Corridor Transportation Project 
	 7-3 	 Final OS 

November 2002 

AR00048732 



ali 

TABLE 7.2-1 
MIS/DEIS AND SDEIS COMMENTERS (CONT.) 

Commenter M1S/DEIS SDEIS 
The Libertarian Party of Hawaii X 
Life of the Land X 
Masons Union, Local #1 Hawaii, IUBAC, Local #630, OP & CMIA, AFL-CIO X _ 
Na Leo Pohai, The Public Policy Affiliate of The Outdoor Circle X 
The Outdoor Circle X X 
Pacific Action Alliance X 
Pacific Resource Partnership X 
Sierra Club, Hawaii Chapter X 
Waikiki Improvement Association X X 
Businesses 
Ala Moana Center X 
Architects Hawaii Limited X 
Charley's Taxi X X 
E Noa Corporation X X 
The Estate of James Campbell X 
Hawaiian Electric Company, Inc. (3 commenters) X X 
Hilton Hawaiian Village (2 commenters) X 
IND-COM Management X 
Bobbie Jennings' Sports Network X 
Oahu Transit Services, Inc. X 
Outrigger Enterprises, Inc. X 
Paradise Cruise, Ltd. X 
Passport Railroad X 
Pauahi Management Corporation X 
Polynesian Adventure Tours X 
SuperStar X 
T. Eki, Inc.,/Eki Cyclery X 
Trans Hawaiian Services X 
Verizon X 
Victoria Ward, Limited X 
York & Company, Inc. X 
Citizens 
Karl Adams & Mary Lou Zingalie-Adams X 
Naomi Ahuna X 
David Aki X 
Ronald D. Armen off, Ionia Taylor, & Patricia J. Ho X 
David Atkin X 
Ella Autry X 
Gary Bautista X 
Kent Bennett X 
Martha Black X 
Sam Bren X X 
Jeb P. Brown X 
Martin J. Burke X 
Sam Caldwell X 
Dennis Callan X 
Charles H. Carole ' X X 
Helen T. Carroll X X 
Keith Chan X 
Jimmy Chong X 
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Commenter MIS/DEIS SDEIS Dave Chun X 
X 

Dave Kaulike Chun, Ron Lockwood, & Alfred Akana 

X 
Barbara J. Chung 
John Ciesla 

X 
X 

Victor & Marie Cole 

X 
Betty Downing 

X 
Justin Enomoto 

X 
Yolanda Coloma 

X 
X 

Bruce Coppa 
Joseph Cordero 

X 
Roger Couture 
Mary Cowing 

X Bill Craddick 
X C.C. Curry 
X Mike Dahiliq 

X 
X 

Beadle Kanahele Dawson 

X 
Eve DeCoursey 
John W. Dell 

X X 7 
1 

X 
Wes Frysztacki 
Alan Fujimori 

X 
X 

Albert Fukushima 

X 
X 

Bennett Funq 	 
Ciprie Galima 

X 
Larry Geller 

X 
Matt Gilbertson 

X 
X 

X 
X 

Burt Goldenberg 	 
Frederick C. Gross 

X 
Raymond A. Gruntz 

X X 
Jim Hall 

X 
Keith Hamada 

X X 
Tom Heinrich 

X 
Kathleen Higa 

X 
X 

X 
Paul Honzik 
Barbara L. Hudman 
Larry Hurst 
Ed Ige 

X 
X X 

Janet S. Inamine 

X 
Carl Jacobs 
Ambrose Keohu 

X 
X 

Molly M. Kihara 
Erin Kilpatrick 

X Amy Kimura 
X Seiichi Kimura 

X Eric Koike 
X 
X 

X 

Melody M. Kubo 
Bill Lane 

TABLE 7.2-1 
MIS/DEIS AND SDEIS COMMENTERS (CONT.) 
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David Laughlin* 
	

X Kathy Leong 
	

X Paul T. Leong 
	

X Randolph F. Leong 
	

X 
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TABLE 7.2-1 
MIS/DEIS AND SDEIS COMMENTERS (CONT.) 

Commenter 
MIS/DEIS SDEIS Bill Leveau 

X WandaII Lum 
X X Donald Mack 
X Elizabeth Mack* 
X Randall W. Mack 
X Lee Manfredi 
X _ Michelle Spalding Matson 
X X David Maxwell 

X _ Laurie McCollum* 
X Helen McCune 
X Ed Mclnerny 

X Kii McMannen 
X V. McWa tars 

X D. Mailer 
X Joe Miller 
X J.T. Miller 
X Mark A. Monoscalco 

X Jack Morse 
X Daisy M. Murai 

X X Kevin Nakamoto 
X Stacey Namihira 
X Kim Nichols 

X Bill Pelzer 
X Richard J. Port 

X Glen Robinson 
X Patrick Rorie 
X Ann Ruby 

X Harrison Rue 
X William Samaritano 

X Donald Samuel 
X Noel Sado 

X Warren Sato 
X Janis Sauter 

X Arun Savara 
X Thomas Schnell 

X Cindy Schultz 
X Rod Schultz 
X Cliff Slater 
X Tom Smyth 
X Richard C. Stancliff 

X David Stanton 
X Linda Starr 

X Joel Stauring 
X Cheryl A. Stephenson 
X Dick Stephenson 
X Georgette Stevens-Begley 

X Jane Sugimura 
' X Charles 0. Swanson 

X Allan Tagayuna 
X Henry Takahashi 

X 

MN, 

'9 

9 

ci 

tr; 
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TABLE 7.2-1 
M1S/DEIS AND SDEIS COMMENTERS (CONT.) 

Commenter MIS/DEIS SDEIS Clifton Takamura 
X X Tashi Takata 

X Lee Takushi* 
X Claire Tamamoto 

X X Calvin Tamaye 
X Katsumi Tanaka 

X Lila Tarsey 
X Patty Teruya 

X Baki Thomas 
X Robert Thomas 
X Steve Tierney 

X Maeda Timson 
X Howard 'roman 
X Dean Uchida 

X Jon von Kassel 
X Lea Sasak Watts 

X LaVonne West 
X Dan Withrow 
X Greg Wonghan 	• 
X Louis Xigogian is 
X Ron York 
X Joseph W.C. Young 

X Pam Young 
X Source: Parsons Brinckerhoff, September 2002. 

Note:*Commenter's address was not provided and could not be obtained. Therefore, DTS was not able to mall the responses provided in this FEIS to the commenter. 
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01" "4  
00 	V .44 0 •ri 41 • .. 411.1 	144 ...-1 	0 >, 03 a a. 	o .4 T1 0 0.4 0 .0 1.111 C 0 	

C 
-41 
334 0 RI 0' 	10 	 41 1.1 	0 c 	-s-s 	.•4 	C .•-• 0 0 	 FR O 0 94 	'4141 	041 	E .0 94 0 U 1..1  0 	A •••4 	0 TS 90 11 JJ ..-1 0 	k s.  10 	 04-0 .41 HI 	 0 •- 

	

0 1 .49 
1. 0 • 	11. • 0 	•401 4. 	

I a Ps 
>.o  10 /0 .0 	••4 0 	0 s-I .0 0 	4.5 -.4 ■-4 	412 41 so .0 	:1.4 	.0 Ps 0 U 0 s-/ a.) 0 	ro 41 41 	 44 	.4..4 a. 	.--4 a a "11 O 0 4-1 0 0 r-/ 0 0 1.1 0 .000  	a a) 	0 to 0 as V a) 4.1 4 0 

  
	

1 N 	0 
	

r  11 0 a, 0 0 0041 	 0h0  

	

,I0 	0 O .0 	
)4 41) •.-I 	1 t 	ig -,1 3 	ii 	i iii, 	, 0.• XI 94 	

4-1 e.1 	0 	0 44 	1:1-.-1 	It 	4 p X '0 41  
4 	 Cl) 03 	> 41 .41 41 .0 	4 = 0 ri 41 	- CD 	0 19 RI } .01 W 	11 	3 -.4.0 	M 0 	14 	0 	41 V 11 	0 C X  00 	10. • 	 0 2 O TI 	..-1 41 	0 2 E' 2 8 TII  a. ..x >. a -1714 	CU .0 3-4  4I 	-A 0 	•••I ✓ "14 0 	 .Q 	41 0 91 r0 93 	19 O Os 	 0 11/ 	

13 • .5 S 4 g .3 	i., 0. 0. 	ci e. li C 	 0 0 0 •••1 	 m4 R3 al 	a$ 	 '0 4 co .q 	V i3 	o 	a 14 14 V .-t 0 	at to  
 

g 	o 
 a 

 -..s  o 
 a 

 .4  a a 
 

1.. 440 14 	d ., 	.0.4 1.1 
 

11 	 10 	t   4-4  41.4 	
101) 0 •H 4  f. 1 1 	' x 	... 	0 C.) 	0 	 0 4)14 	to 	0 4 a) .0 41 	114.4 	0 41.0 	 11 44 	.4.1 LI 0 CO 4.1 0 	3 	••-r 0. 41 "CI  .0.0 	133 0 s-i s-1 LI 0 0 	0 ...4 	0.) 	Cl 4a 	co 	 ...1 41 0 0 • 	y 44 	a 0 4 1-4 0 . 1-0I -2 8 	,0 TIS 1.3 CO V 

g 04 } 	0,-.4 coU iP rst 0 Ng .° 4 14 0 0.3 .14   0 0 1 1 	4141 	Po 0 	
O .0.  .CI ;41 

k 1.1. 0 14 44 	0 .IC 	 0 ..-1000 	DIU 	.0 	'11C01 04 011113 I 	11. 40 14 9.4 $4 	
" .4 0 " e 18 0 

0 	0 	2 	 . r :1 0 4 0 L.) 	.1-) 
o 	3 I' t r:, 4 2. 3 8 1.3 00 1.J F14 	1.1 	.1:1 CR 0 C 70 -44 C 	Z 

. 1 s s 	•11 	CD 	4-I 1.1 0 	0 	IQ 41 	0 set 	 34 	43 -I 	94 
O M .0 ••4 	LITA 

1-11.4 	Itt 0 	 0 O 41 00 	3C! k 	.c to a a a a 
O i-I Xi 	34 4.) 0 	0 	

O. Ell.) 11.) 4.4 
0 	1.10 ...1 	> U ri ri 1.) ›. 0  I 

	

41 	
• • • . 	2 t  4 I a  • • 40  

1:1 	X 144.0 4-I 0 ••-iLI 01-, 	0  0 1:1 )4 III ••-I W 0 	V 	CO V 5 1-4 

	

co o co .-4 	
VI.  1 ca l o • = 

H V . 143 0 0  1 	 3 	
0 2 0,  0 0 00.4. 	 0 

41 ra 0 in cu us -4 4- al a 	as 	4141 Is-s - m ›. 
44 1 OE "40 WO 0 cu at 0, -..1 A 10 N 	1.1 • 	44 0 Z 0 	CV 0 71 CO 	0 44 ,.0 O 4.O. 0 EV 	0 	CO 5" 10 .0 	 CO 	LI O .0 0 0.1 0 g 	V 'CI 0 •*-1 

	

a rn .1.3 04 	41 0 CO 0 41 14 	1 .-.4 	V 0 .-1 I 0 tn .-1 4 A-1 	-.4 94 rd 0 /0 94 0 • 	14 	0. 	.0 

	

-4 101 EP 11 	0 V 0 J-1 a) g &I 	IX 11 	14 /4 0 tom a coati) 	0.a-4'4-4 m s-• 0 s-I 	 0 CO •••I  
41041 

a  
O naJ)0 	 i  00 	-44 70 

. al 4-4 00 	 0 ID14 HI  HI
0 O ;g g U ID V 0 .44 

17,  0 0 	00 /4 k 	0 0-1 	07 

	

0 10 0 V 	.10 41 W ..4 94 111 /4 	TS 	00 /1 	01 O IV 0 	41 g Q W. 4-14.1Q.C 14.1 	Cli 	+I 

	

FO i4 0 JJ 	043 	'0 as 4.4 a 0 	a ..si ..-4 .4 u 	1.• ...I 	
9.4 • C 

93 	0 0 co 131 0 94 0094/00 44 41 	44 0 0 	a 0 ..-4 
U .14 11 >4 ....14 Ue,  :0 . : 00. 	...00 141 -4 1  g 

co .a, 	*a a a 	,13 ed 0 111 PI 0.. 4.41 43 0 0 	.1.1 CO al • `-• 	fakes,' 	4 A .H 0 .0 

	

$4 14 •••I 0 	 0 0 	0,1 
•1121.  434q; ;Ej CcOtH 	

t34 

 I 0 0 

3 
0  

	R 

	

0 94 k -..4 ter 	94  /M I) RI  

r-t 
0 
O A 0 0 	0 
0  ei -F)i 1 	.-I 	p.4 

s-1 g, !  	t .4 7 	
N 

 
4 

 

	

0
:,B t 	

D  

  >    
0 

00e 1 
	 V 

  
4  

 
I0f-1 	

A 
.iv 	

000 
. 	

ri

a 	
D 

	

 14 	).... 44 .4  
43 

" = > 0 

0*. 44.0-1 .0 140 
	1141 

O 40 0  
-.4 . 

110 	0  cil 	o0 E a) 	k c  
/1 O a) 4».0 	a) cas-ouasa 	A Cro 

	

4-1 	
la 

1 	O• N•.0 4.1

▪ 

 04 to E-• 9/ 1:0 	X m 01  m  
.0 O1 	0 OR W 	ti g v to .ti itt o 0 	0 

• 

0 PI 0 > .01 0 

	

0 1 '0 34 	4 O 014 0 .4-1 .44 TP 0 	V 1.4 0 0 9-1 1:1 0 0 	M 044 g 

	

as a 	as 
✓ V 0 0. 100

• 

0 pia= O 41 4.I 0 01 	0 4J .4.1. 
Y1 ft 4E4  f.) 0 0 	.0 

0• 11  

• 

0 id 	-441 	CO } jj 4  0 V 	> 	..4 

	

a 0 	0 	0 13 to O. A ICI 1:1 )4 	0 	0 1.1 	0 	-.14114 Rik a, 019 111g 00) 	caCO xi aj 
"r1 -.443 .00.4 	2 O0 .041 	94 X 	u .0 k a 0 0 	0 	10 	Ps 

	

s-i 1:1 0 •-I 	.4 4) O 0 •••• ,C) •--I 	.0 >'41 .0 0 3 	0 
4 2 g u ..;,.. 0  0 U a) 

en ...1 0 E 0 
"•-• 0 . >4 41 

....t>fd  100  lt „401:11 

O A 	ta co .i./ 0.1 0 

rf s-i 

	

..4 	u'1 O 41 Oil 	SJ 	0 
0 01 0  

Q in 0 

4•J

▪ 

 04 .01 

	

ki 	

- 	

0 41 1.1 .4 
10 00T1 

 

.{1 •,-I AG 	0 0 ,x1 

> .13  RI 	0 C11 	0 g to 0 0.3.  -.4 .4 CU IL3 fa 4.1 

	

14 1-1 M 0 r-I 	2 	
0 } ...1 14 k E  ix 
rho .c . 0 m 

O 0 0 0 ..-1 	0 	"4 	0 	co V E ›...0 0 gla 	1.3 fl .1.1 	 01 	0 
0 s-1 	471 10 o 4.1 CI• 03 IQ 	

X 0110 0 ..,.4 0 ....1 
00 	o •••14Mco 

g E..1 .8, 	1.10 03M 	 r'l .34 0 94 
40 re 	4.1 9.4 0 /..1 	M .0 

	

0 0 •• 0 LI ri 0 	114 3-1U0 
'0 	O4 

	

1 	 fi  	1440 	07 C 1.I 00 

• 

0 Co 0 vs 0 I.• 0 	1.-I 	140  

.0 .0 ao. A.) 0 GI 	

1-/  V 0 0 C 0 0 11 

	

t 	 0 	a co -- o a .4 a 110 	.44 I 44 .14 0 V0I H ... 

	

11 	
T3 	14 0 	.44 V 00 7  • 	8 ff, 4., 	 . 41 0 4-1 ,1-1 01 IL1 . CO 0 0-  fa 0 U 	0 744 	

•••.. 0 0 

	

V 14 	_93  ?•• 0 

	

7.1 	
...4 

	

;1 	 71  314 V 4 >4 13 	vri = gi 

	

0 0 - 	§, 0 al .0 0 	•-• 4.) 0 4.1 .0 N.1 0 CO 14
0 
fa 01.i 	CI 00 	i  ... E a) 

	

..0 0 al 	-.1 174 	
, U 	0 

	

1 	 R4 1 u In to • 	IL) 	ss.1 43 	Lo H 

	

tj 	
A 01 .44 • 0 4-1 0 1.4 	07 013 	.1-• 001 .44 RI 

O 0 71 04 in 	T1 ..}4 0 cO •••4 	...... /4 0 4-0 

	

L.' 	 4J  0 0 10 1/1 0 0 	tn 	U 	0) 0 0. a.) ▪ 0 .... 14 I 41 1H1 Fa 	1-1 ..4 	"4  0 41.4 4:0 4-40 NH 	eystog 	= 	00. O 0, 	10 CD 0 .0 	 RI 

	

a C./ U 	.1  .3 14 U 

	

h 	
.= 0.1 010 RIC 4-1•3  0 oi C 4-1 U •••4 rg 

O 114 .44 	m 	.4 E-04.1 	=0 aj  19 tu O .14 ei) 0 0 0 V 0 I  U 1:3 0 14 0 	s-4 0 0 0 1/3 	10  .0. -PI 11 O 41 0 0 00 01.4 rot ••4 ill .0 	 • •-• •-1 '4 X 	41X1171 	AM 	111 -00041 
0 • asto 

	

. .0 0 	4 41 01 	 1 0 0 ....1 .>. 

	

FR 03 1) C.1 	.10 	-A 

IVI 0 14 

.•1  44 •Cr to a) >1 . • V O. 	 4-1 to .-e 	
0 V •ci a) a 0 ILI Id aJT3 011g .'14k 011  / CC' 	li Et ? E 0.4  ..14 ›,..4 .4.4 4.1.4 ..T -.41 	ij 0 .11 HI It 431  0 /40 13 1.3 HI 	0 14 4  .0 as ..4 os ta 0 ,4-1 07 a/ RI 	44  41 	0 •-i 
0 r .1.1 

1-• CO Oa 0.1 0 '14 1:1 0 110 00 U 	" 14 	"Pl PS  

C,) 

0 
41 

03 

g 
0 
N 	.1.1 	111 

.41 	N 
01 43 g 	.0 

ea 4.1.4 

:91"E 2: 	m 
0 	. g ch ... ii 

'5 s' 	m 14  
01 13 	 d . 

0,  E-• XI 4 1 A 04 
0.1 01 04 

.c
1.

0

4 
     k 

  0

o 
a14 

P4 

o 0o 	q 0 -4 .2 	h U 0 

D    

g

612  

 • 0. 0 0 0 .0 ..-1 
41 .0 4-1 0 	1 0 
O 41 	'0 	43 M .0 	41 44 

09 ° 93 0 M (.1 
0 94 ..-1 0 
O ins  .4.0 10 0 
1) 11 -.4 .0 
•,-• 14 41 0 
.0 434 111 )4 	

al 
O ..4 41 	W 

01 i 13  ° 
■ M .L1 g 	14  
.... CO 171 13 
I,  41 0 su 
✓n 	-114 
--• V 3t 4) 

O 0.0  
-.4 •••I U 
/4 f-1 /4 
O 0 0 
rkr 44  0, 

 
 

 

 

m's  
" 

 

 
 

 

0 
03 

41 41 
N 

10 

 

 

.1.1■1.1■ 

 

r. 

• 

AR00048868 



0 

0 

• 

C•1 
trl 

14 (I 
 ). 	-0. a 	 ac 0 	41 

C C 	 Vkql 	 5 	92 	r. 	Ts 	.4-1 	a 	 0c ...-• ..... 	• 	1... 	0 	0 	0. 	0 	C 	 ..1 
0 . .0 	1/.. -.. 	4 	4 	 04) •

eullyug 	g 	1.14) 	.1-1 	0) 
• 0 C -.4 in 	

.1-1 	m 	0 	14 m 	43 
U) 	 el ID 	0 

- 14 	4.1 en 	el g 	0 	
013 
✓ g tl'2 44 	BE00040 	.0 	.oc.ca 	>,a 	14 	 a.) gti 
C C -144016    	c 000 	.0.040 

O :1;3711;140V 	

0 	0a0 -,-1 0 	%Mac) 
P..0104 	 11 -1-1W •44700 	 0 '0 ,4 	4).0.-i 	0 
co 	0 	 H04.10/04)0.4 	k 

04 4.)t)Wk 	00430 	"a Pc 41 0 ..-1 0 
you 	

w0m0.400 

	

140)4444164400 	 .4 
O mmelm.-4W>U 	

0041U4104114W444 
k 0.2 ci440.4 

O a 	0 ,.-sE 	0.4) -.4 	
C0  a M 0 0. 0-1  -.1 0 -.4 

	

yo wylp>.. 	0} +I • 0 	 MVCC V 	C.0.77 	.C..4 Aau>a 	 00>Jam 
4-1 ,Jm •11 I. ..I 0 	°C$4.13.115.1.440..4 

....if 0g10 	̀1:1 	
,4,44k4.1411:1440,1 

	

HB .4140 WM 	0 00 
4').81 .44)• 	,o43.10.1 	0 	1444 	..-- aie 1619006) 

.4 	 a, 4›,1 	
.40A X} ou 	yo 	V fa >. 	.„1 yj co w g. 	 1.10  

A j  , 	
u

: ; :. . . . .. . . . .. . ." i  :00c 1, i v.til . 04:1:1  : yi: 4co .:49.  .::: ..:::•1613)::5)  . Agz 	. "lop  . Pigdpa  , . IC:  

Pp; mi•-61 .2-4 	0  14a j ...I  1:n'a 	T1 .I.) Cli 	 -' co 	= gi E 0 4.y 21. 

	

00 (00. g 	_ ,10 - ra 54 0 0 
.0 	0000144 10 	ORil m'elmor3 	'13 0.0.4.4>2 

14.0400 	Q. 0 U 43 	0 44 	03 	00 V al 41  O 1.1 	_ .1: 	 0 115 r/ .0 	Eing 	 TIE O ciuK 	10 0,4141 	4J gg at gin 	a 
keiu 	$.1 	in  04.401.0.-iUrnm 
o)...1 	• 	 0. 	.-10 	rd 

16.1 0. N 0 	TI . cL) 0 V ••4 0 '0 	 Wm 	
.ri wi > 	II 

	

44 0 0 	g 4).0 	...i 	0 ti CO 	re 	e ... 	14 Ca .-4 RI 
430.404 Oupoja 	tuz.,.4 	MOgW:45: 1412t6 	19 41 2  /1 14 ril: 	'44 0 	.0 45  >1 .1., ..4  4 	14 4) owm 	 in 16} 4.).-I C 44 so 	 .4 Xi 0 	..-I 0. CD C 	1616 .46) 	.. 	.-4  C .P.4 	.0 .4 43 i Fria  :?.., ,e, 	2 B  , ....9  .9  64,414 	

• /.1 a ts .4 TS fel tn o3 	V 4-1 3,4 II 0 V C Ca CO RI 	0 	0 Al 

.40100 100M 	k V= 	NoT21"1.)M8Vg0t'S 	
r-i r•I 

C 	 .1.4.44000CC=1.1 	 .-4 44,4 o
uyori g30  ei rid -- 0I 'til p." 4 " I' 	 0.0 .44).y..4 	

0Vg4"1"0"V 	
ITIFIE rl  5 	 xa LS 43 0 	 44 	 E 	34  .-I 0 .. gl• 0 A 14 .4 .. uei 

     '    
 

	

  M= i14i04 

2

a>1I"0t 

	
1 Z;

44 	
18?21- 	

441c 6)1 
	 •o: 	 40. 	 .4 1 	04>. 	C ,"It4 g 	 0 	0 CV 	VV4.4 	440 	0  8.11601611 	4.163 	o g0041 	ousioau44,Lso 	

0 
• 44 	...4.1 

	

0.16 0) 	S  
.
a
40

0
l 
 

.

.
w

4
I
.

4
. 
.

3 
 •
, 
a

1
•

4

0

:4 ) 
r4.1 

N
.

0 

 
 
 

   
47,„    .

0
0
c 

  

0  X  4   0 C  
 0  1 

 
 V  a V 

  C 0     
o g 1 674 0 	 ,4,4 	

dF4q

8
-41t90 

	

.-i..4Mo-14> 	
240,0..i„40 

0 
E

1 
a

00ri44idLC0 O 04a.o-I4 T1 co_eW 0aaai 0.mkL ; 4=  3wwm   

 

                 
0  4 04 4U4V4).4u0, -1 44.40guo C k4 - . 1 00 16 6) 	trAl  

in .0 • -4  w  E-1

11 04 O M g V .
1

0 	 : i g 5 -4 e g g A 0 	C
■  '

7
A  04

a O P 0.4 	
6 o .no 9 .40 "t 	 ch  

	

404 0 M004 	 -1400VNM440 

 

 c 11:1 W 44 II 	1380  

mt:8X me 
- "'t 	 03 	 1 mI>...6..S 	

; 	 3 ' 	 ..... 
4.1e3..4 	0 
LI • 1616 

0 10 K.  
0 0 

 

0.0.1 s II
0 4.1.4 44 ta 

00 
.-I =A 

,.., 0 6  =.0 V 

	

■.4 	0  .4.I 	WV 
O 0 	to > Ts 

o w '0 od  

11 	 0 ,40 
C44 10 	V 	-0.m.4)14 
O 1-1.-1414) 	k 	000, 

	

00,4 	W014= 
M 0.4r4 .F,40. 0 
..90i-16146)  

11401 

 

0 

l.9 .164)'3..4'.164)'3..4'f3
1ila S. U16.-

16 
 

 0 

au'""4.12O 25.1:2 o otto.,4 	watoxto 
.comi 	,duttts1 

.04.3.4 	al 
O 44T1m '0 0rj g 

	

00 ,400 	0 4.0 44,4 
.4.43mU 

 
4.4 44 

...4 
 

160 	VT, 	m 

	

16161600 	.-4 04-1 	0 

	

.1.,c1-114u 	0w-A -.416 	016 	0 -.4 0 4) .44 

	

170.3 -1616 	A 0 C 7. .-I 
O 0.V.4C 	10 W0.44.3 
✓ 0 	0 	144.016 

	

01 34 0 43 	0  14 a.> 36 0 
'0  0 &E 4, .a44 a.L., 

4,VW 4 
g iOCE 	

01104). 
✓ ga.) ,0 447WW 	C -V  044 	>,:s 	wvE.cm 

	

0.40 	.1 160 	,4 03 	34 Fed 
O 0 	 a)  0 44 C4 14 

2gOTIT g-Qtaw g  

	

a 4t CU .4 	0 00V0 O 0V0.1.3 "4 _ 	JJ a) 
O 1014.40 	.0 	WCV 
O C0>k 	00-40 

At11 701  
c.e4P.00 
O ,11 ,4140. 	 4 
u Evmo H.q.amo 

it
a

l 
N

e
e

d
s
  

Ei 	0 	e
• 	

g 
r4 	 0 
03.-I 430 	.4 	 co 

00 ,0. 	̂00 	..4 	 a.) 43 
•00.00  

Ca ac 
H4

1
4
4 	

„

C0).4 
 

m 
0W V 

..40 	0414 
	

. 
   

 

O

L'
. 

44 m.„R. .k 
it  

 

V

1
03

.0. 

 

	

0,1=14• 0 	Orlk 
14444H 	3!.416r41.1• 

*02 °  

	

4041NM 	40.40.0 
O 0090-= (13. 4344n. 	waY 
wo 10,4,4AwY44 	

yyg 
coo 

.0440r1160464) 

	

.-ow4400.14 0V0 	6) 14.4 44 

,4c40 C e g 	
e $04 gilgt- '-' ,0 

44,4 	
=ir4g . .. =, 

	

0 5.5/ 	ro 	0.• 	me 

 4 

4 
a 40004 	0.4 0. 	a 	J., 
0004 	U.-44/0/40 	Li g 
.4a 	44631316 41 4 	 ag 
a m odwodeOV 	=HO 

	

14014,40,443 	4 	 2441.4 
1430440J1.100.00 	0 	 w 
Pin 	P.01410 	V 	 M. 
-44P4o000N14..4yi 	 016 
yE.0.m..4 	.4i61663 

	

0$400 	
vuO 

gOU 	113Vwt.sx 	 -.F.sg O 44.4 -- 4 	 . 	 CW 

	

434.1m>,04,1411616N 	410 ,4 
k 	.-1 	44144>001 ,4 .00 	>44.3ro 
O 044441444,4 	0 

	

. 	

g 

	

g 	4=

I

0 
00 mum40.0c 	-1-0 . 0 14  co ow 	

iS0000004=0 	 t  . 
y rom 	.a> 0›.- 	

Puo...ao .40 	ye  

	

Co 	110.043m63e 	> 	0 
,-400w440,01:4=o ,4• 	0,4•44 
0414 	0 	=4343 	in 	.--g 3.).0 hp 
0 140)W 	k 	14 	634)0 	4 0 43 0 
4) 	014104401•4001 	0411614 ',to e-• 0 044 g 0 as ,i Cm 	w > 0,0, 
16000.4) 	16144444410 	v 
u mm UTIU0Uu16o mg. comcs40mace0c4 

 
630.016 

O 0. 	0000 	1311614 	-4.0,4 
O 063 	m160,4C 630 X 	40 

1404 	 .-4,4444 	01100 

4 00m4N44 	
,p01461 .-1 44 	0 

0 0.-. P.c. 0 o 0 44  t 2 us 
Fou 	 0 	C 0 0 

>130440+44 ,04041,4 tw.040 
2--.116130410164444> 	 4)44 

44 	 o 	.4>, 	OW 	>. 
4.m.-4rdEVEu16c14 ,4 	.40=41 
-Eamo0p0-4063.-4 	641-.4-4 

	

sEe0 -400 	 u 
00044044 	0.-i> 	 16'O0 
4

4u

0

-1,

0

1

4

E

0

4 
 1H

00

EE

40

m  

1 U )1 
 

	

-400-0=4-44 	 gg8 
O 44W 

A 

AR00048869 



.40  

.01  

$
1

6
,

8
7
2
,

79
8 

$
13

,
94

3
,

8
2
9
 

$
1
4
,

94
9
,

00
0 

$3
4
.
7
4
0
.

0
00

 
1'4 

6  as 

14 
• 

hZ  
▪ 4.4 0 
O co 
0 

• 41 
1.1 .0 0  
O 0 14 
1-1.003 
14_I 0 8, > 
• g a, =a= al 	.4 
3441 .0 
O. 

a 6.4 
Si 0 
011 C .1J la 0 
O 01 
0 0 C .a1.1 	-At,  

11-1 0 
al 	U 

11 5 2 

0 
.4)11 a/ 
4.11.) 

O 01 
LICr4 

441M 
41 .0 4)  
01 14 > 
C 0 0 
O 01 g 0.41) 
al 14 	11 
411 	111 

g L4  
4-14 

1.4 	1.1 
.0 

4) 4)4) 
001D 
zw..4 

3 

i i 
;1 

41. 

IA ErPA rl 1 0w4 	m 
...., 	

04)414)4111.0 414)03Q 
°or.. 	.-, wo momo 	0...0.0o EH 

2 -2 	MNN 0 
CII CU 	• 	

...I 
al 0 11.1 14 	1.1 04 > 13 01 
MOtimH.-10 034=344) 	0.-e...4 	mu lu...10V 	0..-ballo. ,.04 -,, >....m g  

4 .411t., CIV.-4 2'4 .49  .14 -2 1171  Ng'  

U >. to 	- Tr 	a/ 4.1 a a al .--. r• 	..c 44 LI 4) a • 	4.1 4.1 g 4)'0..1 4)• 
4ZOMUCOlki .01,-.1N4IPAWO 

CIO 	Wk 
W ONOVPOW 
01 .4 0 A 	nokip CO 	0 	44)41 .4) 111 .0 na "0 0 0 II a O 0. HWUN U 43 03 0 	 . 
mkkOOMMV .kM0X4000 VO0 	-.40N kNVVXU0 0 al 07-1047,1 1-11:17,1 ,1a7-71,4M 4) 1- 0,-, 	03 e ,..„„130. . 4COW 04,4V  

41 1.) 
01 VI 	aama a.-. .0. 
P.. 	4 t.) al  0 tl -rl  a .0 CIJ k 	114 14 O 00MC 04 

00.0 • P.Mk 	0 .0kWOulml. MOZWvomm0 lam 	0 	00 H  4) 0.-s 4) 3.4 0.00..4004)34H 3441) ID L 11 13 0 0 4g 

247444114 1Ax ,.40.0k Hwmo #. m- a 	0 W0Vm• "44)1100. 	4) V000.
.. 

 

.E08s-s ..I " M  -0,0 H1 a ra .0 U '0 	ca 4 	00 00= mN 0A ......, O ..0  
O 100X4-400 440 	 -mV02 E M0044NMPO wEMOAM=ri .-.4050 	4) 114 
10 L 14 vv. .0 4 V. >o 0 MI C 0 4 >v LI "...JUL> 

	

.2 	7,1 ';' 0 4-1 03 113 
0 0 Z.  C.) 	P-I  

0 CU H 0 m 01 0 44.04H0UHk O 11 1.1 E -.141 ,C CD 

v 
P. 	si 
.1.40 
2 .2 440 

-0 M

▪  

WML 
✓ 10.4 3434 0 1.4 

O 	 e  M 51  

✓ O 

11 

14 0 
,•1 

el 47 2 0 
✓IP > 14 7 L 
▪ ..1111 
CT 	510  115151 0  

13  8." 
$.7 	E 
4.. .1 v 	fa, 
II V s-1 

1.1 ri U 

34 • a. LP 
4) 11 
mgv 

g 
01. 	41 
.1.42tw 
o 14 4 gen 

SI 511.134 

1141 LIP, 

1.1 124v 
Ce0 

.gy g 
• Si ll 
V n1 0 
1.1 
34 0 0 

0 

0 	 (LI 0 	>c 	CV 	>11 
111.LI0 	

01 Z 	RI 	 14)34 

✓

41 
	

3 .4)3  
, ,E,  al a 

	

0.0 	535t pmom 	 sg 40 	-.1 u 44 a 4 	En V 4 	H 

	

> 	.-4 .0 	. 01 r0 1-/ 03 a›.. 
OVA...) 	

tormN•N0U 

43,,Z; 	
..a.a....., 

..4,... 
0 ..-.›. 	

lisig7IsF13111 

	

NX.11 	g to A  ..0 	0m110 0 ffia,a.a .0 = u a 	a S e l'iN - V X at -ri 'a 	44-1004.40 
C...ag 	

L 	14 .0 0 ID 133 

V.1.1 

	

ND 	.2.3 ik i>  . le d Ill ut  , io .1 i • • O 	pj ii.i 

m3 -6 .g." g° 	0 ..-1 . ca 13, - E 44 al 	 4.00k 0m0 ›HVO Om 	....1 	X 	>11345'334 
N ,I 	0.4.0• k002U 	4)1-''0 4) MO- sis 

• ..-o V •ni 	'4'803141k 4.) 	.0 	LI 

13 '00 	 11.j.,m -12 	. 2°  4 1 441  
1-1 01 

O 0 = 	
004.1 	04411 o v ., 	8 .2 3 ,94>.0 =4...s 	 ..4.......1 	000 M.g., 

3. 

.0 

0 

0 

0 
14 
0. 

0 

CO 

a) 

A
va

i
la

b
il

it
  

›. 2 	0 	a 	3441.1 u 	4 	m 	0 	..... 

	

m 	01. 	W U m 
	

WO 
N 	i 1) 3.9) 

	

.0M A og 	ma= 

	

.r0.4 	NA 	 ...1..141_I a 	.1403403 V 	Usk ..11.43.1.100100 	.1444 V0000 	ma, 	4)1.10 

	

wria.)›..134a. 	40 a .-1 	V 0 	mON 1000.00M0 	VO 1 30.01140T3s0k 

N  00-Z

14 

0 

3C 
.0W..4 05 

. 

I

V

.

4

..
0

4

1
.
m  

M4H 	 ..M4 
o 

C 010 =m
0  

a ...8t O 13 Ts A 
V 

O 0Y4 0 	0,k0m .14 	0,4.74..4.04 	.., 	cake, 	0 P 0.ucka 

	

 
0 	

ck emV .00 a 	M>04EAi 	l
gk mkHu00M 04)41) 0  m m 	.4)1.14) 	340. 	 411.. 	m m 0,4)0 	.040 Nmo 	ma .. E v 

 

0 	I 11 - 	4-1 0 ., , C 	
..E 	

.. 	-.00 mia=0-cm 410.00.m ma 1  0 	 . k 	12: c 	0'8m741.gm0
E 

 

 "n
c a  V

..   
v >E4 	

Ig 04 40ZMW l 	aa>>

i  

= 

t1"4

a  H 

D 

 

'0140H 

 O 

 H 

W 4 	11J.4) 	,4)04)34 	Oks-s 	0  • sMV EAsm2 
	

4)0.0 . 	1+04MH0 	440 0 k 

	

=Cako a 	1.1 0i0 

l
-.134 M H0 

1A
a) H 	04440Mwma4 
	l

0 	acowk0.0 	V 

	

k40 	m 	034  

 

H0 N O 40 	00..404) 	MOO 	...4 V mV4000 mm› wm0.. s a a 	.0==...a..00  00.0H ti, V140oHMOH 	 atom 	0 a 	.-.......oWN 	WE w wWW0 ..-1 	H 4.000V m 0 O 00 -mVss4 a 11 ri 	q 3 113 	/3 CO 	 .00 	a 0 .4 0 	a .0 >, Jai CO 0 a • il 0 	0 14 a N ti m m -m m .10 s1J 	P 	Ea. a 	0 -.50 	14 34 > C 0 	rIS E 0 ..... ..-1 U 1..■ a 	.14 ...I a 	••••1 o En 	

▪  

a .5 -14 	0 	41.1 	 41 	-.14) 	4) 34 a. Xi ■-■ a 0 . a r0 0 	.0 .-i 41 -14 	41 11 `...• 0 03 E LC • 0 a o 	1-1 a co > 	4)'0 

	

HOw 	alkE..i 	1.10.14 	00 

	

..4,-4o3301J410H 	-mac 	I.. 

	

4)0.0.40m41H 	0.00 	0 > 4)mHmH41..4 	m..40 	vw 

	

4)04)44)0344)4) 	u -a i4 	cc o  

E 0 
V 
.4 

4) 4 
N el 0 824 E A 

a 
O 01 	0 .0 >.; . I4'  t I 

0.0 

-.4 1.1 CD 0 0. 0 C.1 44 
a) 	0 	0 .4 /-1 	3 0 "4 3 aa 	 4./ 4) 

"4.4) 014  •1:1 	4.) /11 0 44 •• 01 	P. 

	

85 	00 0 r4 
I '.1, go 

0 Id 0 	,r1U.0 
4)4.) 	 "40 0044 	Ealk 	49 	.1.., 	• k 	0 	VM 	Ca>, ...0= 	avow v .4p-0 	k=k00,0 	

£1£1.0_I 
 u 	M o 

o00  
    mOH 

	

  H S 
	Oa

d   m
= 11 	 0.1-H 041.10 	 0VV 44 O 0m m 34 

	 .0. .., 	 a 

	

a a 	 0 co U) al 	43 s4)4)34-) 	14 II 0.1 v-1 	OA 	0.1 /3 V 14 	al 	0 C U  al  .. 	D3U00 11 
	

4)54)   01 0 14X OM 	LI W 1.1.5 	
C,..% 2 . t: 	

0,0 .... 
W0000V 

11 0) fav 31 
O 00so 	6.161.:1C 

	

M0 	
mUed 
Cok 

O ME 

k 	0 	 -.1 in rrs 010 	k 	0 	iik ,i.. 	 065.  ill .4 al a 	a .4 13 LI JJ 	 14 14 14 Cr1 	L Ov 
14 0 	0400 031  ra a La 0 	M0431-/ 	 0 

4./ 0 1:1  V R`04 - 	...., g cm 
C 	 f-• JO V 
g .0 0, 4.4 

O 0 •.19 '00

• 

0'0 2e.,.-1 0 13 M  ...4 	0 	Ls 	Pi .0 a a 
-tr°4t . tn 

yam 
0 

,....u0a 	OPmWX O msk Em0 	4 	 340 O m0 
kkalk 0 	00 kcm10›..0 	

akMil 
u0EB 	writ') 	-0= .. 	

..ias. .4.... a 4) fl 	 '0 	 U ri la 0 .1.) 	V .3 ii gt rjea .-4 a) 	.C..  tri .-I 4) C U 4) 
a 43 	rt 

14 0 P 
	 )4 2 

    l

,rm1 	1iili 04) u0 0 	..
01400. .1.04,

g"° 
hi ig0000H00 9 ma w -I 

 

4 	U •-• O ml 	M A 44 E id Cu 14 
..-.. 	1.7 
N Si 14 
--- Ra. 0 0 11 

4.3 0.41) O a (1) 
a C .1-■ 
14 a 0 

•.1 14 14 
ta I. la. 

s  
S

ta
te

m
en

t  
O

n  
U

se
  

sr 
it) 
14 
4.) 
co 

0 

4 

a 

AR00048870 



C 	 E 	 Li 	W 0›. 	 0 	0 	0 	 C 	 1.3.0 	140 .14 e4 	 A 	14 4-1 e3 	re 	-.4 	 14 di 	id I14 	 0 

	

r4.6•40 	 H 1144 	0 	 H V 	V 	■ 	A 

	

6-1 Id 0 	 0 	4)4 	al 	1:1 a 	0  .0 	m 	0 -.00... 	w 	.o v 	 1.1 ..amva 	..a • 01 6-4 	0 	 14 •64 .11 0 	
U.00 	'01-1M 

	

1000416-IC11 111 	00 
-1,1 14 r1 07 VC1 	r-I 1J 01 >I .o. 	0 	0 	0 1.1 .0 1J 

	

its 1d-j3 13 w a A S ' 	' • 0 	13 rl 1,0• 	W 	1500,4 	
H 

O H 	C 	14 01 0 41 >, I1.1 , 	 ••I DIVE 	01 

M ri 01 0 3.0 	
000CMIUMT1,1 	0,4 .-, 	=14,22;4004 	222 a •.o 0m3 

H4.0 	mtuo.004 00u 
E.• 0 sri m 	a 01 4.1 >. E 0 4) 

	

0 i.1 .i./ 	01 ,4 0 0 0 4) 0 	0 0 0 0 i.) >, 	
5 

 
WW700 	 SOLTI>ACO...4W 	

0 
M 

 
Pkwal4=U0M-,40 0 

	

04.....-10 	t014,1-.440 	umt440,4- 
4.-10CM 	

C 0 4.1 	2  141)10,4 	4 0 al ), 

	

C 	
WWE ,4 114 	0 
m0 	H0UXU-.40434.3W 0 	'0 144 

...4•0 	S 	4.1. 0 . a) 43 0 	.64 0 	VV01,4 	r1.14.0V0VOCO 
CO.,444,1.1 
>0 	 lv,ImS211'?1,524 	%72140avw4m0. 

0.. mo.....apta, 
•141 .-4 	01a 

	

u ai 	
UU.00C00WM=001 M. iii 1: jr›, 4j1:18 siiill 
CO 0 0 L) 4) 0 .1.) 14 41) 44 	tu m .11 	a) c tl .0 a 0 Li 

0 01 0 11 111 	S".gt,Mi>.T.'E°714,1  0r4 >° v V' a."1.V° 
4:1S2N 	°OV".O'214:14gg 	..1.4°- "v c" m ..v C0.004.30= 0 	0 	...1 
1-g4 .0 	 VLI&It2 0 04""a0 0  °-""" °  U3cco r4 • ,A. a 	..o g 	. m ...Oa 	S.41&' 'T,Ei7,12 3 4 '5 1  gg 	 mi. 

	

.00 	0 11 
O .0 0 ol 	 -NiCw.uwuo0c...4 0 0 w.0 ›....-1 J.) EP 	0 0 	,-1 = .-1 ,-) ...I 0 u .0 o.) 4.1 .1.3 4.I 03 001-614 	 0Or401.44141M0 	000›.1.0 	1-3 ..40,4 	041UWO..4,40 Uk 	ON 	OFOOAM 	0.4! -0.0.016 

J 
	W 

	

ge,ff1 °  74  T;   .100 	MACV0CW MOW kMV 0 	 . . 0/40  4141 • 04 	0 	0 	0 ,40000>00 H 0.H MI=VH 0.4)00 ViCWIllok 	00,1011 	m 404 	0= 	0- mck. 0001) 	0 

	

00.0 	1.404100m0H4HWok,10 loovo ou-.4Wau m.-'0.40 
TIM>, .r. 	tm411INV'T v ." A 	m.cmC4 	mpAk 

	

4v 	gl 	11 14 0 .1.6 0 0 g2, 	0 0 0 > 	01-4 	..41:1 ,00,404.4m0•0001U 	•ri 	0 	...4 	mom- 104 0.rI16).04 	CC0Ww0/4441110040,-4_, 	____ 	M431414caVa 	4 	4.4 mpw..4 

O 41 ••4 RI 0 
kt k t8:f10 ".041: F "'"U'UW""""  V 	0-.-1 0111 	w 	.on 	. --..4 1" - A.BErg;t7.14.0 o 	My 	40441616 	16V41u4.1.909-111 	10.13 	.,-, 	... 	16160 ..4 .-4 	'443 

U0›.110C 
O kOMV 	

....c.: >.:g ;11 ° i It ›, 2 0 	O16 
	,E1  

4/ 0 1-1 0 0 '0 . 0 14 .0 0 
13 4.1 .i.) 	0 1/ 0 	CO .0 La 0 	1130 	ri X 0 4.1. L) 	0 113 CO 	13 	11 mo 0 a a 	.0.4m0. 	VkZ.14.U..4 	0vgammerq mtl.riy-r4 ..4k 	OP4 

6-4 	0 Li id 	
UMO 	4-0 U.wkg04.0M.rit 44 54 	uwolwv,tcum 

.0 0..4 	Cl• 	 4 1:13• 13 •4 	11 11 181*.., .1:12 	0 	0 R 0.0 	......00Ew0 
$4......0.0 	0...A00 

O 00 

	

li8gltV 	48'""""=4'""OM k g81SAg322  p...k.m.m g v. rlagu 
ta 	...Iola 
14 m V 0) 0 
O 04.444: 	.Ti 	 R 0 0 RI 94 	• 	.... 
my.um3v 
1.7.-410$40 ,0 ou .-Ig 
twO=0,10 
Omoum4 

O .-1 	 43 	 /3 If 	0 	 0 	4.1 	 0 
.0 	 0 	 u-a 	id 	 0 	 01 	 114) 	.0 	 U 	4 	 u 
m 	 0 	 0 	44 	 al 	 C 	0 	•4./.. 144) 	...I 	W 

g 
O 0 	 M 	M 	 WV 	 V up4 •-ig u 	Y.Id' r13 >. 	= ✓ 1-4 -64 	 -64 	 5 	 .64 	.0 	itutf• A 

44 	 .--0 	1.1 	id 	 11 •• 0 0 	 0 .1.) ) al 61 	 41 
O• 	0A0 	 U 	 5 	S  

O

uW

o0o1

0

V

ow

-1  
 
 

	

w

..

..$44104  
	

S 	

>- g. 4 

 

14 114 •• g 
 

0  ,

0

4 .

4
.

g

1    

.0  

m 

 g1

0  

	

0141. 	 W V004 0 	MP 	 01334116114 	 w 4 	41434-10u u A
p 
	

40 	00,4 	 P>.. 	044 , 400.  0L 	A 4 -4.4 	

.

0 
16 0 	MUM 	wog 	4 4-' 44 	 164 04 

vow 	= 	4 Xv 	uVomgsa 	yuN 
vu 	g>.o 	m,14 	

tr 	
mu>, 

u 	0 	04111 	'6410101 	kokokv 	o 	m0 , Cu 
 

m 	440 	 ..44,1 	
02m0Humathm 	..520;z1 - go 	o..--1.0 	via 	uu...v 

.A..4 

41 
MA 

to 111 
1 41 1 

gu 	-yip 

	

2 1 1 	al ,-I g 
-.0 ‘p 	AOU 1.1 

kuu.s 
oyi.to 

... 

..-4M-4=M-..m0= 
JJE.4.-ivmmUMPO 
SVIVI St, t2 

Mig,101d0 g. 
-,0 -, 

Ac4k 	4-1 
UAW.") 

14 	0 Iti 0 
W43 	0. -0 

00010g 	

•61 	IT/ 
1/ 	11 

O 1J 
0 	10 

4) 
4 	 0301 .0 	4040 	01:4 	44 	 114 0.1 7, 	 01 

'0 .01 
= 000 	10014.004116 Dv 	ma.. 	A>IMVO 

O .4 
k 30 ).0 41O 

my. 	P 	Mmus 	0 	0 	3 41.1441 	tomm.../om 	a 

	

 m   
	

. 

  
 

41:4
i
00

ili
k

.
t/0  S0C VGgO 

 V00 

 

 6

X

2

-6

1

)$

I   
4
JJ  

.
0
t0

g
i1l
1 

 
  4.1
0
0J 

 

YU

a

M
0
) 

   
 
 .

v

00

I4  tr,41 	Id R00 • .4044 	 41 	 OCUV 	 :41 
X 0).-I16 430 	 c.o] 	V 	A CJ 

U

▪  

0 	 4 	0 	41.00 	0'0 
M 	0..4 	016 	

S2 	
414)14 	16.041 

cpi 	0 	00 10 	 ),= v2 
O )41 	41 	A.4.1 	PAJW 	04411 	 41 	A -,4 01 '3 7 	 V I' 	

g. 
	 d 

40 	.I 	.CM)..A 	4.1 	 0 	 0 	6 	U.00 

 

.r1.4•140 	C 	gh, 
41 411 	 00), 	-.4)400 	 M.M4.1 4, 1414;40.0 	)3t/OP4 	0 
Mm 	0 	g'.EE 	41 	M 	> le 0 .0 	

"4"i4.2.4;811:1 	
u 	g 114 	 rl  

0 	 tll la " & 31 	0 11)  Z 	/I .0 n•I 	 0 34 V .-I 	 01 0 	IN 	,LI •0 	 4 
0) 144 	V 	 03).43 	at 	 f4400 	RI 	ra 	0 

0 L) 4 glig 	
.M C1-4 	14 	03,40 • 	mum 	0•0010 	-.4 	.1.1 0 	1134 430 1401 	 44 

'.40 	 14 14 4.4 in 	C 	..-4 	 -r4 	-A 	 33 )44 0 C rl >. H 14 .64 	 •rl 	0, 
44 	11. 	411 4) 	413. 	0 -.4 • 	41.0- 	• 	t 	.44 	A 0 V 0 	0,4 	A Om 114 	 H 	0 

ta 	 MMV 	M.-. V. A 0.00 V 140J.J.wwm mA 	pH y 	A W 
aa 	..2.2 g8t, 2 vt.74,11.:1 m 00 441 

444 343,4 tf ti • ri 

	

. 	0 	'0 14 111 6-1 01 
6-1 0 0 nf'40 	

0 	01 
0 

- u m 

D o tE HN 
O 0 	0 	

WO.c104 	.-,4-44030/4 	4.3 

	

NO 	OL1 ,00..0 M t'Ul:SO gll 	0.0wm 0.000 	. w O 0 
Jig, 	 446,4),M 	0... 	Ai 	0 	1400 	0 	41 4141U11.O9-l11 	44 	CM 	k 	M 
O 0 	 PM 	A VC AVOWW 0 MO 	0 N V 	0 >IWO 	V 
kM 	Vt43.0 44044) 	144940,0. 

O 14 0 .0 4) 	
11 	0 	CO 0 	=C. 	1-4430114 	Z 	•0 

44 	 ci. 4.1 0 	WW 	 14 	0W0• 	..C$4.00• 	16/X+4 	 0 	14 
Mcp X H0041 OW W C 

 
  

G A  N- 

 

	

0 	1-4,011'0144141110'0OVO

.

W

0 

 

OW0V OM

:

01140 

 

0 

 

4 
.IL) 	4 	4r4..4u 	41I E 11 	0 41 	11$4 	En

US101VS 
	

E 	- 	4 	4 • 44 Xa 	00 	•000 041 	 .,a 	
jrowe... 4-). 

	a , m 1..0 0,oa 41 	0 . ... 00..o 	00 0 uv 01611 x4"P 4 94 2 	m 	
0 	v0v 	.a 	 UP 	.- 	 0 , 	

0169-1,0 	414-i 
	..boo 	 4 

I-1 	.4 0. V.0 	Perla T 	16 
 4 " - 10S - 2 	41Sf 	

41 	F4 
.,12 ..IL L 	Li 444 	41 4,400 	0 

 

	

7
v

. 4 g1 	"35' 0) 1
' 2V1  2t V".m 

 

r4g.0 	1. 	i3.. 	 0 	 1!2 	 0 	44 
	•

40

g 	 1'" 	 8 al 	 4""4>"'"."IW '44"44" 
	

• V

f0 	 agt 4 : tit C 	 0 400 000 )AO U 

 

O ...■ 

r-I 	.,IJ 	0 0 4)  c 0 
O w . 

 0  C 

 	

)  O  0  > 

  	

".il 
	

7
.?t1 

EC 	E 	0,..v41 -5"dtt 	.P' 00 1e 	 L3mo.. a 	,7, 	g. 	.201 

	

.41144 	OX14 	X14.a 0ggi321 
	0-.416@116 

	

419.403 	 00.0. 	 gl4-34z 	 , 	' 

4 
 

AR00048871 



15 43 
co 	ra 	CO CO 0 
Dl 	 0 0 .0 
01 .4.0 	CO CU JJ 
H001 	14/4 

k 

W tO,  54 1.1 
01 	V 	14 0 el 

al 	-00 0   
In 	P 
N 0151113 	4.) " 
01 	 1•1100) 
.415 4)1.)  

	

.a 	>44 1-. 54 9:1 	 CO 
• 15 	LI 0 ...I 
1111-$4000 • 

0.4 15.4 Fl 
0 4-1 CO 34 EQ 
C.1 

O V al 0 N 
U )4 13 • '0 	0 co 	0 Or 0 >4 0 

•C1 0.66 
%a 	U 0 .0 ...I 

.-4 015 U14 
15 15141110ra 
.0150. 04315 
" 1.0 0 • I' f. 

el o 	0.1501-15 

.1.1 	el CO 

••■ 	 0 48 .2 '4 
E 

• 0 15.-I 0 a) 

	

.0 49 	'11 0.0 
0 01 0 14 	1.1 • 

	

14 0 0 	IS 
ei 0. 15 14 54 4-1 

01 .15 15 1130  0 19 
01 0 .1 tnz 44 "LI In

cr
ea

se
d

 G
en

er
a
l
 O
b

li
g

a
t i

o
n

  
B

on
d

 P 

C) 
'0 	00 	00-4  C) 	0 10 ri 0..CHN 
0 	el 0 .0 1-1  04 0 Ll 

rtl 

14 0 0 
lc 4-1 4.1 
4)15 
›, 	90 

C) 
• 0 

44 	Q 
.14 el a 
44 0 0 14 
0 0 

• C4 111 

" 
/4

▪ 

 or 
O s 15 14 

44 0 04) 

Os 
• 0 rt1 

”4 .44 01 u 
1.1 

.7-4 Id •-4 Q 
CO U 
• 0 144 

0 

01 
or « 
r • 

co 0 

t . C 

NP
 

0
 

$  
7

7
, 0

00
  

1  

o 
0 
0 . 
"1  N 

co 

o 
0 
o 

o 
0 
, 
4.0 

}.1 	• 
rn 4  
0 .... 
1;5 
" o - 

0  , 
PI 	... t.. 
0 0 
14 .4 
Os 0 

CD 
0 

- N 
al 
. .4 
to  

co 
V* 
w 
. 

so 
el 
.« 
4o. 

or 
in 
w 

in 
. 

F 
N to. 

r 

co 
Os rl 

N 0 
01 4.1 

4 t .
1
 

j
 

$  
8

7
,4

44
  

1  

la 
ID 
or 

ea 
s-I 

40 

o  0 
o 
. 

 o 
o 
.4 
al . 

•41 

H 
o 

0 

t " /4 

L
_
  0

0
0
'50'0

  
 

o 
o 
0 
- 

tn. 
a 

a 
o 
0 

0 
Ul 
H  
VT 

Cr."; r4 
s 	III ,.. 

as 0 

t 41 t 

N 
M  
V  . 
1.1 0  

ea 

i 

N 

'a  
in 
CO 

vr. 

al 

CIN 
ch 
Cl 

FY
  

0
0
-

01
  

A
c
tu

a
l 

0 
V 
el 

... 
co 
a'. 

0 
N 
F 

... 
« 
to 

0 
10 
0 

o 
in 
I  
.1.0. 

ID 
or, .4 

e d 
in 0 
a% 0 

t;.4.1 

I  
tso

'n
 
 

co 
«s 
o$ 

or 
N 

4  id 

al 
or 
or 

al 
01 

o 
o4-4 

a% 0 
01 JJ 

U 

t 4  

0 
0 
in 

ID 
co 

o 
o 
0 

al 
N 

00
V

T
I TS  

I  

... 1 a4, 
TS C 
sl 
0 la 
CO V 

• 
• 0 

0 U 
0 

• 44 
0 Ps G

e n
.  

Im
p.

  
--

]  
B

o
nd

 F
un

d a% 

E.  

g 
X CO 1  G

.  
O

.  
B

o
n
d

 ' 
P

ro
ce

ed
s  

O
f:

  

Bi•  3 « 114 

• 'V 
0 0 

0 01 
to0x0 

P.  0 1.1 	Po 

• •0 
0 

= CY 

r.• 

a 
In a 

II 	 0 

U 
o Ull 
.a 44 • • 

.›.•cs 

vt Cri +1 4 	 0 41 	1.121 	44 	 - 0.04Z  

O '4 	 131E  
...• 	4 

.c • 	g w rio 1,4 a 	4 

>, 
N ai 	 4.) 
0 	14 	..4 
o LI • P.• 	U 

go ••-%4 IVII 't It 	su 	
...... 

7...  a  .,..........„ , 	fi  

	

61  . 	8 .. . is 
>4 0 U .- 

.14 10 	4 
el •••1 ••111. 	'0 • 0 	CO IJ 41 	.0 	'LI • U 0 14 	.4 4' .-I 	• 	A 
44 as 0 14 	

, in 

	

JO .= 0 	b 0 0 0 c 	14 • 
ULgil M 

a00.4 in.64..40/4 	0 

num.a L A  m.J411•'Ti 1100)11 

• V 
k Ea C II 1 A H 	0 ..0 16 

), 4.• 0 e, 1 	.c 
my 

a 0 1.4 	 M 

.4 " .41 1.1" '40 	C 	
1 0 II §g 

Me'  M 
a 	I. .4 

4  

	

ed 	CO 	 • I 

11 

.4 1.1 .4 	II 	M .1.1 0 IN -o 
M 

k 0 1 014 	0 
0 •cl > . 	0 W4J..4.4k 	-.4 

-4 
 .0 Mc  00  qv '0 

4 t 11  
N 

✓ it la « 	Kt 	
1 

›, 

Lows..=0 L. 	1)14 0 13C) 	r 
0.1)01 144 
11144Uar 

, 

..
•
3 .... 

• 

..ii. s s. 
1 ..... I .......„..... 

0 V el 41. W ID N N 
rn Cll F 41. Ill F 4qi c0 
ti, co 

..... 
rn ar GO ul 

..... 
.41 0 

Lu
  

"' C4 00 N 0a el N F el e. e• c0 0 
01 
el r10 

.. 
el 

.. 
el 

.. 
ri 

et 
 

00101el 
.. 

el 

x
  s

up
p

or
te

d
 d

eb
t.

  
1  

y
ea

r  
19

9
7
,  

ex
cl

u
de

s  
bo

nd
s  

Ef
fe

ct
iv
e  
fi

sc
al

  y
ea
r  

2
0
0
0 

O
rd

in
an

ce
  N

o
.
  
9
9
-
2
2.
  

' F
is

c
al
 Y

ea
r  

N el re IA W h al 01 0.4 
01 Ot010101 
IIIIIIIIII 

01 0101 00 

.-4 e4 01 ce 10 ID e• CO Os 0 
Os IT Cl 01 os 0101 as Ut 0 
01 as as as Os 0) 01 01 al es 
el el .4 r4 o4 .1 .4 .4 .4 e4 

O 01 	.1.1 
..4 	 4-1 	0 

1.1 	 0 
44.1 	.0 	pi  002 0 0 	0 	 0. . 0 01 0 	 • 1515 

0  01 40 . 

0:13::a'w ON..4 

	

14 Vs CO Tj rk, • 	.-0 o A - i4 	t- 	...1 	ago 	m 	_to 4-■ 

	

CO •t1 'IN k 0) U) el 	. 01 4* 	43 l• 
411  0 al el 	- 	1-I 	0 • 110 	- 4.1 011 c0  ..4 't1 •  15 15 	0 0 ol - 	C 	a - 	a r- ni Jo op 41% 	-r-I .4-4 4% .0 ri o 01 	-.1  15 4.3 MMAM 

M 	C(I)
12. 	.i 	0.410 

.4 	 i2„Esa 

	

-vo • .4-1 /IJ •• 	.4 	F-1 
'• .0 4.1 	 14  0 5 /1 	.4 	kNO ,4  mum 0 	 "1.144 4b.'.411344 CU JJ 

	110'00). 
0.   0  V 0 CO -el C 	0  ...I > .0 14 0 	44  CO Cs 15 	.4 15 	"1  U 41) 	-.4 .4 	0 U ea H o 	vrl 	C 	4..1 X ai 13 k 	 1 0 0 

co

▪ 

 44: f. .7 11:90 ■ 	

1 g /4 $4.114 23 t 43 	.0 0 MC 	.. OS et 	1.1.0 

	

OC . >, 0 in r• 015 	Ke 	0 
7.....1 4 >, • •

.
1
- 

F n O . 	>1 44 	H100 O a% we 0 
 
 PIA .1-1  u .-■ 	- Cli /4 	.0 

P0 	 4-1 	ar >, 4.- 	 ..41 	ro 
O 1n in 	4/. 0 as 0 as 	

U 0 0 .Ck co an 0 	U .« co  
.1515 

	M- ' 4
0 r 0)0 g 	D . 	.4 8 1eJJ 4-vr 	

.c 
 

 0 •01 el 
4.1 U  O jj 	 " - 	0 V $14 .• 	1./ 4 co 

1+1147 0 	,.., 	C 0,0 00 	....ON " 10 el .0 	s.s 	,s pj jj 	yj 	...s 0 O 01 0 ii e• 	1I Q 	ii  

	

_ et 01 44 0E  141.5 	jj  ° 49 
w4)...t.r 	0 C 	...r 1a4 0 	ul,  0 0 0 I« co 

C 
1,4 co 0 • 	P11..«..4 	

tn 0 as 
= C >s 0150 	as 	"14  0,-i 	150 	••■ • 

• .= '04 '150), 	,-,co 	 0A4 u -.4 	.- am  wpa..40,Ju mmo 

	

-lua,1 0guu 0 a 	Rau >..4.1.44.1 	u0 	00 •••-■ 	xo CO JJ 	03 14 	U 	.1.1 0 .. al 44 	14  F1.4 -.4  14 14 0 0 	0 4.1 Ass 0 •• 0 0 	011 '0 44 Li  0 0 -r1 0 
 

	

1515 - U1 0 44 	4 

'''' 
"" 	0 w '14 4-I 	›. 	,... a 1 .0 Is Os U 

01 	 E 	41.1  . 14 1:1 	$4  ii ..4 AV ...0e1 	0 .1J'Oele10 V 	0 0 "WCO,IM 	=00.00.0 	.151515)-4,4 p0 AJ-ovr0 	= 	•!..ium >•trk la -I to 	91  ••••, 0 co .ø as 	•• 14 0 .0..44)43.4 	.0'0001.4 .15 	6 ra 0 

	

0 .40 to to a. 0 	a• 

In 

44 

4-I 

U. 

A  
d
is
cu

se
id
n  

s
ho
u
ld
  b

e  
p

ro
v
id

ed
 o

f 
th

e  
fo

ll
o

wi
n

g
:  

a 

 

 

ti 

2 

w 

AR00048872 



II 
II 

§ 

'2.22 
'5 
▪ • me  11 .• 

▪ ••>4 	r. 
▪ iga 

tn a •41%

• .

4.: 
• IJ 

	

••■ 	Li 
*lUIU 

u 
- 	••• •-■ 

▪ • • 
. • L.• .41 
✓v 	•.• 0 44 

a Dad 0 
L,A4 14 0 01 

▪ o o 
v • '4 • 

• •4 
2 .8 • S 
Id Ad -54! 

1 2 V. 
o • • 
" 	

• 

:E •:._, 
• • Cr • 

rs ft r4 
• 

• 14 	
.2 .8 t 

U P. 
>I

▪ 

 C. tor 

	

3 • DS 	.1.1 1,1 gp 
0 

▪ 2 • . 	to to 4.) 
• g cr. 	p s 

o 	• " 	aa 

	

t ce 	,4 0 

	

° 	V 	.1.1 

	

a• 0. • 	4. 	HI ID 

eirW•i; 4  114' 
e 	0. 	a 
bAd :1",Ca 1'14 

§ 

kit 

1.1 

14 0 
HI 

021 U:3 X 
i CT4 g 

1.4 
i 0 X 
hi IX 	i 41 ow' 

Eti N4. 
R 'IR 00 1 F:' 

1  1-14.01E, i 
ci IV I 

EP 10g14-1 
4X 	co 	ri 

PI  , 1:16 	5'1  14 	0 

i tcl, •

▪  

--: lat .9 g R 

M t4 i I.  

P 	:.,i,  14 IS al 15  

Rloo rpip 
0  64  il 

ig.og,T. a 4 
0 - 

PI 

z  L

• 

a me to a  
O El n. 
iri I-1 
H a r4 ti 5 

2 P I t) 0 
0 g 1 4  4 04 

2  R is) 
o 0 
Al RI 

04 4-4 

IT 41 
U 
4  

: 

' 
1.4  
4n 

co 

r4 

en. 

I
 

'
F
?
 
0
4
-
0
51
  

P
r
o
p
oa

e
d
 

o 
o 
0 

CD 
V 

tn. 

1 	• 
r• a 
Oi V 

u 
t 4  

6 
CI 
4 

ur 

0.. al 

01 

q • 

41) 

H 
tru 
44 
. 

co 

41) F
Y
  
03

-
0
4 

P
r
o
p
os

ie
d 0 

0 
0 
. 

rl 
o 
rt 
Ilk 

N 

I 	• 

01 41  
U 

t '4  

, '" 

" 
co- 

N 
W ..., 
- 

ea 

err 

t
'
n

Y
  

T
O
-
0
0
 
7 .
2
 
 

in 
op ,.. 
.I. 

vr $
 4,

60
5  

P
Y
  
02
-
0
3  

P
r
o
p
o
s
e
d
 

o 
0 
o 
- 

0 
.0 

to. 

F
r
 95

-
96

 
A
c
tu
a
l o 

...1 

ir 

V) 

0 
.4 
•• 

" •1* 

(f) 

•••  

o 
o .4 

1 	d 0, 0 
an 	4.1 

il 
4  

N 
a2 10 
r.i.' 

4o. 

0 
o 
r4 
. 

..4 

0o 

n 
co 
la 

1. 

co 

r■ •ci 
o • 
• 0 
ri 0 

ON 
t 14  P• 

o 
0 
0 

•• 

if> 

, O
t
h
e
r
  
E
n
t
e
r
p
r
is

es
  

G
e
n
e
r
a
l
 Im

p.
  
B
o
n
d
 Fu
n
d
s
  

Ex
p.

/
E
n
c.

  
F
o
r
  
P
e
a
r
l
 C
i
t
y
  

Bu
s  

Fa
c
il
i
t
y
  

IT
o
ta

l 

O
t
h
e
r
  
E
n
t
e
r
p
r
is
e
s  

G
e
n
e
r
a
l 
Im
p.
  
B
o
n
d
 F
u
n
de

  
A
p
p
ro

p.
  
F
o
r
  
P
e
a
r
l
 C
i
t
y
  
B
u
s  

Fa
c
il
i
t
y
  

'T
o
ta

l 

'G
.
O.

  
B
o
n
d
 
R
e
q
u
ir

em
e
n
t
 F
o
r
  

Re
fi

n
e
d
 BA
T
 

14 	›. 	 ri 
O ..-I 	 01 	a) . 	H H 

U U H14 
0 0 0 	 a 0 	 Is 	... 7. 

	

14 0 	 To 
a 	i 	a 1 o 

-at a 
o)   14 

• 4 .4 til 0 	
a 0 	11 •-•1 0 r- .4 	V 	V •••1 	V 	al 	14 44 	 a) 0 	-.4 

A 14 0 A 	 0 	 0  

•

M

si   

e
a    

	
A 

	

    
   

.4  g  
ed    o   cn   1)  	0

a
17
l   
1.

aY
4

) 
 
 
 
 A

C 

	

0 .0 1 .1 	
'lg; 	

a1a)00 	 g. 	aahC 
3 0, 1-1 	 V 	 .40••4 .-4 A 	 0D0•40 0r g

a 	01.1 	 r4 n41u41c 	"4 4 	 V 
HI 	01 4) • 	 4.0 	

0 

	

A V 4.1 .4 CO  	 i 1  7  	i
0 0 0 V J) 	44 al 	 ri ed L 

.-1 ed 	 i;g%4 
 

la •g-I •••I a .4 a 0 	 10 00 

	

 o .a ed X JJ 	41 	16 14 	V 	 0 14 10 
.1.1 L4 	0 	 0 CU 	0 	

0 .0 ,4 	0 4) 	Rik...) ona xvo 

• 0 0 > -r, 	 0 ..i' 	
. 0411) 	0 

	

0 0/ 0 171 	•••• 14 'CI 	ra 	OW E p...4 ,I:1 1:1 o p, .).1 

	

t'ttE 	0., 0 

	

1 a 	wa si • ..4 • A 

14 ,-1 1. Q. •0 ..4 
O al 	E a) ri 	›i 11 ed 0 a) 	ra 

0 V O 1 ,-1 1 

V 	14 
0 

01 	10 0 0 

	

g 2 -4 % p. 	rt 	w E-• ..). o 	u.ansuo 	1/ 0•110 	g 	cu E4 0, 
Al 	A en 0 ,i 	a) g 1-4 	0 	.0 	016 	a ..... 0  01 0 44 n ii 

	

a) a) a) a 	
r 0 o 1) a)  • 	)  14  .4 	 0/  4 0 01 a ILI V 	4 0 	op.• 	-re0 	-1 • 

 
0 WI 1-• 4.) 

 

	

.)4 	the 	0V 	01, 	 = 	• •■•1 	W 	.0 A 14 .-4 a) 1,-) 0 en 	o la >. o o a .-t e 	>4 a) S-s ...4 	 14 a) ga 

	

).. • fa a) 	••1 	at a a .4 	.-1 0 V 0 .0 a 
.1...... 

. 0 .. 0 . 4. 	.... 
Ai o ..c, > 0 .44 

0.0 N 
111 04 A 	O. 	,ii 	ri .4 t• Ja 	.0 gm u o ...) • 	0 	a) 	0) 16 	 -.1.0 if 	140 	0 	0014 >, 0 	0 	0 0 	01 	434401i-l10 	1314 	V 4-I I,. 
9 t• 5 cpi I `4 

 00) ..... rd .., ri 	
CD ›.• In 	41-11 
54%0 0 0 g 

0 14 a 	0 	
" °9 8 5 	E 	.0 ILI ...1 

V IX ,C 
B 'I; 	.0 . 	'1 	'cl  0044  n  
0) 	0 	

14 Oa 	43 /4 	: :4.  21 I 1 Ca il  3j  4)40g1 	1.1e134 

	

r4 ea a •-•1 	
0 .0 0 V 
ri V .4 a • 	V 	4.4 14 0 

04 	0 10 44 	
"-. 11 -1:1 1031 Vi kr.  '0; 	2 -5 9 . 10 	i 	114 0 tO 	0 0 .4 as e a) 	as -4 1.4 

a • • .4 

	

0 • 0 114 V 	 W 14 	01 A 	0 	ta 0 	14 
0 A 	0 %4 0 0 0. ... 43 	

0 ri WO E4  0 .0 ••1 
14,1 00CE 1141J.US4 	MO 	U 

	

0 	Ill CO 	1•1 	E 113)  
14 

	

0001 
t. t.pg ri.. 	-,1 	al 14.1 m 4.1 40 	 as a) 14 0 Al 	C. 	0, 	114 i j .0 0 M 0. 0 

10 	a 0 •r, T1 	14 0 14 V 
O 44a OU• 	0 0 0 0 ^ 	0 0 41 	 g.eRil..05' t '44, 2 0 a g 
0 V CO V 14 

9 

 0 

  

 rt 00  .4

›

0 1 4 	0 0 04.0 	
"" a 2i. 	‘E 0 -- t 	4 90 	N"°'

4 	t 
Ao4 	a) 	 C04)0 	 00-.4a 	 t6.4,4. 	0 410 	14A 	m 	00 	1)1) 	,0 144)AV 0110l 	l541.1 	

.,., 

	

U) 0 0 v 	V 	V N .1 	C 	t) V a 	/-I 	u a) 0 -4 4) 0 14 .0.4 .0.4 
.1.) ...• .... 

	

Ocao 44 0 	a 	N110•00 	ap 5., 0 0 	2  0 
. 0 0 0 0 

	

0 0 44 	0) 	i 	H 1:1 0 	•■ E 14 4.4 gc. 
**4  it ea 	Isl  r) 0 -5" '-' .2 7 2 	5 1 I.' E . . 14 14 	111 *-1 1-1. 01 .0 

0 .0 a •-r 	a 	
rt 	0 41 }i 	> 	0 	1J O 0, 5 7. f. , t gl ° .1 ft

0016 

 . R .1 • 0 a, m 	0 	i.o.  )4°  ra°  o> la 	44°  7a :14 16 • 0 	 C •••4 	--• 	V 0 H 44 	44 al 4.) 0. 0 0 	0 	-.4 	 1411 	0. 0 T1 0 0 E 	-il VU 	V 0. 04 	0 	 14 

	

0  ,-, ^I CI "I 	4. 	0 . .0 14 1340 	0000)440 

	

14 V .4 q 	.0000 	 14 p. 14 43 0 	

X a a V 0 
O 000440100011 	>,C41 ,44 

	

14 	•• li la 0 0 	'0 a ,t) 	lo 	.4-1 o 40 	,1-1 	•■-1 •r1 al ...I CI > 

	

CD V V 2 	"4 	al A >.• .4 0 	>4 R. 	p. 4-, li 	;:l a sti? 4 la f.. F) t.,' .!"• 	712 t 0 
-2 E f. 9" ' . a  0 	sia)),Io2. 	o • as 1.) •I 	 0 410 

X r4 	al 	 cTo ..9 8 0,9 	fmtv5t°•-' 	
..... 	p.1 En a co V •••1 •••■ 	0 0 14 L4 

✓ a 4.) 	E 	.44 u -44 	to -4-1 	c.4 

	

.0 0 0 01 44 ea at •-•I 	.1-1 0 cn a -.4 la 	4.1 ia 	o 

	

a. • .4 u 	.4 	sr 43 to -.4 ..4 	..-• 0 	0 A ?...".: 	.4 0 ..4 e.) 0 Li 14 0 4.) 	rd 4.1  .0 .4 a 	V 43 0 	10 	0 ,i Si V 	= 	44 	U 411 • 	h4  44 1: IL,  14004..10 	aa la ti 9c) 

	

a ea so A.) 0 	14 	01 04 4 0 	14 	L1 0 	11) 

    

0 

   

W   .4

g1   al    

0   4    c 
ai 	•4 	ya 	0 VvoA0 	

V4 	 1 

 

 
.2'   E  0 

	

4)044 0.0 	0 HV0 a. 	.00.0 	CO0 	c p7 360a.; 	5 0 00 16 4 	Ii 	a.4o X a 04i 1 -1.40 	 0A4401444 ao 	 0 0 	0a) V 	0 .000AA 	A0114 0. 1000 	ol• 

AR00048873 



041) 
}. 

.0 
as •0 
as 4..4 
H0 

0 
0.0 
HM 
0 

4-1 
0 4-1 
0 4-1 
0.0 
= 0„ 

'&4= 
OH 

00 
00 	44 
040• 	0 
44W0 
'000 0 

0•415 

C
it

y
  G

en
er

a
l 

F
u

n
d

s  
F

o
r
  

R
ef

in
ed

 B
R

T
 A

lt
e

rn
a
t
iv

e  

1.1.13M 
OON 
i4H 
NO 4 
cs O N 

O. 

141 41,'.) 

010.0 
r-INu 
0 Tr 44 
14 44 
00 
a 
ogM 
OmE-1 

CO 

	

44 4-1 	44 r4 0 

	

t  
a
i 	Or4= y 	 440 

	

wu 	177; IN 4/ 

	

0 	.004.1  
0 X 0 	_■ 

.0 	MI 	...I 14 .mi 

	

4 0 	0 0 $ 
i.. 	1. 0 

0 1 

	

0 	44 >, LJ 

	

a a ni 	01. 	0 146 	 00 

	

4 0 ill 	117 il LI 

	

Pa N-4 • 	.000 

	

..311'.. 	044 
('I 	 TIOM 

	

0 .4 	r4410 

	

41.14 	0 	0 14 0 U 

	

0 0 0 	0 0 U 

	

0 N M 	444 

	

ra w 	to 	a) 
A 14 141 T1 cva 0 44 ,CI 

P. 	-ri co ...• 

	

H in 	4.1,4141 

	

r4 RI C. 	11 0 0 

	

Not 	0 0 .0 U 0 .... 
41-I 0 a/ 	co 
44 1... 0  

I. POS 
to 

a 

	

g.. 	ar-lra re 	4 410 
0

M  4

t '

.

4

Mta 

11 45 1H uw1ollo og4  

0 ..4 
C E. . 01 

.•■•• 

riga .. 
14 	 o 
41 41, 	 H 
C A rf 	 4 
0 	0 	 0.41) 
01 .-1 0 	 •  

	

,-441 	0 	0 
b.4 41 44 - 0 .-i 	N N. 

TiE ..-4 	Al  
U0040 	1) 	0 

	

V •••■ 0, k 	0>4 
041 0 171 H • .comolmo mA0 
000= 0-4c y,0 

	

00040)c 	10 
‘P 111 	01 -0- o 0 

el 0 el g ..-1 H 	00 0 01 H 44 4-4 117 .0 el 	0 04 0 

1 0 	1.1 	N=u R -a 
2 '4 Lg t°  010.4140= 	0.0.,,.., 

2, 1°44'011p 	&l.",74 g 	la -c: 
41a"g40 	....B2 
0-,44044 	0410 0: 0 	 V 
In 0 in 1 .4 g 	41'O 0 

 

. 1.1 e 	00 .A00 Ego 
H.0101.4A 	Wpm 	[.4.0 

• Oa V 14 0 CO 
SD 0 0 10 0 	ci., " 	0 gg 

	

0 	10 07 AM • 	0 
0 1.7 el 10 tn OS 	17 0 p 
4'.4 	4.7 	 14 •130 tho g, 
...$4.,,. kci, 	.4 A04s0w 	041 5 glip. 000Q.HU W044 m H 
01.1 	141 LI  g 	

01 	DI a 
4.7 	4-1 	'041 	1; •11 relb4 	i..$  i •-•I-I  

	

1100100 	414 V X 
010001104J 	=4.J.0 	% 0 44-10000 44om 0  -4 -4,410,4 	0-4 	g V044E-mog 	43.1-1= 	u ma 	me 	00• a.°  0 V a 	0. 	LJ 44 P4 
I) 0 4•4 • 	't1  
0411 	0 T7 0 	0 	4.4 4 14 o. .4 a 0 	0U 

44 0 7 10 

    

41.0 
 " 1 . ■ 	■ 	I;  

10 G7 e• 0 .1. *4.1 	4.1 04 
••••• Ft .4 N C ilJ 	H 0 4..1 

	

co 	V al 	a) 

	

'0 4 14 )4 14 	vco 

	

0 m 0 14 0 	14 714 
p m tir 0 p. 0 16-1 
44 V, pi u 0  0, 0 

E 
e 

c) 

•0 41) '00 
0 Fr 

p. 

an  la 
m 

ra 

>40 

ns 
u 

0. 
LJ 

	

0,.4 0 	v 
-A 	g 

0 	0 	t•-• 
.44 41 14 

'0 0.  4141 
0 2 ij  

	

44 	0 
10 	0 

-'- 0 c 
'13 0 0 

	

44 44 	1:6 
000 
g (611 

•H 0 

1.4 0 44 
all 

LIN= 
(100 
0140 

•I-i 
OZM M 

	

1400 	= 
A070 0 

ch 

	

0 14 >, 	1.1 
44 CU 4t1 
10 .0 
0 .1.1.00 
4100 0 

	

mx--4 	0 
03X 4 

	

a 	 0 	 TI 	 a 	 13 0 

	

.4= A 	 NM 	69 E2 '0 1.  71  ; 

	

0 0 •11 A 	 14 	0 

	

g 	
0 

at vaTIO  4) 1.1 	4) 	0 

t

I

0    m

v

t4

- 

 

-

r

0

M0

3

44  

 

4

0

14 

a

0

0
4

i 

 

 
"4
4

0

4

.) 

 

 

4
0 

 

 

 

0 

A
mW

O0

-

. 

 
-

4

X

g

4

.1 

4

-

=

c0o

4 

 

t

.

0

1i/

0

0 

 

2
=4

N

4 

o

g
" 

 

l   .

..  .

.

41 

1 

	

    

4.1  

;   
	1

4

'  

   

4

V

4  

 

  41

g

7  

  

   

 

 

t
a

1

' 

l 
l
'

o
a 

i
1

10  
04 O 	

0 

0- 	 °3"4= 
	 r1 	i 1-L ° 44 	0X 0e 

	

NNg 	 0 	1. 4-1 	 , 
0 	0000 !1

00 0400 	4 	 4141 
	

041
0 	00000•

7

> 
	41. o 4,400 ^0001 	

-4 

	

0 	41 4 	t1.>. 	11 > .-. ..0 	ULE 	
Fl1115 

V11 4 	t 	
l 	4:i

r 	 . 	V1 	
h0 	 A i 	l 

4141p
V  41414)04141 41 

	

it 	: 	6 	 0 14 	Vav 
14410 00 0.r

1

41 	a0
0"ggi 0.4h14

1
II140 V0co 

	

12 	 2 	A. 	!4 2 9u 	 ,.06 : 	vAtt 	>„a 

 

g 

.... 
A

- 
 

 tI  P9    

 

U

7    
 

2     " 

 

I

i 

 

 "

1 

  

  
- 

0

o   

  

 

0

t

8 

	

  

  

 

 

.44 	0

t 

 

  

 

.

0

5

.

,

O 

 
 

0 

	

10 	00-

o

40 8 	2112 
tRe 	0 N 	 3

A
0 

1) 	
.00> 	›j1 9 	-594 	0 	 0

.
0 

101a3 44ooa 	 a- 

0  23i?g:4 V - 	p1i 	 e.o4 	0 E 	o: rh 	 0, 0 00
m 

	

000,= 	
_

0041 	004 	 49 	72-.m. .000 41 	14)101 41 4141 0 0 	0.44) 	 "1 '4  11 
0. 	00 	• 	A 0 a 	4 0434 414 U.0* 4-2 R, 	 064ia 	0 

c 	5 	 " 	,O 	.001041,-I 	
1 	 m 	0 	woo 

1

m  
o 	2AV40. 	m 	4.16

h: 	
t:3 79 

	

/c4:"102 	
1L 

44 11W) 	 ,4 	 i 	
. 	621wo 	14 	4 	

.

m

V

a 

 

4

4

I
o%
)g
"

3

. 
 

ittI t2

.

.o.= 	2. o...z.. 	ou 	i 	 .
1 ti 0 g S 3

m
I 	 .0 	 140 	p0 	moo a0i:g:E L

'510SN 	' 	
41.0 1404-1 

45

7 	
4400 	 4100.41.04141 	.91 	,-14 1 	44 4-1 

00a
?‘19116aggf8 

	1- ' 411)411) 	'0, 	0 	41

14 0 

	

04147HUW 14100140 > 	
%4 . 2 4N FA 	

I 

I
a
74

%  

 gri '5 _ '5 -' 0  g0P4;15.222 .00 1-' 	iIR Q 'R 	.o ,uou... 	'rive 	
.044 
CO 14 	, 4  ... - , 

: 	 44 a/ .-I 14 	a) II 1 14 	''. 0 0 g 04 14 0 CO H 	la C 4.1 	 44 0 >4 	W }4 0  ...4 	=0440,0A000. 41  

	

0.01:7113ag:2 	g 4.41 14.1.4 	04.3=  'taxa 

V 	 43  0 	Ca 14 	r4 1-1 43 	gcl al 	
164 	J.1 	11/ .4,4 4.7  

	

11 	
>41 	410 

	

00/410000  	41010) 	 v = 	
glfg2 

	 9g 	' 	
g

A=4 	0004g 	.  	mH.;V..9
3  2 o 

o 
H .-1 040  ong. 
WM CHE VI 19 1.1 

	

U 0 >, V 	V 	
fa 

- 	a us is 0 A • 0 
 

0 	
00 

	

14 	
Sm4 P I 1 

OM 	-.... -.441 	14  0 JJ 

ii 	 0 0  
4. 0 	.0= 

	

....,... 	01 0A ..4 

• 111 

AR00048874 



0 13  
r4 461 

I 
at A 

0 
t . Id 

$4
0,

40
5 10 10 

01 	4-1 
ea •-1 

.. 	.. 	... 
U en co 
UN 

0 411. 

.-1  cn 
Ln 
• 

'13  
in" 

N 
e-e 
r• 

in 
r- 
e-i 

. . 
IA cri 
01 
49- 0- 

E
s
c
a
la

te
d
 
C
i
t
y
  H

ig
h
w
ay

  
F
u
n
ds
  
Be

fo
re
  

Re
d
u
c
t
i
o
n
  
F
o
r  
D
e
bt
  
S
e
r
v
ic

e  
A
n
d
 L
o
c
a
l 

C
a
p
it
a
l
 
M
a
t
c
h
 
(
B
a
s
e
d
 
O
n
  2

.
5
%
 
A
n
n
u
a
l 

E
s
c
a
la

t
i
o
n
  
O
f 
$
33
,
99

1,
0
00

  
P
r
o
p
os

e
d
 
C
i
t
y
  

H
ig
h
w
a
y
  
F
u
n
d
 
T
r
an
s
fe

r  
T
o
  
B
u
s
  
T
r
a
n
s
p
o
r
ta

t
i
o
n
  

F
u
n
d
 
I
n
  
F
Y
 0
2
-
0
3
.
)  

L
e
s
s
  
C
i
t
y
  
H
ig
h
w
a
y
  
F
u
n
ds
  
F
o
r
:
  

D
e
bt
  
S
e
r
v
i
c
e  

F
o
r
  
P
o
s
t-

20
0
2
 B
o
n
ds
  

L
o
c
a
l
 C
a
p
it
a
l
 
M
a
tc
h
 

Ne
t  

c
it
y  
H
i
g
h
w
a
y
  
F
u
n
ds
  
A
v
a
il
ab
l
e
  
T
o
  
O
f
f
s
e
t  

C
i
t
y
  
G
e
n
e
ra

l
 
F
u
n
d
 
S
u
b
s
i
d
y
  
F
o
r  
O
p
e
ra

t
in
g  
&
  

Ma
in

te
n
a
n
c
e
  
C
o
s
t 

11 
0 
o 

.4 13 
RI 74 
U 

.0 • P. 
41 -$ 
o 

• 

11 

101'14  1:111  
• CO 

 • 

• -

.E.. nal 
:44 

▪  

1

▪  

11

• 	

4 
44  

.1:1 	11.1 

g 114 10 
0 1 

▪ L.1 3 
.?1 01 0 .0 

4 t4 

4>1*  
.I 1114 01 

43 

D 0

▪  

. 
O 0 

g• 0 
▪ " 
U D. 
U0 14 

110 U 0 
el .1 .4 el 

4) 0 0 
1103 .  
O 0 xi 
13. O. 	U 
1,1 	• .• 
0.0 14 
▪ 5 
X 14 I 0 
O 0 

Lo 0 

▪  

0 
O 3  

Id 
1.1 	4-0 
Jr 0 * 

II 8 3 ,  0 
14 11 	p-I  

14 
• a 
O 14 0 
14 1.13.1 

1:1 	49 	 g 
.0 
.0 	

34 	44 'a 
S  o 0 

04 	 14 	0 10 
4.1 	0 	0 

..-1 	0 co 0 	ea Os 
O 1.1 .0 - > • 	0 C 
sr .0 0 4 CD 0 10 	04-_I 
0/ C •er 	>  
O ld 	co -_I . g .0 34 0 
O 41 0 0 0 0 .1.1. 0. 14 
01 cim xi .0 It 01 1i1 	0 

0 14 r4 •r1 01 r-1 0 T1 -•-i 
44 10 ..-1 '0 4 	X re ta ca 
U 1110 0.-I M, .0 ca 4 - 

O > 4441-1 MAO E 
II De 0 	4) -.4 2 93 V 
1, 0 	al 1-I > .0 ea 	1.) 
14 	10 r-I W 44 	93 a3 U ea in 4 al a.) ›...-1 g 
0 - Old 
-1. 	

▪  

'0 
_ as 4, 0 	ID 

1 0 4 	I-1 44 "RI +1-1 
O > 04 	0 0 0 1.3 	CO 
14 44 	0 0 k 	0 .-1 0 

0 cu ea 4 
ea 0 E-1 11I 0 1-1  4,  14 

41 03C 	0+4140 o .4 sse 4 	ra o 	Ole C .0 
4 0 01 • 	0.-i 	0I.' 

4) 44 0 0 0 •.4 0) 01 t 
W • 

O 4 414  
14 	>.0 	r-s 0 	4 ..4 ca 
04 H a) 0 k re 	44 44 1:3 0 

t4 44 0 0 ••-e >, 0 U •••1 . 
ect RI U 4 0.1 ) da 	CO 4.0 4 	4 r- 
e) 1) a.) 44 Z., 0 0 4:1 .0 V r4 
✓ 0001300 0 4 as - 

.00CE..-1004 	N 
O 44 	01 19 44 44 	0'? 
Ii 44 

  o 
 ti  0 

 y. 
 sea 4  -  41  10 

?g 0 F1 . a41 D4n0 
.4 

 

.0 0 ID 01 T1 ...1 re a) s 
0 .0 r.) C C 0 .10 011.1  cv 4.) 
44 4..) al ..4 4 0 ..4 .0 114 0 03 

0.1.3 4., i4 00  04 	4 .0 to  .3 000 ri u  

X 0 	14R-1 C0 114@ 
0 04 0 0 10 0 0, 0 -.1 14 0 
O 0 P. Le 	 0 u 

ro C 01) im 4.1 	01 0 0 
O W 0 0 04 0 >10 
4 ..1 41.) 0 ..-i al 	..I 	a 
L-I .0 0 ...4 0) 4..) 	3 .-I 0 

..1 41 co 	al 1.4 	0 ra 4.1 
al 4 C >. 1.1 0 	r-1 1.) 0 

1  .44  40 0 131 1.1 	.4 CO 44 

01  g 14 44 004 0 ...1 0 
.1) 0 0 0 04 114 E 

O Ill • 	>, r..1 	14 	 0 410  1:9 

 

a) 	.0 res • 	1.) 
•••■ 
0-1 U>r 0 

4 LI ca 
O 0 
44 31 	0 

411 g la) 0 O 14 
11 14 

M 
rl 0 

• 

0I.' 
4.4 14 lI  ft% 
) 

p. 

Oil 0 . 
• p.iJ lJ 01 

4-1 
40 014 0 !4 0 0 1.) 0 

4) 

• 

>e 
• 4-1 

4931 

O u ▪ N 
• 1

• 

11 

▪  

g 

• 

o 
14 4 4.1 0 44 
9. 0 0 44 

•!)4 rim  

k 
▪ 41 -r1 CD 3  

43 11.4 
g 

▪ 1:3 
,4='. 2 -4  C"'

• 

 ,-, 
Q 	al 

1.4 CO 14 0.1 
0 
010 00 0 
▪ ) 

▪ 	

01 
01 

>4 0 01 
O 41 10 4 
0 o g 4) 

0 0 
.0 	44 44 0 
O, 	4) 	0 

.0 	>. 
14 0 0 0 

M 	3 as 
Id .).) 	.0 
11.0 

4 X 
0.11 0 .0 

1.4>. 
0 y 	111 I 

0 03 

In 
.1.1  .0 
0 4 
a 0 1) 	C 13•1 

-.1 
a 

	

'0 0 0 	fa 0 0 rd 	Le 	-.1 	
>1Q3  ".1

0 IOU 
ets 

O 4 

	

> 	) k 4 cu 	„a  1134) 	 041 	
49 4 jt9 .613 4  

O .0 0 

	

49. ."0 -2, 	41:11 g " >. 01 	
eM 0 	

0-1  0 0. 1.1 41:1 r-I 

QJ 1 ...II 	
Id  . ...i 0 	.. 	.0.0 ,,, ,... 	410 	.. 

0 0 	-. >., 	r4 31 
C3 	0 	Z. 4 

O 010   

	

44 H 	xle-; L) coca 4314 

	

10-4 0 	a 131 0 0 	14,4  ca .4) 

	

tal as 0 	-.0 as ter e-1 0 

	• 

	

... 0 0 	>, M, 4/ 0  .-1 	44 01 	 '00 	.1.1 	1.4 0.1 RI 0 
aS 0 0 fae 

	

W 11.11 14 	 LI >4 	41  0 -,-1 	4'1  4 t* ra 0 C 	k 	03 

T/ 	44 ..4 03 44 0 	C k g 	0 qe eu re, Lit .0 
keis  a as •ri .2 	4 	1.1 01 0 44 I.4 	03 	0 	14  1Z 	44 	 4.1 111 01 	YI C 

IJ S 
 

O 00   	Li 	M a) 0 	
'win 954U  ri›.  1.1 .01 .444 	

03 	V 0 
O 0 0 0 	Vi• 5 .8 1 

0 0 P A 

	

ler 0.1 1-1 	
a./ 0 Ls .1 •••■ 

	

co 	4 >„, /4  41 CD 	 0 I-1 44 

O C4 	0 .0 0 	0 	
-.-I 4 1.1,  0 	as e 

	

>, al 	4.1 1.1 	Xi 	 4,  0 ea e-1 	-,-1 
0 .-1 IX 0 	

ID 0 	$4 • 4.) 0 	0 
m 0 	2', 44 0 ',2 0 	-a ea .s., 	

1 we i . c,  . /1 00 Ha s 4,  u  

	

ca 0 4 0 	0 •••■ 	0 	
131  ••-s 0 0 4.1 0  .-I .0 

O 00 	 TS 0 0 0 04g 2 .14 "o ra0.  

	

' ..4>1:1. is 1 	S 0  (T, 4. ' 
,161 11-1 	

1640  14 44 4-4 	4:1 

	

41 0 • "4 	

01 Z. .0 0 
14 443 0 0 

O 
›. 130  2  g g 

	

r-11 44 44 	0 11 4.1 0 01 	
0 44 

	

0 .0 04 	E Sr a 0 as 	PO 	4-4 	nicstax as m 	 10 10  1 	N 
O 0 	0 0 4-1 r4 4.$ 	0410 	5 ri 0 4.) > $.1 	.0 0 0 0 

O 41 Sr -.1 X 	01 .4 
0 Z1 94 

0 	Z 1:11 34  I 

 
0 ._I4 
 

..

• 

..I 4 	.-, 1 .0 	...4 sa 	.1-1 	144 E 	.0 0) 0 m $4 
4-1  01 1.1 91 0 	

4 gra  4 -46  N0 C I  % 0146  

	

X 44 0 	.044 	RI 44 
O 0.0  	4 0 13 0 43 	

Pe •Ti i . 
141 1:111 13) 9:aj 	.41.1 	m>. 

r4 	.1.1 
04 0 	0/ 114 10 	43 

	

19 0 >I ID 	ii 0 
13“a4 4 H 	

>•Id rac)  -.9 "I> 1.9 " ) 

0 	1:1 xi al 
O k m 

	

0 ..1 144 	0 	0 u 4 	 g isl En 0 Ir 0. •-i E N .0 .0 0 4 0 Ur 0 0 

	

/-4 34 	0 44 	4-1 
03  

	

0 0 g 	444) .A

4406 

 a a . . r i  71• 43 	..1"›.4 401:4 ;....30 .4/w1- 7.1,0  
ea 	 7 

pa al e-/ 	01 as 4 ..I 	00 	00 
400 	5 0 ..) al 4.1. 	

.1,  0 U La 	..4  o ea 

	

0 ea. 5.. 	..-1 0 .0 44 	
g 1-1 34 	4  >4 0 'a 	 4 V V zi 	re 	..4 

4 cu 0 	
M•• ..1 g g 10) 41 	" 

	0)10 	La; 5 3 ti5.,.... 

	

w 8.72 	. 	191 44 44 
O 034   	0 	*14  19 fl..0 	 40) 	31 

.0 	.0 	0 	0 4-1 0 g 	
>. 31,4 	0 	1-1  0 U 	03 0 '0 	44 43 •rti II 

""1  000 	
0 >0 ....0 44to  _r.9 

g 0 0 0. 

	

0 al 1 	.0 01 44 	 n3 0 , g 	C.,  40 0 U 4:1 g S 
a 0. N 44 	 44}  VI l" .4140 TS O 100  	 4-4 	44 0 	

0 

	

.0 >, 0 	ri .-s 	430 	4-• a) 	v.,. WI CO Z. 4 441 4-1 	14 
O 414 44 

	

CO 	V 4 T3 Ca 0.1 4114 	.0 -.4 CD > 4-4 	1:11 4 	1:1 	n, 	ri, )4 -.4 0 4-1 	>4 4-■ - 	00 	03 

	

0 44 .0 	13 113 .4 4-■ 0 	 . 14 ea T1 0 .0  

	

1.14 	a>uan, 	.cw -... 0 4 1 	•-• 11 0 0 10 0 1 	133 10 0 0 
..4 	VD 0 V 	10 	0 	 MC400..IS4 	443 14> 	11 0 	0 174 

	

a) 0::1 0 	...1 10 04 	pc ct. 	g 4 0 44 	0 4.) Irl 	0 C.) 	 011.1 	01 	144.0 	>* 	00 	0 	L4 	 v crt 4 4-1   
'13 	

14 '1:1 
...1 .11.1 WO W Q 
4 0 0 41 

"1  0 0 0 
a)  co 4 ea 	coU ou'e m>,..c10  40 

IOU 

• IT 	
0 44 0 01 

1/-1 	O.  N. 1:6  
404 1    

O 4 	ea 
0 ..e re 

) 4 E 	 E .0 13) E 
Li  A ..-1 	 0 

44 

4-4 
E .0 	0 	...4 

	

n1 0 41.1 	H 2 r. 4 eu 

	

4 	••-• a m 0 	.4  0 .1.4 .0 0 0 C 	.0 44 44 4-4 	'0 
,Cli 01 U L) 	0 0 m 0 1,4 w 	0 JJ .01 .0 	4 -1"444  . 0131/24 24: . . 7.41  40611  

al 0 

11 	P. 14 14 	0 >1 TS rl 	 01 0 	
ti  4 2 -0 4-4 •-■•3  1 

?.. >. 11 

	

t.) co 4.1 	0 	-.1 E4 14 	14444) 14 0 14 	H IN = 1.1 4-1 1,-1 0 	1-• 0 0 4 .3 	as 131 0r 4 0 a 	 ea 0 o 4 as 
o 	ca Ls >. 	as 4 as 	• .. 	 -,.1 0 121 	.1.1 

44 ›.. To 0 
0 	0 0. 01 

..4 

.13 .0 	..-• 4.4 44 	34 

.00 1   
10 +4 

O .0 	

in100 	4.414Tlemea 
13 /) 

	

4 0 	
.0 .13. 44 01 .-1 
01 01 C 1 0 

O .-I 3 	
.....i. - CT1 

40  . 4711  :4, I 3 - I:"  - - 1:41  
U 

11  0 	0 .0 	
C 0 Ler 0 ..) 
0 4 0 0 0 	

ija / ., wo s ioeu 70  
94 1.43 	 444 	4•1 4-1  0 N 40 

T1 0 

1 0 

F
u
n
d
 O
ff
se
t
 O
f
 C
i
t
y
  
G
e
n
er
a
l 

AR00048875 



co 
01 

1 
1.• 
at 

01 
N 
.-1 
s 

01 

OP 
r- 

•• 

• 4 	..0 
00 
t 	0 .0 

as 	..N 
ON 	• 

vs H 00 
.4 
V> 

1••• m o 
01 
i 

r4 
IA ••• 

0 
1 

Ch l's • 95
  

71 ,
 

7
 

01 0 

t 

0". 00 
0 
I 

N 
Ch Y. 

0 
• 0 .0 IA • N 0 • 10 10 10 0 0". 	• 

01 • 0". t 0  VC VI. 

'R
e
v
e
n
u
e
s
  

1 1 
C
h
a
n
g
e  
F
r
o
m
  

1  
P

re
v

io
u

s  
Ye

a
r
  

[R
ev
e
n
u
es
  

Ch
an

g
e  

F
ro

m
  

Pr
e
v
io

us
  
Y
e
a
r
  
,
  

C 	0 	>. 
0 1  .1m.1; 	

.I 

= 	 0 

.... 
O 4.I 	tn 173, 	i) 14  ... 	 0 -t 	= ni 

	0 

- 

..4 

0 	”4 0.0 	 U 	•-• 0 	14 = a 	0 17 
H 

: E
.. k  
w 	V 	1 4, fi 0 0 . HO 0 1 Cc 	V TOI .g .2 . 	iJa 0. 	1i 0 a al fa 14e a.) .0 

c' ‘4;' 	gi 0 0 	a., o 	.11 ,41 	

; 4,11O.4  !I  00  ..44.40  1-1. ...:1 vo  

• 0 .1 	•-• .,4 	•4 	
1:1v4 	Wri „.0 	0 

4 0 	 4,000Cws..40 

	

..-cH7 	= tni 	.11'  :41 	a/  CD IT/ I 4.1 0 	
gox 	co rts •-) co 

4.0. 	.T..air4 	aro k la>  Wm 	
0  14 ta Cilk a) kim Si  al vi 	Ar I" 	13  al 14 
0.. 

• VS ,-' 	00 	-, 
0 co 

	

1.4 0 4.1 	
p0 .0 	+1000 , N 0 >1 X •••1 • 44 

	

1:11 0 	CO N 14-i 

X 	0 +1 	41 	,LJ V 
an '2 i: M00.0 D 	1). 	.1) cm u 

• k 14 	
mi.1444413q 	44 . 	14 	
°3  ..4 P• ri 0 tO fl) V .0 	0 0 0, 	'I. 	•IJ •C1 V 0 cn 	 '•100O:11.1.0 

.4 	 k S le 	Mt" 	1 	= 4" 0.44NC It 	1 0 	'44  Is 	44 
41 	 • 0 	

- r1 

 • 

VINCE.1-1 Z R 	 4 

	

>, .-1 ..-1 	o cii XI ..1 	C 14 N. it 	ii 
.4 	NO 01 	0 
Um 	" CI 	CI'  ••Cr4i  2 ;14 

cy ,d 
.-IXOU 	

UTITIMMT1 I-I 

"W013 
;11 S1 ' 'Z' g r4 Erg 

...a 	.4 [01 

tuto 
".41  ii"( 'I4""  R1 Xel 

 
a . 	.....4 	.-1 ›..0 co 	

,..  

"4 	D
C 	g -,4 ch, , • o muff, 	

1502 -Csi;gf. FOM 	 • i 
0  .1.3 14 7 

pc211
13

34 . 0.0 	m44.13 

. Ng C 0 

114 	al .-1 10 	 v -.I 	4 3-• 	v 	
"41 

	

m4Av 	41 P4E4J1-11-1 	•,-.1 E 4; ormv TIAJMIWQ=WU ic 4 	.0,1 

 
r -1-1 	4 	> t • 4 . co i.) 00 	di 	took)] ma) 

u rn  	J.)  
qcc.1 	ta.COE CO= " 	0,  V 	hi 111 :S 4.1  0. 	r• 0 1:4 0 X .4.4 011 ICI •in g g.4 . 	 .4.1  

.1. 	t 
V 	0 5, 
g g ' 

O 0 • to 

a

14 

	

1 	• 

	

i 	1 

I 
i 

	

I ,  1 	I 

Z 

▪ 	

CO 	V 	CO 
 0 CO .° 2 2 .0. 1;  I) o o v v )4 	01.• 

i 1 -z,  El 2  "4 ' > 
4)0)

4
4)0)

V 

	

IL.1 	I a36. 13.1) 9 is a3 	c .ut 	
1.4 c 

	

t'i 	1 

a. 
.-I 

I 
cr■ 
0 
oqi; 
NN 

t 

ri ti  
,.., 

H 

14.  

ra 
.-s 
co 	.... 

; - 	.-  N 	01 
M00 
 .410  .. 
VeIItO 
••-• r-1 40- 

In 
o csi. 
i 

oF 
, 
„„ a- 

rl 	..... 0 CO 	111 0 aZ • N r0 0 CO 	10.-S 
0) 10 	• 

t'll. 44.0011 
.4 ,140. 

Pr
oj

e
c
te

d  
C
i
t
y
  
G
e
n
e
ra

l
 
F
u
n
ds
  
N
e
c
e
s
s
a
r
y
  

F
o
r
  
Re

fi
n
e
d
 
H
R
T
  A
l
t
e
rn
a
t
iv
e
's
  
O
p
e
r
a
t
in
g  

A
n
d  
M
a
in
t
e
n
a
n
c
e  
A
f
t
e
r
  
O
f
fs
e
t  
B
y
  C

i
t
y
  

H
ig

h
w
a
y
  

Fu
nd

s  
(C
a
lc

u
la

te
d
 A
s
 Fo

ll
o
ws
:  

C
i
t
y
  
G
e
n
e
ra
l
 F
u
n
d
 
S
u
b
s
i
d
y
  
I
n
  
T
a
b
l
e
  
6.

1-
5 

O
n
  
Pa
g
e  
6
-
1
3  
O
f
 m
u
s
  L

e
ss
  
N
e
t 
C
i
t
y
  

O 
Ca 0 .7 Zi 1 M 1010 543.-I1010 543.-I P, 

0 In a-r4 

ca 	a.uao. 	44 a 0 	••• 0 4.) 0 	up 

,
S
„.,

V  .1tn,  i2 .4   "c,t A''" . 0 J. . 	.4:›u   

	

eng: 	

0 V oel S li V 	-..1 H 
8g 44 11:111 4  

	

U.5-I'Ø 	••••1 .1.1 	›, 0 
k 

co 	la 	
7-:1 

15X0141 ,-) -1Jk 
2 .i' t I 2 _ 9 ' g 

O 4,4CA 
U 

	

H 	
Ili 

O 4 -i ti  it ' ' IR, .4g  .4 :4. F. O ta.a.0, 	. 

.-40. >44 ,..0 

	

al 4.) •ti 0 X ..4 	0 a) 	
, 

4 
.., ..... 	, 	d 

=UVOHM 	0.4,  CO 	0 	01 V .0 •-• 1.1 	Ca O al 0 g la 4 tu 	.40 

.0 	)-• 
...1 	ra 4.1 a) >. .0°  -.-141 CI 	.-.I2  ‘'4  

.1.2 8 .9 E >.,.,9 ' E 
.c 

A  00.s .„„ 1:  
I .„ 	, 	. 	..., 0, • O f ii 1: F: m 	2 	S I  • f MO  O CAM 0 04. 41)14..4 	k+) 	,400 ..W010›...ava 	X 	0 ...) 	11414e6 	paso .4031-1 ,101J14 	HUIN 0=CUHOV HO 

D 

	

U10 	,1•4 4 O. 	0 J.1 )4 0 44 0 	0 .6-1 0v 
RT6.°g,.. .vA tfl .4 

• 

ft° 3 g t 

	

14 ••• a .0 0 	 0. 

	

10 	 14 g 	 Ci 

	

01 0 0 14 0) 	.0 CO 

	

wk=0X4 	0 ,4 

	

taal 44 10 44 	10'.5 

.0 1 

AR00048876 



r21 8 r- 
C•4 

B
us

es
  In

  F
le

et
  

A
nn

ua
l B

us
  H

ou
rs

  

A
lm

a
! B

us
  W

as
  

S't 
5'4;2 

"1:Z O 0- 

2

• 0

- 

0. 

be 

ks 
zz 

rE 
ok 

;f1 

It 

g 
42.s 

@ -2 E4 mRz a:Rma. 

P.21 i 
t 

s. 

iti 
Og? 

0 
mcc 
rob,  
041 c, 
EntEn i‘m 04-4 

001-: 
%ma 
9

c 0 z  
a 

S7521 
.42E4 
is5 q 

1:b2 a... 
e§12 
crItv g 

g ,:re24  
Pg% 

8,00 

-2Q4 v.R. mtftEv 
glgit 

ov e  
-P0o211 

tang 

§z... § 
... 
g 

g 
.... 
-r 

1.- 

g ER 
rEl a 

ca r-, rd 
N 

. 
- - 

N
um

be
r  

of
 'B

us
es

' 
(I■

dn
Ib

us
es

,  S
ta

n
da

rd
  

B
us

es
,  A

rtk
u

fa
te

d
 B

us
es

,  
B

ut
  N

O
  In

-T
ow

n  
CR

T
  

Ve
h

kl
es

  
'

A
nn

ua
l  "

Bu
s'

R
e

ve
nu

e  
M

ile
s  

A
nn

ua
l '

B
us

  
R

ev
en

ue
  

H
ou

rs
  

  

la - ys.1 
1 ;112 
logz 
q2i 
z2S0 

,21 -e agi 
- 

Ils1 
11,0 

4 eg! 
• tt—R 

s agE 

I
. 

R • z..e k. 

• 'gag 

grg:B mom ..t 

irn iAm 
gil 
3; 2  

g2 
I532. - 5 8 
DES 
ae-my. 
5'0 - _v. 

agid 

e2 g 2  

N
ov

em
be

r  
13

.  2
00

2 

o ls g;t 

o30= crozi 

ruz  
Tof0 
g-Zu2 

2 ,3t 
2 -2Pzg 
2e-Rve 

-cQ-Zilg 
MAI 

C) C) 

,izggig2 6eA..p 
PV0,1  it .q 
Ohicz 

—

1 

' vag -co 
.s.g ■-.4 
l'tS% 
0114 
44Y.4'h 

AR00048877 



lb 

.2 

e 	0 
, 

Li glqg . a ... 
v°, 	TioIg2 BID  
'2h.. 	EgIgN 
11 0141 U r. . bc. 	.0c5 =cz. 

RE
'e. 2rpg 
BM t2 2 
Th u. et 7 Ivg 

gs 	T t.. .2 
Et qii? ,,. 	eailVe 
IA nw 
.9.1 	Itz.2.2 
*E ... 
 -cgaii 

•4 nit% .....,g 4  
ggsawl gm b -ia 410 Ea 	g d § my„ 

2 	..7.: .g g 	Rgf, e igt 0 	e. gam N g  ..3,, . 
2 

 
situm .c) m au-4 lingi g 7 E8 el.0211: 

1Ii ..g 
gaz 

?
2E2  Oliq 

a5 4=")  

631P, 'aill ilijh 03 

POJsle 	RS -4 0: 
RIS S 

.S .g2A) -4 Otag 
glE -6.q I.-32 Mg. 
WU§ ..4ita-agg 
ifIR"- . 	•22 
Alan 
Igcar 
.3 .0.5 
EE 	: 
EgWV, 
8...eaill 
!E,43E% 

Egg ,-  
g gsial 
EV.g tAl.x4. 
(04.itt88 
mgE'A'.1 
5 - .N 4 OS Egz..50,5. 

*0 -EES -
11.g[gi 
Vagg 

trs 

aeita 
8,e1.61 

Ot:).E -E 
.8.1711 8  
t! B. 
hrib ' E Re 

tIRW 
(,-6,1 5 :E4 
14441 
iWag 
-kaigZ7eg  

lb a4 
IgjW1  ceZ303.1aRla 0 174z.1-0 E ft 
-°2 rSernle 

aglAt% 04 

R
es

po
ns

e :
  S

ee
  re

sp
on

se
  to

  c
om

m
e n

t  N
S.

  

s,4 

ms• udbs 
Q.E'0 

ta .30. 

II"?  000 .21gg 
tg-k4 
.042 %a 
"4.g t*aci 

18i g li 
ig 4p5 
ppgi 

w 

cv6T.75fi 
ES 

eiZtg 
. t wauao 

;Mpg 
v 4R-it  
a.8601.54 

010 oms!; 

4 2-212  

eq 4 EK 
i wg ilk 
al 41- 2 203 
.k4311 

141I! 5gm4  0 - -. ilcg 
NOVA 

ofloh 

agl 
g - 

41.4§1 0; 0 .0 3 6 °' •• 	"C3 

FM"  

1.1 

t-4 

L. 

c;A 

AR00048878 



• e 
:23- e S  

-2 
ge 

2 
%L

• 

et 
mi ss  

111 
ge0 
1-ke 
ccoe 
Eck! 
I c q; 
zg -4 
M 0 "V 
q 2 g r0 

SW,  
2.02 • t32 0 8a,07.2 

V71,01  

m114.0. 
l e7g 8" 

.5 04e  
ugAI 

e 
13 .12 0 

2mg 
mg*, 
"cm ogm 
00 5  

egta 
14 E. 
sts 
oss 
Stig 

.a=0 
2§g tcA 

:§g5 
usa moo..3 §mgm 

Sfgf .0.0 
00. 0 -e Ja.c.a -amm 20.0. 
IlgS °1  

4§il 
ittk 

1[11 R
el

oo
n

se
:  

A
 s

ta
te

m
en

t  t
o  

th
is

  e
ffe

c t
  is

  in
c l

ud
e d

 in
  C

ha
pt

er
  2

0
1 t

he
  F

E
IS

.  

0 
.x .0 

212E 

mm 

225 
atf 

Vag 

„Tg E 
eg2 ret . e5  
UA.o 
E2fE 
s§a- 
m cm 652 .74 
S gg -8 mcaJOB 
AofE 

C 

• E

z m.4.ge emmE 

FS;
-7i
E  

8 12 0.2a g E 00 

gSsz 82,0; 
g'slg 

IC 

o •..ta 	2 a 
C 

-s 
eVi lifl

0
ii g iti gif5g50 	t, ,s§ 

..: -evas 	e4 6. 3 s - 	s Roo 	.00,,, Ilmm 

Wan 11{ 
aplig 
2:1g123 2 :! 
talg51;ELA 	;5! 0.4 , 0, a.s.t.-.1 M 
tt!tttl aa.. c -co.sg . 
a*ko So ,L  g21. 
sElsV.6 sw 00 
..g.. e -53€3 a„...E. 
"m 	E.c 
f'..gc12.0.- 81i 

4A" 	eio 'e)a. .228.41 -th tig 
=2"s00°13 
li.2.sig g U.; 
22Ettrz g %. 
Es 2 

a 
..E 6 22s S fgau 0.E  gA 

m2's0212. 1- 77.6 
Sg120 	fg. is% 
8.-12  J3 ir,Rm 0.. 
R011:P5.  s et o0Dosea." 01.ft 
g2s1r,Q.sa as s 

222, 
..gt2g 

= 5 . 4 .5EB 

-- a ,Rew 
-o cLOGO M151"1 . -  
14.-S

U S ola  
M.b5 22  E .gr;02 ,0  

"g :g.)70." 
'g2W2 2 

ggg Z aiZt 
144:1:Wggo 
6C0Vglem 
c SR'ED0,5 

i62DdV;tg lj a  
j: 

HAW 
saf,:a 0 g 
'E REelg" 

32 
Teemagg 

24112 -2 
tm.-21 ..t 

PAL' 
CO 

plag! 

.umm.w>2 
mEco0=.4ce 

4 fl 	-a 'Tigs. 	 1 	. 	 gt 
22 	§ 

• 	

e . 2  R cei_ 	_0 S rE c 

• 	

S Ai2 6s i_t i A 
1N 2."Rag fivo.g. 	8V4  40 m .a V 4 in MPS -0 	 4e 

Tie 	8 	a- 
Nrv;s  -1%. a 

 
.t. 
0 2 i 	r.t% AgStt 1.2 : g x 	-Rg _&,...). 	. 	 ti Rt 1 g,1 	
'41-il  E 	pa a.@ -4 

Jig4 Itv5. '' 	-.& 	 t e  • 	m egaR E  
.ovil ildg ° .q 2

▪ 

 1  i 	0 	
t z 1 l'-  g 	

2:520e 

1 0 28s 
.2=c 	g15 	

e4 : 
liga. 	4a -z  

/ targ 	 p 21, u;  
fee U 

gptc 	 PI POI 
Ptig :VA 	 ai:. 0 -0, 	sil 1 i 	

..g 
- Ng -I rel 

oli..4 2 e " 1 1 1 	za. 	lit ... 	a VR"2 
0 'a 

sit Op ,  

.m . rgh -.7.s 
.. 
as if .a Att 7,1 il§d kt, ill i 4  

g
s
m
s
ot-
g 
 i
t
s
r
g

..

g
:
o   nil fA • at

g0 
  a

fCa

. .eUa' f 

 ,.

z

7t 
z

.

1

.- 

 
, 

aNi at -€ Plc' 112 	LIVa c 0 

§-lb sA 	Q III 	lit g 	gep:. g'gt. 5  Evls 	g° 	 A s im a 	.e 12. -- .F.M glgO 
§ 
l
S..:53 8.P 	 Ina 	on '4 	tp Ktql; 

X ° 0- I P !I 13  Rre 	sgt 'a 	..2.a 8220 0 

tt.i4Z 	 lar lit 1% 	
1 -41? Tla. '42 
.03 .t ... Eigti 0 721 .13 I N m 

air= kti gl 	 e6- 111:1 
.s . ;15111.t 	ee'2 L., 

P 2 VI°  
E .m0,., 	elg t; 	liP nt." e9t.. 2  ,48e RV° -cm 	 C 0  

0 ill ghi 
O g 
P r4 ql!ls ..iFi .5'vi "g il II% y44-8tg 	-s.g ZiE 0.-. .. 	.. 	.. 4 4a sc .: e 

15.0 0 0 N- 
0 

01-..m.b... 

S vi 
e cy gUliz-ms " mes. 

2. ... . 
,-cq.§. S.0- 0. mc, 00 	g gt! 21 12-- '213/ 83 § 2.0 

M mZE Nal lE  MC§111:Ll'E. a 12.sii 
!o gaz ec 	't1  MI W.43 V, I0in e 7 	- 	ma %az mel: 

go' 	 b:-.°I' A3  aga i7,z g11412 
0 cp 	. 
x.E 	m .4c71 

AR00048879 



1  :i ltd I§ :R. 	0 	 4 
i 6 ,Bit MI ,Jg . 	,., i.. 
gal 

a 	-E 	A2 	2 
g 	1 li 311.2"N ill4  I tc4 10 

Iti

0 13 2 °  p 1004:3  g MI WS 
rgils .25.08 :B0311i:1 at g 24 

C 2 2 .ai Acii2flii 6geh A2 18i; 

4'4  !hi  I tihjialirg i 41 rili L. jzo d grA,1,41iNg pg. Aitt  
111 ii ll 11142iiiiihill A  " gI eig'z 4 901  RiolIgi;011. 	'gin Iti ii-4 18.411.0114a. xl o.7, 
i! 1134' 01;0111C -1'W IP 411fi  Ii2 V.4V. 'neE.g... esalpii 242 
pt OR1 44AZE014 4tiE 2  4.1 'OA 

III 4 1 gliWillitliii Di 1181 ... _ B 
" 	14 1 1 51- -5.Eth-coi ,R Iit E•as A .2i. g a .11g1 I g ki.si iTigggihEin 1  § 	g 	1  0%1 saz wiElmpg Egdz 4 .71. pigq 

1H  NW 	tt4411° ill nE1 ' t -4; 4 .p 
ill thil ; !Plailigial 6'E.2 c 7Di61  
AAp. NER1: :i_t.HeilnItIali hIl N 6, 5 ,3 i -V-64 

Prni 

• 

o 	42 

• 

3 
0 

N 

	

4A 6 	.., 	10 
0 	0 	t. S m 	.5  

4. .1 zill I 	If  
8-fi 

., 	s  
'RZ;kb 	131 	i 

fL,% 	42 f. 	.12' k 	1" . 	I- 	4'   tip H 	g "t A ?2  HI 	ft 1 U°  4 g2. - -s 	 na 
_ AO 	.E 	,.s 	E'a 
s aE t 	A- ,S E- g  

	

mg 	a l2 :q 	s E 	c  

	

sct 

• 	

2m 	la4 	-6 
CL CO ut 

0 	. 	 -'-:-gZ 1 	g, “ t 

	

t.2 sa “ f 	Oi 
ill 9 lict  i nt Pi 1  h ' it3 gg  r..3 i 	

Itce. 
..... 

 
W Eng 	1 	, 	.... g cq.%. 	t m 	1,,,c 	NIT.  Ica a 	..521 	,g 1- 6* .g a -4 	,.- sg 

me 2F. g ON '51  W /OA tt  
mmwm 	aE 	 1.. 0. 
lig Ei tg a elt 2 11 !r! 	p m„5 

cxb  
aii NI ItE '14  2:0 	21 i  
gm lag % ii P 1;1 i 1SP' 01 g; 41 1; 

4 q  m 

tcli 	9 ls.A  ir 	
m 	.i.,   

NIMP 	g 	:. 	fg 3E 	1-6.1;% S 	t AgE 
iggif ;4 	I.s'a 62 Zc" -c2 E  

	

gom o 	g o m 
gr,'“ 2 ,6 p z3 qt4.4 - -. 	- Eft- 	; 	7 .4 
gad t4 NZ 3'76.  R313 -- 5i.1. --i al 0 21g I t 
Pin ciii Vi 11 M2  1 gill itli fl. Ut 4 • , 	 ID 

,,

i 	 1 
,a. q 	 -4 

O tvii rel- l'e§ 4 iit 1 Mi 111 PI Iri 24, .1 sga t. Wo g s4. 2 .s.,1 <Tm vm A.% A h•S g Mtkt ig75 ilRe lig zIa g. R'Ei ligt1 k4.1 ilq 2g  •  

	

N 	 N 0 	o ftx  
1,1 IT se 	_ 	ii  

ii HP a atia a, 	to 
ui 	td 	s: 

	

Ica 	 _ 

asTa 

mol 

r"I 

AR00048880 



01k. coo 
WS 

wo 
WS v4 

z 

"S 
ia tr. 	f 

E 	m 'm 
as' 	a 	2§.6 ... 
.2 	

▪ 	

.8Vg ... 
2 

.m s t 	Ls 
41 	

VP In 
Q. 	

4. 
1 

Al 
e g. 	.1FIT 1 
•
0 	2EE = g 
R 	

.121 0:gm A'2 -R 
g ...t .1.. 

za.. 

• !I .23d ._ ,g 4' gg 
2 	a g3-24 2.8 

eY ct3 1.-. 
tV if  00e isi ,s ... 
.„,  
ii 2' ..9S O ft = SS 

a Tt M323 
E ge 

- 4  
• 4 

0 
5 	,62 

oci:t tri; 

t 41 .....g 1._ 	. 	8 0E- z0›. ma  0 
4 IA 	4,2 0 R ig 

.5 	Ega a a, 

h 
g 0,0= 0°13 

m,.. 
cic 2s Z 

m 
lai 	 ak 
x7.,1 	 6 r.1 
4I7 

0, 
a 0 so 	e z 5 Q0 	

b m 

e'si 	a;2 t , 
Ei 	.v. 2 
12 	H 	

-ft-000 	...S. 6.% 
• V-t1 	41 .T, 41ga 
at8 2 .1 k0 Avg g! 

%a 	In 	141 	
IIK:L0t3 

O m 	 ' E • 4,. 0 
El•00  . it 	

kgtq 21NE a._ 	 En-ht. 
P2  ..e 

a 	

1111 PM kg ae 0c71 
dg 8% 	03tn Png.; 

•

'
tg  
R 	a 

 oi.4 

§ 	

o6' 
'0 
	

4

.0
v
EA
a
' 

1

1

a8

1

4
:
R
r

.

i

E
0 

 

1
.1  

-T 03 ,1 "28 ;n k% 1; tq 
F7,2 g 0-2E2 t gt L Z E QII 1n 085 • auk! 	m,mse- az 

es gg 	g ghu 	S ocL 
„... 	00 0  
@ U.

e  
g °ZENO.; ag-Vg2 

11;4 4  RV0 S1 H 14 : 2 ,- m 8Pig Zsh'§o2 
• - ° 5gt051 m.-els 

Inai 
T ? 	t'al- g 
li "a 	lac' 0 -1"'"' 
Ag 

 

S. g 2 4„ al 2181  
; 4  ; ::::: tilini 

0.0 	4.S,..6  

" 1- Pnt.  Wa s  ir 	.2.424"-,, 0 1  81'ci; 	Ogg" ogm.1 0,,, A 4 e2r ' ,..4 x et 	ga..E2Z0 
rsi 

41- 

mmia 
2 .8-8 
edt= 

.1 °13  
s 0. 0  
1 3 a 

sa a  
3.4a 

2

• 

t .R. 

nsx a.tt z 

;Rau 
a ,0 0 11 1 

0$.0 

.gE0 

3§3.1 

s g 
2. 4t-r21 

Xgrell»741 

1. 5 gli- 
,tS 21112g 
ti ca›-iag 00 gg-
a"i al 
d"li kAgg 
• •m;31 1-4  

m

▪  

ig:r:m 

PJA54e! 
!.ggi g 
sZeg50.2 

'OM ,gpiO. 
97 gar '  kW8. 

OW0gE 

00 00g ....R 0 11. Cag25 120g0 mt,, sEeaE 

t 
Er,- 0  .1.- 

g 
='M'aNip, 2 
zolt PE 

SaRt 

t maig 
- 

12Agma 

!ti t!  
CO 

144t31), 
.201 	a 

▪ 00 5 

2Wn! 

V-istao 
mse 
sn184 

pg,CIA 
:431g4T, 

SwE Eva.- 

tgrc; 
4g!E 

zg.g 

,1411 3  
▪ gui 
:›2 1° 11 171  m.0 6 0 11- s 000 m  
m8.6 12- 
O 010° coms co? 
glorl 
S m 
a aea mIsz0F. 
gfs 
2jVIS 
Im-om 

m  
fts 	

g 
- mA 

amk 
20%.2
8 2 .4N 

4-8 

AR00048881 



0.1 

40, 

"AlA 

t4t m 'S 
co t 
Cd 

kil  
.1 2  wsf 
•.1 

r Ca 

Ai 
0 

IN 

. .a 
S 

. . 	 . II   1; 41mall m - 
.. 	

.,-, 	 5s °ER 	cx n 

i   li li 111! 1111014111 1 1  i a 

7.. 	 it R 	HP .t. nTEI,D a!i00 I. 1 i
s 

• 

2 	 ... 	.... = g 

2 	

• 

E 	, 	
V•gr.. 	.0 .1 tialsd Q. 2 

1 0  ig 	.rlo i'L-1. 6-6 "1 2  51 w z 	 gRgl 	42-1-1 611 2.  incZ ! 1- 5 	17$ 	1 4 	12cg 4°.:mtV2-m'a01 t g R 
0 Al 3.z  gai!Ais irl.P E LP.A.agms . n 

m  I 's .P.ncl% swmE,W 2 eA l a  i 

co 

.41 

orI. - 0  U "ap. v Int; n4g2121..aiggg U 4 
.g..-s- 'Ea v g gni slAs iaimp - : 2 

?! 	 :1!
T., 

	g e  0 
, E 0V --m. 	T. 6 ,1 0 41 2 ..2.% gm z  421- ,4  

Sg 	Cl eat L:  ; El,. 2  vi..§„E. g .ag:4--.t-2 S 
con 	Cl.. m, m r ck,  5 .20P* b2§4g.5-11402. v4 k 

u,2 	" -
"I li . Rat:. izStss. i252.g,. ... a s-s wa 	...., 

li * 	
4  1 1/ R1 	E 2E" .-.S  oPESIO-5°.glitE 4"4.2  !4 

Z 1 0 Z! 41.13 i oplig 1.ate0A.00:4 itl 4 
4q 	 sp 'a°.  - °ale 12At.EAgE6g.s. .. .., 	st ..;,z-2.g 	-46 6 c S 	'LI- 

P- . 
] 	a:- g 	

4,1 

 

• 
0 	a 
	i il b 	g S' i liZge!1 ph il g 

- 411 -t tIEE12R.416m4 
- 	..,: 2 Ex .E._ : 	..2.2  ...i  

4. 8- 	. . I-  Ak .s 1E' ./xkip.% 	4115 03>tEgAgg _E " 
g 	i? 	 4 	4 	 IP' 
Sr4 	 gg .8 
m;E 4 	 q 
An 	

IN 

Ji 

' 

ai 	.Eftg, 
il 0 41zPil  E D  0-56 
sit iS IsmmtEaz 

i WROA 
U 

ciPki3E215 Zb 
."4.- 	Iwt-■ Mftl 

1" "P% 	A g12 4 
A ." 41211 1 6  
- -Na- 	.4. ' 	25Eg 
i m  II LV:gs -  2 

til2i1"  
l e  il 6 al a ili p A il?rga gt.  
2 fti reirogR u i .r. . 0 . 

.. v;  i Iig -Vint 

EJ 11 a 12 -Reggi g : 
7. tf, 	• 	

tp.. 	wrz, 115n mom 
5 c-V t4 4iptu, S ca 
▪ g4 Ili 2t11;" :; ET; 	exz s tig -.Ea 

11 I ii Iii P ilflii  ;12 ;;24 
4 a aig t, 222§.pg. 
s t . 
I . -8  W  , la, 51 2  :p11,g 2Rg 
2 	1: :kb-,f §grt? 0 g 
• A-a 8e Nt 12111 

mod 

AR00048882 



a-s , 
8* 

§* 
NN 

m- 

" (5 8 0 N  
A 46  
g 74; 
CftrA 
° E x.. 

0.s 

-tg 

"I cg51  a .f 
ras 
6-0"24g M.c.0.4)V M 
-05gt 
agga 
cli;t2  

4* 

▪ 	

. 

sAR 
t •N" 

I"Ag 
Eig2t 
emas'eg 
s...E

U 
% 

t -mt 
✓.ltre„,m 

6.4h .O. 

4 

1 
1 

4 
"g 

6 

•0 	2 .1 
g gc s r,gp 

It6.-0221 
42,2 jdOggl; 
! ° g1.8E2g 
226 alEmv. Evag-els. 

al:p 
.7gt2 -1gc2g 0 1 .9 21-.) 
.94ge§ 
e g eggs 
al2rgo 

0, '670 ‘gge_ 

6 	go.nom= 

'q,V16 .q 3  

2 '4a 0E w Ewg 
Kg2a g g.tag b 	M taZt=e y 

° 13 .gE W " 5  

M 	E q 83e§21 

I. 

4 t 

..sg2 
NI 
.0;  
0% .  
k 
8 

ttE 
88Q 

.t175 

5,..s 

4".gZ 

SRO. 

i

▪  

At§ 

a"  
6 Q 24 

O.FOL U 

I..', 
%Ng 
rl 

2 
os 
V I 

z 2 
J 
gt 

" NI 
Vt 

4 
6..0 

i 4  
-- 

mg-TA 
tiati- 

It 
Li' 	iin 

to 

-e .2gm 

V§1 
01 "  
140 

30 5  OOr 
5r4 p 

.a lg 642 • 

09 ;l3  o oom 

mUp. 

W EI 
40 

ISW;t 
rE74; 
gira- el; %M.4 

Ki2115 

AR00048883 



1 

F 

nc° 1 

DI 
	

CD 

4. 
4'11 

1 co 

oi 
td E 

Cti 1. 
111 ,(.11 B e  

Qt..q0A,P. 

7  ;1 1.  oscl 

1 
t'O 

gin  I 

I 

co'4171 
CO 14 

2(3 	ka 

co .0 

re;:  

1 13,  

4:1'4 1 

6. 
z 

12S 

oiO4 1 
r"p E NV)  1 

F 
c13 
N 

41° 0. 71 

-1K 

Iv-3. 

g 

;g 
kt 

at ,D 

Co 

ci• 
N 

c" 

(1.4 z 

cd 

e 

1. 

N E 

1'44°  

4"; 
coi 
P? 

N 
clia)  
N E 

gg. 
-E)cs 

,40 

g?. 

eVI •■•., 

u: Et .4 ct 

4 
oo 

co ' 
co ;7 1 

11-2 

34 

E 

, ct  

!rc6 i 
I 

spot 

11.4 

I 

owl 

0-I 

old 

c4" ro 71 

25 

AR00048884 



8 

40 6.7.  

Rat4ip 

ig4:1-lag b.,41,31„ g  
eRzs4pg 

Ralg tx§%3 2.qg e0anig 
01 .s§ 4gliag°3 IhZgla 
1. E.zt2g o i"@ 

r
111:Cetin 
ahl!P 

61Q- s:E 
1143411 x00,AI 1 aq -1,41. -e,1 

w riattrgAi n 

13 g 	4' 	15-i OIS 12. 
Oas .0 bib 

	

gtIm 	...51) 

1111 ill 

:
li! 

: 

c Ifp 
0 

iti 14;1 

	

813 	tRz -.0 t,i ,g
1!? 

	

4' 	el', 

	

.. 	smg 

	

cat'. 	r 
T,
it  E b lig n1  

	

-4...g 	PFet 

	

'22: 	dig Sat ZWi 

...I m -4 2arl -01- ig 
 Of 
'C' m 

:WI!  
p.ig 61ta 
,..- 'itsba ZSUS 

es_ 

AR00048885 



" 1° 	 IE 	
ii 	 41.0 

4,' 	 XI . 5  
gli 	fg 1 	1 .. 	.6- 	'2 	§ 	a; . 
2mE 	s -c--- 1 y 	Z, i 	Iti tQl k  441 

"9 1 t 
.C+ 

IV § Iii.4 Ell nVe; 

VQ  0 

	

5 	 me 	 " 

Z4 	0 	6° 	b 	sm 
ms s 	'n a g WI 	sstr,t, SsSE  tEti 	,, V L.. 	 1 VI n" 	bv 5 

1181 	2g 2? 	..e..! 	2,§ a ,. 	et - 	gEt 2tzi gt g P - 

	

IiIN 	t 	.c g 	.W E e % 1.q i- 3 . l a  g -0E 	 n 72 mom 	:"

▪  

8 3: 	f2 	-a 	 -83 	m /1. i 	• U, 
p.0 ;1:2 If 

1"1  .e. 	.. -0 
a a 

..o mc ga 

	

..0 	ne .0 ,04 - 	 S .2 "4 va a 12 	Erog :-.-pl il 1 
...2 . 	.0 "E 	Is 1 2 m 'St m 	PF4 ■!ef 	i4 1 

	

Q.3 salus 	"gn-. 	 1 
2t2: 	2% 4 7. 	 It 8 
ga'8 z 0 Is a il ! 	 Mg ask i24 t 2 	2g i 
-qi g 1° tl .4 ■--6 f " 

1 	
ik -6. 	

....... 	1 	,,,,. 
pa g li t: 	42  ' g  

	

g 2g 25 	R it ! 
cltze 2 v 	1562 

	

ra.. • c 	- 4 
Ilill ill! 41 1  

a..' 	-g 	x '6 ` -g z  2 01'" 2g 8  mOm 

gh.; 	i0 	ill l; I i 	
44 g k 
fi 2g ifli ii ii 

• E 

l'EV 2a g 
• - 

;. f. 
41: ! 11 	q 1• 	ka e  

1 	 i O v 

	

s ,.. 	. 	
1 

9 .!.? • 	'4'7' 4 °' 

	

Z 	% .%ga  

v.  2  
1311 	,me- tc.c•Em - c-- 

DI 'TM  ilOi 6 li 	
z LI I  

. 

• 

N 
4 

t e 	62  i2: 4  Ilki 'agi:  . 
1.2 	 .0,t1.-eol- 	!:: 	: 

es. .i.e z 4 6. 	0 	
0:2741 mi"VR =Akg - m 

4,71 	
g 

fl 

2
g 
	
a
.  

0 =
g
2 

 
 ar 

 l 
	
v

i 
 ill IDI °I il 51 1 2:4 'Iva! ii:i . WI It' 3a eil pf.. igii silt ill gsP. gl 4 441 

ill hp allt tli I": 11 a ! , 
if! 7 1 2  1 811 1 41: 4 II PP - 	, g, , 	s g 	%..1 ‘,: e 	ea 	•.; jIm  
2°. SI lif WI IV eIl. v u tqf 

7 i.T. izt 3' 
o Oh io via; ti ii lilt 

1.  	7,T 	me 	gli - 4' "ST P al m 9-0 
ns iiii Ittl 	3.  g n 0 Llag , c.  10 gli- kwi. gl,  ft 	4 -a ts z e R ti 	2 	la ft t  .. 	. 	.2 

lig ilk !4-. 	va 	,1g4 . 	1 ,3 .M., 8 

41 To 	¢ 	-4 • 11 •I"  6>. 	• I4E. S  .0013 4 '• 

	

0; 4  lit -- -4  ii 	; CC IPDS 	il 

il 	
al E ell 4;1 -1 13'2 -1  
'1.2 	.Thk 	; 	tglb'  4 .-" Q;RA ftm  

11 -
• 

_07 ,,1.7 1 	im a I 
8 ;'  

41  a.gg' :R sgZ'V ';' 
E 	 -- V- i- c4 24% cAd% ,Al. OTA r Aii 4  '..0x 1,2 g.msq's a , 	gra% „se 

a2S-. 
Al mil Pi Di 111 

AR00048886 



g 	ga..Eg 
^•• • cl"gseg 	ES cT%g -5 a L'- gT 

411 

I'Ll 1 15 %V- 	ji V°  
at 1 i 

	

Oil 	84: 14 -I . 	..... -.,,.. . 	g g2 	a 
. io] t.. .0 . ,  

	

Et° 	 r4 Eme 	6S 
i,bg:e .Q5L 

2  "gt-50 9 . ,,._s 

	

.g 	..g E K . 	 EcL V g.2 2  .---o 

	

a vg . 24 k a gips 	.=, ..._ 

i O ti22s 
gi41 tE,P 2 t 2,r Cg „al E a 	U■ 4 0 	STU' 

	

gt 4' = 2 	! ..g. „ E- 	. ; 	;.t t ^. 	.f, 	e.r. 2 2V -z.1" c4  ; 6  w R 01 2 E 	. gh s'Aag.i g 4  
...',L 

A 	z 	-5 	12 	_ 
p. 	 14-3 P; 	z al • 10 8  i 1 i 

211 2 	i 
 i 

m  . 
g:11% 	 1 II I,I 2;  
ill! 	] i  

?., 2 	pg52 I - t.  A N c N 	og 
1-113gS 	1g 'a A zet s. 

I: 
	 4-1 1 i 3 - 1 2  -' 

<h$s 	-a 2 	tif 	11 	11 

.P.2  q 2  1 iih li iti] 	11 g g Lill 5 4 

Ti 

0 m  s 02 	E 2 	 m 0   

	

si 	s 	-0,2 0= 
P.S 	t 	 a 	g=p22; 	.- 	,..% 

c. 
:z.: 
8 At 1 	i c 	

A 6 
4°  6 

	

. 	01 	g 2 '5 i. bt cZ'peN " 	' 1  g',4_15 :26* 	a"4 gt 	2 11 	1 	.84 
22 4, 415 e 	2".. 

's. 

 

=. 	 al 	ft 

itg'2 	1 	t 

	

V 	
.,, 	...s .§ 	.1  

'6„.$ 	.-.E 	Rg 	30 
7.3E2 	E. 	c 	 . 

	

. .; 	
zSBUh t. 	Z= 	a a 

li 	gE4P"'0 Z.E .2 	1- -tl i . .-.g2 	..-0 	. 

141 61-4-41 2g Ili 
7 ay 7 

li! 	t 	n 2 	00 	0i/.120 	
120 c m 	.s cv  

-0 	.s c  g.tSg2 	Dt ag 	g ,s1.2 
'24 g 	2 00 c.. 

	

.. r7,4 	rlEa 
0 

'e  tt laig  
114. 	i 	z .c • 4 gaavel ' -,t. 	a b.! 	ma  R'i 	0 O 0 	- _ o -0 

h g 11 	Fu02Sa .P0. S0 
	tEe  =.5 i2.2. n  

°A 	g ., 1E:1 1612 4) L. 2 5 z gle 0 

• 	

0 a I3 	apEam 	1)2 	Co 

	

. 	06'1  c m.c 
la -0 
	 . .g 

0
x
"gp
§ 
	

aig  	
.g

2glE
a
SrI

ig 	

m•   t
e- 
g
o

i
x 
 
 

	

1
.g.g2  	.

I 

	

z ki.o  F 	• 	
. 	 4 	g i

IPIt
s. 
  

i
..t 	
l
i
.a  
 1
m  
;
0 

 

m Im 
5 2 : 	azAVglik gl-S ,"0-  lat  .ga . E . 	oU k 

kh 
	g  

,i. 	. -.0 
. g : v '4 flwali 11 il 0% §s Ri. E . 	 _ 	 .0 gEg -,11: Co 11.10 c.,R SS g t  

g Je 	
6, 92 	1.1. .=03 

,et . 	.2-18 	o '2 ..s. 	b> 
c., 

O i ,ae, 4a  g m-
t4 	Sit .E 19 '4  I fjip  g;aEla ., g c kt :71.0-4  

cg 	g uss -ss- g 	.gig  0  8 	155c 	41 m la n' 	8°... gm'A.g  . P-ga n0. E Ism 
. N 	= 4.5   

m m4R gsg26*0 
... .g gtk Rt44.e S a- ri 	:2 8...10 c ik 3 .Mt 1-, itta ErggEt 

0 .1 .s. . . g 	la cc-wz.152 E l' 	4°4 	2 "g  gl Zti EPA kg n. 
Fo N tXom 	 m 	 g m 
ge.2 

,ii 	allgg g igi 	2 	i hg  Imo ing0s21 g 
,1. 2  .. glz'g.i-8;gliTAV 
re§ 11-81594g 2gIr _ 3,: :0,A=TMEA141151 
Elgs gilli 1111 2g.  °: ar Iggll 	; 'mc,,E 	2 	g'S lig.4 	m .-Eci 

.4  PA liblaP21114:21 
0-8 02E0 

Is 4'4.1 g.5211-4M1." 	2111.1r09 I .2-149 gpilie=4:11ligils 
• 

1 Zig.R 08.,4614R26agl. 
E ilq Plgs , ...six_42, g1 L, 
-07 1...g.44.02:2,t2T-A 

a eiZ8 aTA:gis!,54];1§ 
. gal (0%g_t4ais2.g2y. e4 	, 1 -4 l'e6g §.1W1151N-0 2 -, 	2 	Im E mc e - iP-4 "I" R' !A --4".' 2V- ";4,41 52s;:3 8 --s -z gala 'sg 2ct 4'15.5 Sn "arassillIaa ia .g UV kg 2 ; gk2 -5.37.a,R c k-;;21 ;72 ,Ezagg 1,sg 

-.0 4° oalgaVo it11.4.E 

'122 Immialivizg2'esT4 24;t1 4e.s5t1 	11%Ingg-:0* .D Vtaa 	 Tag-§§2elg I Mg g2ffg..1...gg- 

AR00048887 



ps 
st'zi 
'8.°°
el  2 - t pa 
arZg 
aaNi 
44,1 
aqas  
thtt peta. --240 lEE 2 

I ll

•  
Ot10! 
oilig 

g , goaRzg 
a!N.T11 aastg g  ta 
agli4 gig!kE 

I 	• , 
1...„ ?.. 	Cc' 	 I 	. 	I I 	. • 

	

i 	A% 	
6 4D 	0 	

Va 
" 4 al  a -l TI AT, es -Eg s   

NE s 
g 1!"! m %I 

.s15. 	 Vs mf. 2 -g 	c 	 a 
ctrt  "11 adii 2 . 1  4..2 	 17;4 	ri 	.a 	.Eg 	ig .1.1ig Nw.a.t w 
aa 1"14.4 g-.m URcE Pt CIM 

sm 	A 	eLd .., 	At 	.. >. - EV' ea 
lp .0 ,1 1-  es-,7,8 61 

ER2 %g 

	

ti 	25 	Vma 	gi,' 
721§ 	t. 2-S .g1P ggEt. m i eke  8wg 	I.. .0 12  " 2  S. 	c.  

z s k al5.-cc iai 111 2s 	1 "E 4v 1 	11 19,4i '28 
.11 	... 8 a 

8 pr. 
ageo 4 1i 4  stR; ei2Q il !• i "a 0 Ig= ge, RU s  ? .a . 	 .- - . 	.t  .., P 

h • g 	
s a 	g bg sm. !: a  gn  

*2 	0 ELp.  2.3 m WI to; h's1 -alpft Vri- ';s. ..s 
z... 

ilt-  Ili; g'  a 's 	2P ,11..4 
 

al ling tllaNg %aR IT; a 11  Ica 2 i 2 23; MI io . 2,,9 ,40.  135°. V 
bS.R aed4 	 '.; -6.4 i Ak Vvo 2 2 	112" 3%4 
p‘a Sma:Et. N.A.ff:] 3 ;'cl. BE§ i li rgt 211 i WI pi 
.Va 	HD e'lsg 	IQ..'D  qs 	 fIS:1:4 	1 

O R.2.. aa! "Ptils g - z al  
o 5 cl; § gat 

.v ....F,Et 	 IA AmA - 	mIN III a ss  ..s v 	vg m tsA  a P" 
g4g. .§1.4 Ma E  12 	.., 

O 8 gtg all ggS§ W4 11 " 11  cc D la" g7 
4.:i..s 	g 

ri 	
ed .  r. 	

173 a 'g  Ili .kil P2 14.40.  N 	 ‘tq2. 

i 7 eild 4 	 4 	A 11 . i'zikr9 	 g  In ctga(11.1 
wde 	gi 

8xt 

g0.2 
""1 

t.' .. 	1 1  2 	i 	
. 
2.t 	

. 
g c• 211 S:  'a 
‘ sp2i a . 12p1 g . IR 

Z Oa IF; 
z .11 	E 	a. ti iT131  a a 

8" - 0 	1 	tt -it -§sl'i AO itni 	ai ii ials ,4 
,?1,rE;s- 	s.-.1 42 	:7. 	

2:i. .6,!- 	W45 6  .g .. 	g 
1 1  I.01 

4 . C C4 2 	i 1 	.6.2.. 
P v is • 8146 
gl. Nig " 	it  ..ei  
iit cil Il 	-V 	t114 

	

to 	Cg 
01, in 	e 	

tE '' . rt °-  
Ai 31Pg 

0-  espa 

	

a 	

d 
vR 	

I.* :g. 1 IP 

12 ii 15 12 ; 
et 	..e 1ieek 01  

11  ' I" 	m 

SC  i% giiiti 
, t 222 H . ti-, 	 il It Art 

	

E 	i 	 8 	S m- g 
ip MU! 

	

m 	 ii 0 	 1 
i..a 0.a. 

- ,-.31 F2' 
4 41 s.I 2  e g 	

•
':' 	8 !! Nill! 

1 =0. 

.i 	/1 .2igv 
RPR hid qi 

1 incl 
13;r: 	41  u 5.9.RM ip 31 gs ,k 
Wg ii Alin . ' 2,0 ga 3212,1 

Zcl. Anil 

	

1 415 	. 
. 

AR00048888 



CORRECTION,  

THE PRECEDING DOCUMENT(S) HAS 
BEEN REPHOTOGRAPHED TO ASSURE 

LEGIBILITY 
• 	SEE FRAME(S) 
IMMEDIATELY FOLLOWING 

AR00048889 



gl 
a, 

gaig 

v, 11q gs4 
-2Et 
Ekal 

?Avg 
g" 

t-4 1!  
114 E 

611:4 

FE  5s ,g a 

g 2 UN a 

4212: 

pg.§ 

.aa. 
oggm 
gaa 2  
sD3 5ta m  11. 8 °5 Ea rtigi: ia-4E 
g4it 
Bas- 
- 13 1 5 z. 
L.-3gg 
??Ai5 017.5 * grais 

CO... 0 

CO4' 5,g m.,66 

O 1 
%QM 
.124 ,9.61 
ezr.g  
gpa 

Ca m  e2ik 
"a2! 

a.s1 
§VA 
si =  
gat 
1,6414 

011 

aa§ 

gkg ,9 

1 

Ito 
mgg eg. 
3.4 
Il §  

4

▪  

1.g 
Pfti; 
ISA • 
0 41,

• 

0e 
0 0 up 

Pu 

Pu 

m 0 -0, 

zivaMt 
1 ”, 11 s2s1 
W,t rl 

pal! 
(01,s 
wftai 
07.40a 
cb”,"a CC 

ems 

Pu 

  

   

c' 

Ph" 

1"5  Wm§ 
Ca#S 
5 S4ma 03.01 E  

.340 1  
§ 2Eg  
.V.Z2b 

' 'III 
tc.G=00 
g9 112  30. 0 
g lil gi 
Iti L:411 

.c3S2 1Iusto" 

4.J 

1 	m 
1 	.2 

I AR .4 m 2..a .a.t. 0. 
ail Ii s 

A ,... 	.. , z2 	2 _ -6' 
g .8 4 e 	2E 	e t 	

e  li - 
. xl t, a 

ut § 3  1 	s"'2 (44 av , w  a 	2..6.. v...„ .s 1g  a§ tigl 
-F 5 

 
,t
A4 ih in e l  
a2 a:sz 2da gi agl.  201 

' § 2 V' 	4 ex, 0" 14
1§. mg % 

aa Li AA 
.11 I P E2 	t. .. m .x 	0 

1" il 
i 
11 Illh ki 	41c'eS 
„- cl- S32 
Faiii 	121i *SA gni ; 
401 aaeL; tr- 	.ag48 
41 lint 
i 2 ilqA 
At% s2g73.2 
In 25W4 
P'5  11 gi wq § l'.;v 
lig 11§11] 
Ikg Okll aiv „i.i/ 
ip pkI.E'R a ; 	1.41 oc ,:-.s$" Egtz glagl,,j 
2A4 2.21'!E! 
:Ti 172114 g!A ii1211 
Rig 

r-m 

AR00048890 



4.4 

1;2 

DI 
CO 

.2 0  
ea, 

4 "  
65 44  

a 
•••• 

C3i.g s -tsm. 
2E19 

• 

0 :z 
Jpt 

0m1It 
31-12  A 
. 1 N b .0
E23

1.1  

sigh 
.425,5 
-gme v t 

.5 	It 
.0a1517,2 

8gd'tt 
gb%-ei 
t2 P2 
p s 5 1got3E 1_, Es9417.  

ct 
at4 E 
, 1111 
ht.V2 
4 1§11 .ol-m hgtg 

g -ves e ,3 
Irsd 
4 2 §1a I_ Ito 

 

I sge 
g.12-Ect: It 
th!tl: 

;;?%21. 6c3eca- 

0 

■ 

41 .11. 

0 11: 2 

2. t 

:Lill .. 0 . 5  
i  13! -s 	.44,1 
o ..24 a  
a thIg tEa t  

; 	
8 

'..k% 

2 Wig ..g76%12 
VaAh 
•

32e119 
2 p44.1 ct. Lf.g 1g .21”."2 

a iMAI g0 

t°42.2 .g.1: 

2 1-allE§1 2 :gm.I;1]  
2 a.§.88i 24  20.0 ps.agg 34=' el a .§.03 13: 0 1a 04'8,4 3S'2 7,1 en .0 
224g2 %%. 0 ggc- gmEA2 

It 

iii1111:11 TgE g.;65§M. 

•

tirjgn g'mt terg11;  Elt rUgh 522 igq3gfEl "Oi>aglf4Z. 

1043110 -giuth.v2 4 ptlAit.11 E 

1ifl _ q  
" 

. e  

MO 

PrZ.g.-0 1.1.1 
C 

AR00048891 



g 
ag .04 
1,4311 

3;11R 

" 

lean egAg Eswm 

WV;002 

1114
ID  ID  

.E11(9t • -W2.0 
g.gais 

.e 

i2:215 

gi

• 

'kg 
2 E17 e• 
9 g2itl 
loWke 

gl.g2 

PIE ID 6Kw i 
.27 • 

 "  
55gt 
gAP 
-E=26 
slat 

o 

;i41  6E.* 
g aa 
-ggs 

0. 

0. 

--seS 

m Ive 

^ 

• 

•Ni• 

2 2E a - 
A vsp. m  

V.-24 
ID 

:412t 
1 
Zwzt 

RE:I 
Ee ls 

§ 
%pg. 
KE2g 
s4w 4  064 -0 
nsi 
,svig 
A ,Et 
gctlt 

ID 

OM& 

-.4 

0,4-1 

I- 
Nl h 

S u°31.- Ble 	.P.. 

gtha8r4 Pi 
twilig 1E  
m e .2tgrak 	E l  e'2 
igill 	...a 
%aai. 'qa  

IP-10  11 
lqlte* 

	

m E 	51 
F1aAigll 2- m..a.
m,E.tR. 	a 

...... 0 
.Ramllit- tz 

plifill !I 
l'aReis.N 0 
.2lAep .s 	ii.e 
ci2,„2.asst :A 
t"VallIi S4 

1:211021 j4 va.-0.a '.e6 
a 2 1•"'2 A.g 
I i teliki  -. ...4, - 	K as:wi. N. 
'1E-CV44 
.aaRre:tt Rh. 

-15 

cgVER t.'4kamto e. Qz0 aztttu4>. 

pl 1,1s t  

• ID 

7.- La 1124 
VP§ 	E  

ii4 i ,p2 z1Z 

IDID 

.PEqg EklIv 
t--8-21 1 -2. 

VAg 5 5 .gto-
1,2.n .Z0 1 . 
vtli tt=44 
At Vggv2 2 

hE -42  
*R 11# r41.e -R3z 

:gt4a§ A" N  p. -pa aTer,-U 
Wc1 R *Rd.-0§ 

savg 4v., 1T4 
4P.O. 

tire-  h41 1  
aagA Res 

Wa 
vag 

• 

1 g 
.q1 

.1 211g 
Llig< 

U
2  

bo 
1]s_sp 
t ol-t 
bi2Tp.egg 
46 .zd. 
24'a 14 
1411/1 
T 8 0.8 z o3„9-0 
PlIgig • w .. 

§49.11 Q._ . 
e2-12:11 
ti2 stli 

MOH 
'”lai2  

1 
 "v4m1P. 
',:: loi 
lads 2A3maS 

AR00048892 



5-4 	• WE 1 i ..e4g ,51 Rut gh s 

	

s iz.32t. 	Eg 

laitEl ig 
Will 1 1 
ialh -a ts 

	

.._.. a . % 	•.z i.  
AP-Olt. . 
TstutAhl c 
1 lTiat. El 7,10-pcs ?8 
.t.7, E10 0- 
RV`a.Vg :t 

	

i1R3vE 	0 ,3, 
a.a 

	

20...s.a.2 	0Gi. 2e.1 

41 .4 11
4g 

 ilE 
430 10g  g-as 

NW Iri 
ittltxt 4

0
i ,E. 1 m 4  

tIail ct;.1 

1 .8 

t.gesm 
ligEp 
Tie 
s 43tes  lie ss  
32&-=4 
o Wiz.;  
RE411 
24 	zi 
ipiiit 
2 liwW§ °  

°ANA 
Milgt 

g ORPS g142 

	

oog 	. .11Q 
tg t 
.c ..m 2 	c:is 	m T 	,nc 	 omb 

	

3-6.1L5 	11=ASea 2 2m 
.52 	2.; 6' 

•

.° 13- TE 	1*. °442 
Oafff: 43°.3s2.6 2n- - 

:!-g 4; .5 1D215 4.k 
ccE 	1•  .e 
s2 -2  

g3 1.10;cE:t 
ag§p1 .8s474i 

oR ElVg0E 
SI .Rit -Wi g 5i9 1- 

0 4c ,aS gP.U-E 
e; 	gEn.55 uPI.P 

ei 	gR 	 ,g,.s E i! 
g.2 0 t' 4 	T.70W 2 %; ,t'ai 
IFO 	L;IT,="0. ibtqg. 
Ita 	t 5  2.1-614-5"; 

7.5 i4. LE -e .E 	 4.'44g 
za. es?, E.g. "6 "6 	Z'ot 

ge 1041 0S TO 

g2). M :11 	1.81- NgE 
.42;3. 8 1 .§ 	 Rae s am 
s isl 	418;0 '14-01a -0 
5.'8 a 48 	 "ge=re. ,6  

limA 	ki kg g a° 00 	 -Or- 
• o. :It Nigia 4Rith 

-6 1 - .m 
, 

LP I  u 
i e Zt 4 

i  s. Igg g 	R Vi 
Irgl 1, ATTit it .rd 

Wtil It gill al-
igh-  .88 JI-4-it il 
%Ate s..20 bA..g.a ,- 2  3 P rZ22 11 

"Vvg 'a •  ti-tIs a . a , 	v p 5 .2  
.1 C . 13 a  

s '2 7-0- . 8  ?.  
, ,v..;)4?8 , s 	-0 ga;e, l i, lio , fm .,,, 	4  

-00--0c4 e 	< -, 	si 

W
1
0

1g
0 

	
LL 
126,

0
e 

lc 

 
 =a,$

-  
1
I

i

g 
Lt 

8
• i.  

4o5 
 ;11 

l!p-ef iia its:3 A 
is li 'ii tNEL- 0 

	

agzi.x 1,fi 	p 4 
Z'4e144coa-ts. .0 . 

w tt  

,..aa...4 ,4 	15 2.. 20.i. si, 
11t2.54 14:. ..2.2 _.5  .0.,  

0 x. . q.....1 iha 
 

.42 e0'1'b S- i'  E'56  
mEctSk :Ea 'Eq° 74 1  ge tua..a ve 
, 

AR00048893 



— u , 

PI 
6 

a"ENct, 

.2killq 

1,
12

2,
89

4  
 

1,
0 7

8,
3

73
  

I 

ZW31.
- pi 

ici c., 

s.s, s-1, s-s  

,.....„..„ 
,teeoN 
..onnm*-  

'^''OCOCriM,: 

040 
in n. r 9_ 

[
  I t
)  

Ex
cl

ud
es

  n
on

-le
x  

su
p p

or
te

d 
de

bt
.  

(1:
9  

E f
fe

ct
iv

e  
fis

ca
l y

ea
r  1

99
7.

  e
xc

lu
de

s  
bo

nd
s  

Is
su

ed
  fo

r  
$e

w
er

  
pu

rp
os

es
  b

y  
O

rd
in

an
ce

  N
o.

  9
7-

46
.  

Ef
fe

ct
iv

e  
fis

ca
l y

ea
r  M

O
O

.  
ex

cl
ud

es
  b

on
ds

  is
su

ed
 fo

r  
re

fu
se

  c
ol

le
ct

io
n  

by
  O

rd
in

an
ce

  N
o.

  9
9-

  

22
.  

I. 
, 

I .v .. 

Nmv,....N 

aaalaa  
),.. 

 

1  
1

9
9

7
-
9

8
 
 

f  
19

98
. 9

9
 
 

a ...,.. 

.34 0 g agt. i - ii 	024 la 2  s. 	 0 ? dig7. Ai p 11 1 Hill Cic i i! 	ti2P a -1 li .1 eta.G itt Al WI 4 4 img a.P. Ig A. 	R .6sill6 4r. 11 .1 ,-it 
ii • PaIg n§ i 0 z ialga y n Its s  
il 	lab I] is al 	OJT b.! ig hi! 0 i  m il r. p pi 1 MO. tli .1 W'l t. 0. 1.  7  t21 2 14 tl 1;A 
fl 4 Mgli la  4 '10 nil 

lai ,1 Alit* . 3i Is rag. ire -- i.  vpil iti s' 
sM §112  h ig '614 i Ilay "at gi .9.111 A k II   

ght. S; Lillre 
04arg =„4,!.. 1 a 	,§ 2 .s 	-6s 	apt -4  eqat g..t1 si ;:igi -. 	q -4 al. 11 "41 	41 It43 VIr%. SE 6 n,:o 

. 4 33 5.g.zv a, 0 . 	„I, I v,7  ?as 1*.i 3: I-a-2 nt .1,1, qvg-.2 g 	2§... als g tw g a i two gs NE- "L; 	48.0! PO z  24''R 8.  LI! ig 
Ill P WI ci " sia V, N:tiA pi ez m - . E 

	A IWO 50 
 . _ 	 or: . aal 1 livz VI PI glg. §1 V3.-ngNg.R %.2.0k . z el 	4 	 =  

!. ! 
SW)g 	 gl.t I ?cat glg Will-02 esza kt MI . 	 6 to 	 63 	 M mo> 
gg2 

'1Z 

••5- 

36.6 

AR00048894 



Vg L.,. 	4..,qc,  0 	u e ri 
...o.... t1 al.x.g. 

.0 co co 

e 
'74 

04 
2 
0. 
N ,.. 

NI I 
4- 
Ol 

til 

§ 
o 
4 

§ 
e .... 14 

i-1 
.. 1:$ 

0. •X 

a 
N-
V3 
OS 
0$ 
40, 

,Z, 
C14 1.... 
v." 
10 
LI,  

§ 

g 
4.  

C-. 
 .d .. .„ .1. 

N i.„. - 
4 

A
1:1 

d 	44 0 o 

ei. 
e 

g 
0 

.2  
k2 

' H
w

y.
  Im

p.
  

B
on

d 
Fu

nd
 

TO
TA

L 

a 
.. 	z" -2 	t 

-q ' N 	i v 
5 
1 	"s.. e z a e . 1. 2 	1.. .,... a,  . %,.. . c m,,,, 
E  
1 aWri 
FI- 	 m4? 
c 	.22,1'12 

t a 44.23.4 
t giatve 

4  Req.  
i 202E! c.a._i-. 
er 	..1-0a21 . .....§,m I  
• 41.21IN 
O Ilepe? c 	a:g t  et 
e E .21W 
3.4  

gt. riVi.Sa ,.. ...- .. .latzt 
t-' 17- 1PPE 
2'1 .114 It 
it,  ! 7:74:1 
4a tiik 

Et 
f 
f4 

z= 

!a 

a 
v. 

Es 
.g 

2020. 

mEZ 
2se 

es- 0 e 
. c  
'go 

mlk't 

2 
a 

ccg 
00 
Wt 

cc). 

2-4! 0 0a  oa k._ 
0 a0 

gal" 

ca o  

LU 

z 
ail! 

A;-1 3 
h".%N 
Zt" i 

.g 
li!Z 

2 

I •  
'a'Ztg 
Q2 
a.z't s'm 

13%g 
ati 0,.. s v s :  
tA;E 

e4av, 
1Tga-,  
0 2° '*  

I  
tr8D- 
lki 

:§ 2  

Wg 
0-atg 4  

Si 4' 
g 
o;asI2. 
dIa4 

Pill 
ge 
.9..tavA ar,2 
g4,45; 
Enzi-
va5 .an 
s n. 
gge.4,S 
M 47, td.  

cli 

k.x 
§ 

4 
§ 

a . 

§ 

§ " 

a a 
U. .= 

1 
r.. 
. 

g 
e'z ... 

§ 
g 
lo 

n 
"IS g 
ca ti 
k % 

a ---  
ri 
•• 
. 

a 
44 

No 
SO 
40 
Mr 
IA 

a, 
47s 
ci• 
01 
us 

CC 
0) "a 

003 
Vc 
01)=,  

•••• 

g . 

c0 

03 
gi " 

0. 

g " 

di O.--  
tig. cl 	tZ e l 111  i1 ttR 

  

t.4  
131 
'La 

gl ez, 
kil 
ia- 
gat 
i7:11 

2 4d-. 

1.`4 

74g 

  

  

 

 

 

   

    

g 

264  

▪  

§ c 

if 
5 

; hg, 
2̀ 0 
5;3,. 
SSJ2  
S'4 1 
mi: 
Oki S m , 
3eW 

Mutt. 

0. 

ES 

ecom 

. 55  

le18 

AR00048895 



A 
ALI 

4.2- 44  
0c3 

e  

tla 
.0.42 
VG 
Z -R2 
"a44 

aa; 
.6 

2'3 °6 
003 

REA 
Int 
x= gre 

t tZ 

22h t.oAe. mObq aiesa- 

r 

• - 	,.. 	
0 	0 	

; 

4% 	cb 	to 	s !h31 	 .a
e z r - 	I/ 	11 	m.,,,. 	.,.., 	_ 	a E. 

u 
Is 0  . 0 	.--13.-a 	-gsg.a A;.,. 	kegg 	• 

S.45 402 Nit 

a,--$ 	.1 8 3 	42;14 	p lg  
All tf.t4  agrai .10 Lk-4 	 I NI 1 ":41 tQ  t 0 - 0 O. 

m th 4'422 
]ii Pa" 10,1 1  gh F 

-@ ,..T 	0E74 
I% 	7.140 	51 1§i g. m4  

a 	,ggZi g 	.- qg itg's w 	. 	Nei 	g 173.5  
Pg5 	'.4.42, nggz  
..s2 	rae eo.m .e a 62: 

Islif 3-W° 2274. eiti Mil 
1  in • 

• 

a 
s  z0,e,x  a.'" 

	

2 E4'g- .7q.:1 	2ke 	se2a ;..sE e 	=i1.6 %; 

'§ag 

	

c*--1 -e.- ,n 	-*- .2$ 	°' 
N N 6 

mt  1 .4. g..v1 y 	g4i (1g.qn t gki 
•MEI * sz §.. 
cc-- ro•c  m m 	

118; Ili2 1  ig iili 

 

I i 110 !Eh Ali 	 22 .g V4 E `Vat VtIE m 	410 UM; ii 2Vir  ..1.. O 
012 	2 v041 ,7  4 ' 'R '-2 aR lig 1,.. :"4a 02Aa h Ilag vkii.  kea; 

0. 8 . &lit. =2'2 i rd12 ekgiE al 11! . ,..... . 	n51,  o'rg IN 6  lik1. 8  V.411  12 151 w KaL*:c -@a-0 	i i .i,  -40 	i4gi 2. I TIg 
kE°3 	 cl- 	:h 	-'1 

1 	ekth eal; &a  
"OA 

	

x ek i 2EZ1q RP 	
i gpi gtn ,i'l 13 3 

k 	
jtl MI iill ',Ez. .a

.  0 E,. 	.  0 	0 	 gg! g -.Qt,1 lg 1 1.1 .u] ,,, 	..... e  A. I ng  2 AL4 

	

Vir 0 32  'g 	1 2. r2”, .-”X s' V2  8,1 0  
0 8  
0 " IP, 

gll: 
0 O ea a i..r. 

	

.v

• 

ab .xz• vs 	. g iiii* nvii 4 .=_ 1..i 

	

Xg4 	2 4 	mil ras. agf 2 i`g E 
0.0E 
g0Tz 

g 

r6n1'6 ..5108 . w  
410g 
a ‘i 
0 14tii 
a 224 i 
24, CYV 
Oggg 
8 2Prat CL1 	SZZ1 § -'4 0 thei Mt* 

0—P4 4 Q 
Wap 
ttozul- laitzw 
.croui, one 
4W,20 CDI LLNi00 140) 

2F-g O LU 	C ok M. 
1100g 
(T.  u 
z0Z m 
oac ki  ° u0 

imi .— cs,4a 
kl,N
.t. 

4, 
.x 
C,a " 

§ 
g " 	- 

9% Pagst E 
" 

a 
ce L., 

III , 
itia.4 

- 

11
02

11
wa

y  
Im

p. 
 5

4
,
4

1
0

 5
2

, 1
62

 
Bo

nd
  F

un
ds

  
Ex

p a
n d

ed
 fo

r  
Ub

lit l
es

/ O
th

er
  

En
ter

pr
is

es
  

G
e n

e r
al

 
Bo

nd
  F

un
ds

  E
xp

.  
/E

nc
.  F

or
  P

ee
d 

B
us

  F
a  

_  

D 

E; 

Hi
Uh

w
eY

 fi
nP

.  
$3

,5
8
7
 $

4,
68

5  
Bo

n d
 F

un
ds

  
Ex

p e
n d

e d
 fo

r  
W

al
es

/ O
th

er
  

En
ter

pr
is

es
  
5
1
.

10
0 

G
e n

er
a l

 Im
p. 

 
Bo

n d
 F

un
ds

  
AP

P r
oP

•  F
or

 
P

ee
d 

C
ity

  B
us

  
F

ec
iT

 

0 
--_, 

g  

z 

.1 

2 
tit 

G
. O

.  B
on

d  
1

52
8.

0
0

0
 1

3'
60

00
0  

I   
Re

q
u i

re
m

en
t F

Or
  

R
e f

in
ed

  B
RT

  
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
 

1.1 

r't 

v■,) 

ri 

AR00048896 



F....2 
61i 
OA 

ill 

U) o 
V 

V 

ere 

OWeli 

41 41 

. OD 
" 

101g 

at 
k Lu 

N 
... .1 
41 
41 

Le
ss

:  
$ 2

3,
27

2 
.5  

3,
26

5  In 
N. 
.1.- 
0? 
.1.1 

1
E

sc
al

at
ed

  C
ity

  H
ig

hw
ay

  F
un
d

s
 

 
B

e
fo

re
  R

ed
uc

tio
n  

F
or

  D
eb

t  S
er

v k
a  

An
d 

Lo
ca

l C
ap

ita
l M

a t
ch

 ( B
as

e d
 o

n  
25

%
 A

nn
ua

l E
sc

a l
at

io
n  

of
 

$3
3,

99
1,

00
0 P

ro
p o

se
d
 C

ity
  

Hi
g h

w
ay

  F
un

d
 Tr

an
sf

er
  to

  B
us

  
Ti

e  
na

po
ita

tio
n  

F
un

d 
 in

  F
Y 

 0
2-

02

)  

1 Le
ss

   C
ity

  H
ig

hw
ay

  F
un

ds
  F

or
:  

D
eb

i  S
er

vk
e  

fo
r  P

o 4
- 2

00
2 B

on
ds

  
Lo

ca
l  C

ap
ita

l  M
a t

ch
 
 

N
e t

 C
ity

  H
ig

hw
ay

  F
un

ds
  A

va
ila

bl
e  

to
  O

ffs
et

  C
ity

  G
en

er
a l

 Fu
n d

  S
u b

si
dy

  
F

or
  O

p e
ra

tin
g  

gM
a

fr,
te

ne
nc

e
C

os
t  

 

t I 
2 10 

Aii 

f; 4C 

ci 

ztt 

,Rqt 
aaNa; 

&sSii 
42 0. 
114  t 
0.0  ci 

41%1 0 Ipt 
lall 2.4. F  
arRt 
-E13-fm. 

P8'4 ..x 
kg g 

tita 03521 
Ic4 -1! tm8-5 
cgc'n' 

ci 

a 
tat 

1.-ta 
N.4i1 

aem 

ci 

ging 
.4g1g 

• 13ttgl 

J1
• giti
W

8  

Lii 

to. 

x s Ega t v ea-2  
2g7i 
”111  
arn; 

nr4 

,712p 

tV."4 

fli 
Cai .xa  

L.J  
Aot 
..sP. 

	

1 	 gro" 

	

,-.1 	 Wg via 

	

--; 	 "Rid 

	

I 	 agam 

	

, 	 t2V4  
uNaa  
012 
aw, 
rii3t2 
46.521 

WV_ 
%111 

r F
Y 

 0
2-

03
 

Pr
op

os
e d

 

$4
2.

1
7
5
 I I

PaP
efaid

o
ilso

A
d
 
 

1.. 
CO 
4i I Ci  .4. 

!... 

1 G
en

er
a l

 F
un

d  
Su

bs
id

y  
fo

r  T
ra

ns
it  

5
9

1
3

, 8
17

* 
O

W
  

43 
3 
11 

..... 
10 

.1 4: 
1.4 

bl- 
EN H 
'S 

Ga8 

AR00048897 



...: 
EI  

!gm  

..) 8.:  " 
pi 4 

In 

. Zi rti g ,..: 	. aP,;-, c...- R -... 

Ob 
t 

ri, 
--_— 

ad 	1::, 
4 d 

% 
01 
kll 

LI' 	.,...ie 
,s, 	-: 

"t• 

u.. 
liq 
Est f 1 R

em
nu

es
  
 

%
  C

ha
ng

e  
F

ro
m

  
Pr

ev
io

us
  Y

ea
r  

A 

.Or'a 

Ur. 

AA 

.t 

4. 7g 
A:g 

LI 

t24 ..Z24.; 

" i.  
2 
t2R Rii 

Pr
oi

re
d

ed
  C

ity
  G

en
e r

al
  F

un
ds

  
N

ec
es

sa
ry

  F
or

  R
e f

in
ed

 1
3R

T 
A

e
m

e
tv

es
  O

pe
ra

tin
g  

A
nd

 
M

eh
l fe

na
nc

e  
Al

te
r  O

ffs
e t

  B
y  

Ci
ty

  
H

ig
hw

ay
  F

un
ds

  (
Ca

ku
la

te
d 

as
  

Fo
llo

w
s:

  C
ity

  G
en

e r
al
 Fu

n d
 

Su
bs

kl
y  

In
  T

ab
le

  6
.1

- 5
 O

n  
Pa

ge
  

64
3 

o
f S

D
E

IS
 Le

ss
  A

V
 C

itY
  

r5  
.g a  
w claz" zz'ael 

giq 

er'A 
a Ep. 

0 

0.E 

0 
0 R 
R - 

g4 S  x 

4 '04 

Iiii iiiiiiiMilii; 
1 -11-  

II HIMIIIIIIIIIM 

I' 

iiiiiiiiiiiiiiiiiiiii 
finiiiiiiiiiiii 

iiiiiiiiiiiiiiiiii 
iiiiiiiiiiiii 

Igi 
...2 

tI' 
Pall 
2111 

4h4  

tlial 0..61 
upkt 
g 

424. 
E-75 

44-qj 
r11461, 
ea-ito 
4 1 4; 
atiU 
40 

8411 

A.2 Pi 
28 san 

• 

kliti.g. 

31.111.41 
lii13 6 g1 
1 1T

cl 0 
-9ig 

-g g os.a mes.z .4 
nrelsJ i 
v511-t.63 
1101-61 
1121413 

illaagi 
o.A112 , 

4121:"41 
4:;.wgte4 
Frew5 
1E-s,gWaa 

I ii f 
2W41 g=g271m LI  

Ii201 
211 
I 
lk 

U10,4 is: 	ER 

lad 

11111-5  _VE! 
Ig°P; 

LI 

PeLgial 
ezg824 

N .g et 04 
212f5 g; 

uSmciEEe 

vTi 

"0..] 

I 

AR00048898 



a.< 

'0"e• g 	1 
ve s i 
"5;1E4 	g r„ 	g 

ag 2  0 

laclEm 
cortge= WI 
giik41 081i i 
2 E2 112 -Ilan 1 
ql.....pm V.t=zu 	. 
gg E41 tula i . . 3 1 1  ..av te 1 
11-aw: 	eLtra 
livgt! tif " 0 
2 3 .5 81 Pit I 1 . 'Ai OiLL 
gliill 111 1 1  

i5 

Eti! a 4d-; g2 .2 
t% v a ...1mg, 

EW41: 1  i 10 79  
'4,11-t2f° iilil !I !I 
w i..x.. ..„ 
-.5i ta2 'h.s .... 
mc600" -sp.qaii Pillil 11  :; 
Egj tlg 

r2.6 
se .2 

4 	 liE 
go 
"ft 71 
a 

m
en

ta
l I

m
p a

ct
 S

ta
te

m
en

t (
FE

IS
)  u

nd
er

  s
ep

ar
at

e  
co

ve
r.  

W
e  

AR00048899 



Final Environmental Impact Statement 
Primary Corridor Transportation Project 

Chapter 7.0 S(/tWr 

Comments and Responses 
Neighborhood Boards 

and Community Groups 

AR00048900 



144 411 1 11 IAA 
:111 !gib l a .q I WA? 11114e elfil ill !g  1 114A 
21 1i] 	 Eq11 11 
11 11 1  11 1 1 1  III 'A 11 111g 

1 1 111 Pi • qiqi 
• 

fi:410 B1 4 14 	gB 	13020 ' &BA ff. lafe 	t oWgi 
igiti !gill 41 1 1 I 1, ! f- 	Llgsl 0 	a 4.1 MAI Fla gla 1 14 111 1 
P"a 	g ux:4 4 Vs031 1 1 112 :44W IV. 1 012 4 M4 
liA 2 s 1 4-44J 1.2g I I !  •: .6511 4algsh I 2A 	glg2 

111g 	
E1 1 

4 l i gi ! 4 	- 1 [ 	1§.114.3 
i 	 iiu 	1 1 3 §11 
4 416.! has4 

l 	
gAlhA 

I 
'3 

1 

AR00048901 



I -  1 	1  4111 iJ 	to 
. WI 11  i Ili 1 I pat, if qh& 
-IT ',1  Pill 
1  11 4 1 11  Pill 1 IVO ii 411§ 
z Igil 11 iii ii 
i, E  Ilil 1 1  iisll 
1 -JP il ler 
Eg !id il 11111 1 lql il 	IvEici 3 	i lIssi 11 8 q11 

II 	la PI a  tr gl. 11 1 f 
4  a 	1 441 1, bg gl ts1 

43I 	I 	I 111 08 	b 	46 	1 	g 1 n'  ql 	iI 	11 i 	1111  114 1 2 	PI 	g 	III 14 u'l 	di ai 	b 	5 111 PI 	11 	11 1 il- 	4 	 1 1131 
• ll 	1 	1 ill 	il 	I 

	

1 21z.j 	, i lah 11 1 11.1  
LOA ' 2 i 	t 41 a il ? 1 
gi4 Iv 	4  . 	.A. 

	

?. isi l 	.4  
V illg 	8 Ili 1 l i i • 1411 gill 	1  elf 1 4- 7 1 1 01; 

AI WI 1 1 Ili 1 11 1 f 1 WI  vrI4 Till 1 ; mn ; li i N III 	 OaD  mifi Agi; A 3 ni / 4d 	4P ! 4gg l 
 0.4A ;g4 i 
 OW Jp. 1  

x 	x 

AR00048902 



0 	V 	 0= 

	

2 . 	 C .5.5u 	. 	 M..gli 	To -1 o-2 -g, 	go. p 1 	i 4  Aa ig 

	

g4 .ET21,8.8 	
08  vis° 	..• - b- 	 „,,,,, --- . 	ono. !.4 .4g8 	.figg,  +11.15§1 .., bilg l  , _ 	.sg41 

	

.3-60 -a=4Sb- lunaur 	eg....., z. s.-  

	

1. 3E p S 1. 0 61 -12  22 	45.E e_ .ggl gazi Ii4ta, 	 c;,),,g1 . 94 	EM.74't.g 171 01t 
-.EX C :fl'h'IW] 1 Aro w.s5t4.1- 3 61 n " 	°W1 52 „4 - . . .. 
.P.INIE 11 0211 151JOili 111.11"2  'AL a 5 

1

F

• 	

g

▪ 	

0

• 	

,

• 	

p 

 
 

E 

V  ' 	

s
11-.4

sm

.

.
3ms

N

.2

;1

0 a
1

N2

'

/.

i

5i

I

a41 f0a

ii 

;  

 

'22

I
1/4

., .

4'AS.2nd
n 	

M

.

0oEg w ea 
g2

4  

,to 
=g 
	
-. 

 22 ". 2 	aggp'g 	u'iu m bO".g. .jg.g:11 	.g.Eg R,- 002_xe 	cs. 	 40 
011 1404111 171 01112f1 14MI Illi Emig aai 
.E.9-Eg .mYg.'v5 	9 1 301 2 c 'Eg..leR 'EP4'P,  ..,. a.6-.4b-  -60-mmaoo ' 17"i1- 2 1  0:21114. EVg.s . = ... ..,0V 

 ..FAI RE  ...22 . 	 2i Ha." 
 

..E.,.% .5 - 	. 4".4w 2  Ellu z g 2  E4I5 5. 
wiElalu 

t-. 	t..s 	,d RoEE 	!ai'lgb9 	.I 'u gli"i - !I=E 	EVZ4-51 7Pu  

	

.atsoz..ou 	
Elai 	m iT1.73 -0  

3-81'•4 3 E 3 ra:E (Sin"  

5-52i “E= 

NE 

C 

Bmg 

.

• 

gg 
8

▪ 

 41.2;2  6.9 m -ou2E Nv,t2 
c.5 

gaE n -03 Z=E= 
_Vasa g mAl 
u-ovg 
' 142 uu=r, 

PEY 
2 ,98 

* i4 g: 

31;a1 

7.6 g 0. 
tliNt-E111 
i - V 14  pW 1  ,.. .0.. 

.41gr011 132 
tiblg:ci fflt fr 
0,05g " 2 	1 

1 
U ..0.0'  
.23gqiql 	i •415, Et§:_..;Ii-,d 	rii u.- N 
'a 8TV411 	.s.,5 
ell§al"V.01 	'3 4 1; E g.-3m461 	<11....9. 
1.9.1e1 .2.,„ 	'4 11 
.2=0 ...st 	.h 
l 4'4E8t- gi 	ggA „gwT,718 	2- .9sc,agl.,. 	giu tt,g28. 	., • e ...ma 	sm 	s 8. ....- 

4 

	

AE ..5 	to 87, 
O=P°G 2 Egl TgA" 
36 514g.TEA- 	'.. 2  
7,0 17,5 17th '44 " t z.g§..,.. gffuS 

"Si4'. A.c,f -Es :5.5 .27.2...,ng 	c.s.m.,:l  
mEstalg7aE 2 § 

E.A. C -2 84,A Y-t, sg. .siNt3.-.60..m 3 4 Z,c4. 

AR00048903 



.0 	.F. 	grit' 

	

. ] 	x 	lig Y.. lta .E .3 .g - , 8ftglia u.0 3. saNag 	''sp.g.;6; gig5 g .1 	2:Q a 	1V MtlgTZ/L: .0.5VR 	 1 gl."H l g - 	lb-0 	2. 5  e 7: -.Eapgm:Eq 

	

e 1. -g79 ,f,i .,2673 Iv 	vie Aid tr[qta•qat ggm 	4s§ - 5 04E  ' 	A 	"53  71
T 

 21 	Jr. ,- 	F1.5 	E.g. lok • ` . . , .. ir: 13  . .39.  " • aa 	-051 ,,,  
:5  2 .1 	g11,2 ti IV 'P't'c' 2- 1g43-52  WI ; fig!' ill IP ti M  !il 1114 Es'AZA 9 1g1 
:aft 	.a. Et-  Pod 	Et; 	"- II m.s01 6  P.'s '4  Vd 4 .'.3.2 44 Agl got Bi4 114 111 1 11 4W! u 3 'W 	̀ 	P < .5 	F.e.k 	2 4g1g15'14 .5 

.A13..E""1  2:11 `aPt Pr El* 	UT 	11T lltvigl-agtg 2 ,53 ...,Lt. AT 	h.,,o 	mmg _J -52 ---2g51- Sdg] 	Alli' It.2 4 -aA 	ea41 igit' uq°6'Wba 72'-e SgAg LBOL1  4.0 	 iAa g
lg

4 	s
'
-gl
1 

0,11.1.1-11.11-gEg 
sg.g 	E2'a -zi 	p. : 11 .. 5 8 N7ligma'5 .ankt- ,Itil.g  gie g.1.531  g- 

h. 4..q3 alil 	ER3Fki.,..m.A 21-1 	gogoN 	3R 	svd 	g.§:2 1, 00.,2.58,,g...: 1N1. gAgEi mg .gvn L§E! ILII -,41 1, 014n2.1 ill; 	 P 

	

Ilib IP IfI 	INA 	W. Allitililli] z.go-g 	.02ea po-i. t Am3 2_ m a —E3 03 	ilU 	8 E cr •J u :g a 	6  S 02'0  ..s4 .  ...a. Et!. 	10 -sEl— 	a  e  E 4 tY! wi' RA .A41 .-qm. 	*.,':tie.dg.Mggg Et t .d2g. 6.1.74 kri
i.L4140 WasitIlltglg .Ald.1 iTig3=9-g p .B.2. oio  'igen 5A.hig 	7i.;: 	:,..ct'-g  

•••■•■ 

13g31 g 	.g 
Tigs, 5  4. OlEig 111:141g 711 :g 

Ilia ifini 
(1 1 11110 

gqVi It.alIa.gell A11111 
1 1/1] ill41 11; 

LI 
Tg2 
Irg 
r,t 14  ..0I 
1.2.2 
JO 
iI k 1128g • gillhis ;Ail' b 41 OH 1g WO olea4 
1111  1t  	§..t.'!3  Olt ligaz 

1. -1.,, 41g82.Afk 5.0sg 
hil Ai": 1-allani. Almilg aal 2 = E:a gl.g B'et  

	

.g 	4  "1 r21i1M;.o U q5 N 
P.30 §;L1 341.2413 8 1:FAI 
4212 ilgn 14qVgT.IF.: P g Ig u  
 I lig! IIIII hifill) igil! 

41040; IAIP'§ ggr 
:IP1.411Ag .5.  thio -PV *s....1"i1, 111 ..0.....,  
1 2° 	IP  

._.  "'hall;  La  ,... 
i lE

.„, 

1 41 41 g 
Ll ito- 
31.241 	A.54 .so 
1113417 	giNig 
1. -9. 13 1e 04143 AIR E4 

Pill! 
t43- ' 012

s 1H a]dig p 0 	ii gl 
A011 T 

411E' I. 

;Ft -P i a  
'5° g" ipp47 

3 gtx -ON 
ff 11 :0 ' 

Th52.4 tigg  WEs1 
ollti 

'4-01.112 z 
L- -< 

6E4 g u 	4 ;f.-Pa giJoh.  

AR00048904 



u t 
.6.11 	ti; 

479aqq 1 6'42 
'E LERNtilA'S 3 o > int. 
MET9 1414 
IT-41 2 '24.14'n 

" mgA — 	mS iju 
'31Fga474,1 4 3.14 
13 11* Offin g '".Z..v=o4 ig on 
.,44 3 .gpg .15 § 

to 4:5 
7 AV U Mgil'5  S 	48t003,...4 PaggiAT:vg O g v. 	.0 "a.soa 2  

,t.etAggu e 'E 
P0i21§Vel-m a  

h.9 444.N • ..nug. 74;55 

21-02.?..E 
lou=.."M011.e 

ii..2M .0MuStaiaNaT 
t1b4g1/41"24279P 
t47; w 1g m ''' ,IE M E 
OaZqmin.53.57;ELIE 

U .ga0  
a 0 g:g 

101E12;1 
47. 2- =a1  
-0,75 UL5 11.A'n 
Vgal 
igItVg 2 iftl  
311.1BIZ§4 
aVaAoo.ga.a.= 
.-5,31h, 42 
"aym.o.se-m3 

.9.›g 
r 

 
• gAigg.7,-Et. 
1Si.1 3 - Ett] 
• rt Lupg -.. 	me 

, g.g2Emm g 4  
4os-5..2.g  t's 2s 4,.s 

m .- - Volo2itl 

"15 5 .-.73 ' 17"Pla:E 
g404FiFeguE. 

ff# 

4 1118. 5  

vi avW4w 
>.g 1815.= m thy ,o u p mE =  

.g 

Ozl-a 

VAI 

dg.4gg 
E.4 

W0p .8 = 
.gEg g  C40 

WAg  
tAF,9 2  
LdU"Th 

rge 
28g 

A 
t 2.Eg

g.s - 
=bEg 

3 F R  4 
.-agg 

1'5 .4 

11101 
-110BIF 

14;yj Egme u. 
41121 

02.9 . 0  
hI 

mom," 
r °-  1‹-5 0.  
V vge, 
2 g t-5, Eat  

A lt og 
sti< -2 

10 - 	41 
AalgT 

, ung 
IhrEg 

1Pulg 
g4 65-Y9 t  

mri 
-n41- 19 
di-at< 
UJ 	'•■•0 Cs 

OF'8.  

E,.,2i 
c4mE.gg 

• 

r4"  V 

WALi 

molifi4A 

:W.4 1h11 1 
6-s„s„ 4.9d1 g-T p . .a.s..m 	.s 

tg1-4‹:A. 
, e  

7- oo4 =  qliltSigi 

E t 	o 

I 

et uFP11 
0 1AIR.;.s 
4msrs i .smm 

111, 1101  8.a, UTIgg 
M-=e3 0 "11 ceng.= *s- igu 
tgz§".41.1.c.! 
Vral  Er'g tYLI 

R .g1 	r - 5 -' -4  
'-''''06;°1 	IN:795. 	-tA4P awa 
'ME t1110 	f,z.g .§5 ilm Aliffl Opp l' 	e 12 b.-a mAimit 	1 	° I,- 	R 

.3 1.5.- t 
41:1 0

10 4 ° -i CP g 	tle481 1/4Ip 

	

1 sg.?,..y 	.3 n =  4 
441! ltvgg:a r1-3 ..4 g 
- 'g 1 WA:4 	f-S:a 2,  lu m1,84,16 	Ag4 i1/-g 

iA441 I'VigT1 iti8S" 0,1. 	,-.. 	.......?..s 
Alstg 4.-Eili.4 gti.*iggv, 0 t A s s cc,...1.,'4 d g ica g2.5.ff'5.5 
41;n3 4. 41 4iii2 20 
1..a. 411i l'A AaQ -2 eg Pig Si4  Tz; I -1g de ri4 E..:g 
0 Fr EL .= 4 61318 1t7 Elar"51:7 m .ff 
giog Wrip g;4 4 41; 
gm-1§ m:a il i Yb' 

a37o .2  r B 1-, 0 g  
3 2 k; 	17- 4=0,1 .1V-Tittg geglu 	-Eggtg.s g-E -0,1a;,.: 
2 51-2 2 0Thi 2 .0 8-EA. 

Oiti Naili MiliA 

UI 

ng.pa e. 
sS6g.§c n,e !EN-5 

1 '  11101! 
31 - 4,11g 

il 4q 
a& g g 
g-sv 
zaw
w
s.‹
i ya  

rpu=”1'4 o 
 

"aM 4 .0  §1.4141 
weoa 
• 1 ,1.11g -§ a. g. E1 0 1.0.1 • 71 :4M4t.g o 	.0.12; n LA 
611:14:4-o" 

.p15.55;1.§4  

4  

c4 .5-0,4a 
2 -"o'Rgo3 
2  - " .- :3 5 6.0  g .Zgagm4g 

AR00048905 



ac4.0 

.t.. 2. 4 1cA 
111W 
alAIA 

0-gg 
ILTgRA N

ov
em

be
r  

6.
  2

00
0  

8 
=-4  

0 = . 5. 
elfra= 
R.0>E 

01, 
Mgi 
vu 34 

• 
UI 

t 
16.0FA 

.., 	m2 f 
al U › 

....go 	.gh2g1 	
= 

..9, -6 	 0 
ill 	52/1:81, 	•••4' 
.g  

a En Awau .,0 
A5u 2' R 2121 	1 0 

h 	 v 48.4 1 2r6 A 
a n 3 	. 	pa.5  .2c,  EAa 	-11,4 	1 

I. i 	IgaPt14 KE 	
t 3 

2Mill ag 	
i 
1 

j ug 	E. Ylolg 1 s 
1 Vg . F 

 U. j WR 11114 
i 	

4 	
..1 

] 
.4.° g i.e g al 43' 41 nal- 	.: TPI1  

	

, 	
. 

e 	 8.  
I Itil DIM 

ll

!  

Ir 

 o 
w a ir:  g ?%1IIIHIT E :54  4or gledla d gi 
301 	giil 0 a 

1 	-,u.,=1.- 	;..2 Y "4  1111111 H -6-zn 	:41 
1 il•a. 
A WM Filliii A 

Am, 

..-OE Iita5 
i'mr 2  
:§g• 

8 
.3 13,20V.v 

1Y 8 ag 
1 ]1 11 4 l o a cTh 

tn I. 0 xg Qz,*g 
li X 401 
Ha ll s§ 
rz) 	Ef-a 
V?eRtri 
2 1 1- W 
os t gp 

g -a-wsg 
MU 
Will 0.148.e4 

,. 
el 	l'- CS a 

4Ti' S 5°ffIR 
04111 11i t ia ' .e. 	.4 	s..tW4 btr- r4tYs!'5" -  ilirltileltS1-4 

.4. ci g 101 Alig 
-1W kILIIP 1  

-. o
p ig1411/1 21 g  g • glua-1014 

• h.  ., -sr t.A ni 	rAl!:35 

li u gV,Io.gal 
gA .§-1-iuililig .  
AollIAAWA3 6. greletv-4sisc 
• ,ildgAtA. g.lza O i• rl Agrim.e ,100 
41.-...4,114g , w1:111 .t3l e v.tddo u4t4A1 

2-Stgr .° 

g?,16 g uldeill.il 
.Sdii ur iUg 	u 	" 

t 2 §g.4. i211..20t1F, F. 
Lo'v6EMM1 1 41. 
mmua4mCdmen 

AR00048906 



Ve
ry

  tru
ly  y

our
s,  

n 1 	1 

	

] 	
..§. 
.m e i 1 • A 

g U 5 i 	j 
I la 	e U 	 g 	E. 

---. 3 1 	144. 1 	
. 	:= d ;  

a 

.. I 	 L 	. 

	

, 	 5 15 	
03 	 O.' 	= 

	

,___.■ 	 8 ' 	1 I 	4 	 •1 

12 tr.s. 	i 1 	11 1 1  1 
I 

i 	

.v. 1 
u 

li 	a is 	y 1 • 	 1 g e 

•S a 	
0 	...- g d 

-0 
0 

1 	a 1 	.P. 1 i .1  1 i I 3.2  
0 

.. 	 .,. 	°. 	
.g a I ....., 

11 	& 1 ..,:, 	.. 
. _ g 

	

7 	 -9 r, 0 
. g 4 	 ... 

'Ef. 	I 	i 	11 1 *5 	! 5 g 
cr. 	0 	" 

; (g1 	a 
,g 	 —0°.- .s Er 	H3  .., N :a 11 x 1 	to 1 6§ 	 .fl .ii 1 i.g. g 4§.. 

U 	I.E. 
li '6 	al c°6  
& d 1:-.., 	4.g 'g 	• 	• 	• 	• 	• 	. 
Iliia! 

1 

AR00048907 



m 	m 
2 	a 	ft a 
a o fi - - um— a N a W igiN.Ma.rw 

13-. 1g70'Iri 
,40. 0 a-a 

	

›.0 	54bo-',.g 

li riagala 
all ° C - 7,  

• •S 	:i 

2 1111 5- STM .51 	0 -6 ... g o  oggg: 
Pgu  •w 0013  

& ?' S  g lj,11 
11.8  ......... 	2 

cs. 

	

81, 	E.S-8 	E 

	

p 	11..245.ES.P-m 

0 	T mo 'gX o 

	

rkE 	...9 ci — 0  a. 
• 1.-,...ta, 

Wg = eT ■ 100 

AEM s23 

g4Z ?gt-timp. t 
f=la. Pie.H'gvr 

EP ".sEg'ows 

dg iluttr 
,ci'. 2 01DE 
h latgE; ›,g MIdal” 5 1- 	a glIo...-t -4...c Em o  

o. g u  1 4.-2  F.  a g 
t X .5 E.E g7.• 

A. 

.■ ^Iimer 41 ,011, E00, 
0.... COM.7 41 ,01".00 

I 

0 
A. 

s ... 	. .. 4.• = 
52 4 5  lzgE ,-4. a na p o:c ... 2-

l
li

c
ip alA gbaNg66- 

g—pd43 '3.E'Tg -5  A.r.....degm 55„  rm .9m—  Eoz in• 1  

5
PS

1
p 	 80=4slu 
1-1.q.S1Z

.0=  

gAg:tagE-g ao ms 	.vmoa0 	R VVI)•4• :455..0.1t 
O tE:511 P Z VI WiRg epu=>..-.Xg"12 

AL22.q h1 111 6 .14 102agg2 ".t1 ;=g 0 .g" "g17153 N32EINI —M 2uU...0,2  gg ..tim— 0-P1281—'2 
35X.E.83 V1 1/" 1 1 gglaTalTsg_i 	:4° 5 ji  1 2  al 2 LI  

v .=.4 4 E-St S...iii.u;ie:§,- 
IkalalliNI 

, 	
AJ 8_2:=0, cB   =!..5.1 g..1., ....affg.,.5  = 875;-4.B.W,:u"T 

N 13.52g3VLA A VV50,11-t !rai-s -mJti,INEml-B= g'5e ;ag.X 0E./..g.T,g 11 -'c l s  ,i v  C'4- . 1 .2 1.,5 ,, g  oL- r. i .vm,m -o0.13g.a = EME ng 4-07 bIT,z-51; NC:1031 .4 0.."ZP,3‹ .52E E 4 E -g..5 w.S 4 U.teg 4.eoug.g.62M2;18..' .2 M"4.i a .,,:i4 cAuTtpiLt2 tg.ocieZEuE l' 11 ,7,wEE.E74 'ogi".7)1-24 -1M.Y17RIV 5
'° . 1 ..71-sm=g 1-z= -01.6 ...- . 

,1■11, 

0. 

■ Ien .q- U1,0M1 C0 0. °—"""" ' A;;PIMArIgP.P.Agw=s1APP-7-;Vg 

. 	ir p 

	

 . 	• 	.?, g.Ag 	- 	. i Lag E Tfg"1-4 -g- I 
d 

a 40q= TobSi 
.5

.s:8 2§1›. .6:71A8 

	

5 ,.' gig 	194 nig 111 " .5  

	

 .
4
g 

 1

,m, 
T M

II 

. 

	

th1

•v
g.

.-„

•4m

,.1

0d

-.4

r

g

4. d

E

,: 3c
o

.g.

l
A

uE2A 	2 0 

. 	„ • t 	

-4e 

 mE
4
:t4

i
4.
'

1 

 

3 

t0
o

.
W

0e0
.0

d.

-

g

a
d1
-

. 

1n
0 

 .....§,.. H z. 	t...1t. B .9. 

-NEM] igillaglalg 641 g 
NW] diliiiiiiiig ! 

igWla 1 1  1Y. :46m151gil oalliie clqi :ft.'d0.4 81 -6 1000sp 	1 tatabW S' .0 1 

NIX rlill;iiiigNili 
p 

	

Ahl-Ban 	—44032'911 7"2911 '5  

	

,„o.m g5 	SO e  .9 ,e ..‘° - 18=t. .2-601m2 V4414/ z. 	3 3  
0. -5 mf .,311]o  

±n:W.441 314,i2E'8,01E4 r 
414 icflA'g t i... oggl,61.2 .5 . g  Si • a131 7 .114m40,.4.i.,.6.0t. 

	

;151,1;i1.4 	lgiilliilqi grahig 4.711.i4s,3g.x..6E=3 
aR.K.3 

 
.—.PINC1NrICIN(.17"qt- 1 ,1M M V.:P4  

 

1 

I 

 

• 

AR00048908 



4 	 A 

	

- 	.s,-5.  

	

C.= 	0 7 7. 
EgT4 A 

	

2g4 	!; ,1 g 
......- 

	

og2 	o 	— 

	

,,,_ 	. 	“, 	F.4.. 

	

a 	 4(-1 g-Sg t•-•  

	

a z 	..4dii,i5 	sts.J.a, Zr•S 'a 

	

01.7c.c 	g.44.0fi]OgA E5'5:g.17 

111 1 1 1 1 1 11 girl  

	

C. 0 it • 	U 0 	U 
1.1g  g 

	

s! 	41'04. 32.3 1 l  77 340 

	

. „...g 	Aff,,,sul;,...  
iig OWN" 1"1  gag e32°!gil 11031 
'ffitg Iii l g1"; - 219' •E 	1 	:§ 	-iliv 	3t; 

	

1:11 .§ 	4o113T=1 I xt11 
; 4- 0.0-Eis Alia= P.O. 

 %4  
nil WI;jii 21401 1. •.4.§ ke-p=o gEg ,._ .8 ._ 0 1-A-"g of...ntIwpX tgE n gt 
:gdg --5..-6figg '3.-ZgO 
"2t. 176Megg" 1;'2.Pog r3....7 o..o..„ 

".i --. 14- .5a2s1g4 PLTij 4 	-.1.1  E 0 4.1401- 

	

-orb 	.g  TP 4ff w ig' .2 44 4 b•ori -1-. 1; g_cifitaTw cv elz. b n  

	

u 	.:. 	.. 	ii.....N... 	gHE 4 .E.„p -g o ....g...20 
.g§12 iSigka  .QE.32 ....3g2Ba-ga Pecsum.'h' 

	

C 	eJ ›, ■ 

	

.4  of 0 	C3 ea ye 
4.1m fiEN. 

-BA 4-00. 

	

4  o'' 	ni VI 2 
tgEgl.,” a. .s  3,, a, ...E . E n. 56. .a2ge 
74e1.111,X 
0 cea.s5ag vq4 dLsE 

.2 
-4, 8. 3qg... .,,,,, g  -244. 
0,..!, ..gNe 

	

6 	iti0 Li t!gg;gIA 0 
.4 .11-22N; m 

'a' f1 01iti w .. s cuo.4 
A T a z 4 4,3 7,N.. ......= a  

o 

• 

Qa!l'•.0.5w 
0 • o.- 0 -5.-. 

.5.554 2  .4 
0 z ggi."1"ti • •_0. 

- E 
SO. -Do 

I''  
2 §2 MI.4 211 .   4 etsiftizo§ 
It E4A 2 Vgs 

4%-.72 E 

0.-.NFIcree1,0M10C0,0 ■ N en ,C W1 0 1, 600, 0.-.Ne... 101 0 ■ Nen  NMN N CIN N eeNN M ,IMenen .C'er e7 .1. 

en7WI,ONWChCe ■ Ne.17."1,0 0•10 ■ N en c e0 C,O ■ Nen  NmesNINNNNNNem en rim el-r—P.T.I. 

AR00048909 



m ..n 
. 8 10g1 
tAg.ggbE 
UpMg 
g2 Eg2:g2 
R E'T -5M7.23 

'1 3 .E .B 3 3 m 

	

o 	-e2R 

33-gxr.1.- 
Eb.; 4AtEaglE 

o P. 

w!gaggit 
n114." 
ggiNZIiP 
gg y.2..grdo 

05Eitgg 

_9 ;,3 g 	:5 A 	 5 

g uo-le.spta 

	

- 	"-o - ag -02.A 8 d'ia E n sc.sas. 

bk. 

• g-- & 	gm 
M473 .,-47"- mTZSI 

StVg.  

.A 6
e-

4427.4  
00 0 

. JT 

14 14.4 s -s.t.nEl T -" g m .; g= 
W4m'g - a 4 .2  

h  
wmeTg.E.g, AE,F3g.6.1.0g 

11- §22; 1 11 
414 !i 1;1:1 

lIa2act= 

4WeNi 
44.0.2=U:ire-a 
-g 
;448..2tt_g4r;:a 
- g 2 57.*... c gg 

Us 	E 	4 giugloi:E 
g'8AL845gEAS 

,■•••• 

..r 

Zg Ugfl,t . 	g 
.ggg'g 5 gril 

.5 121,1Etb 

D 
gE1 RtIlge f" 

e m d bgil gODEEL; 
5 igglingg 

7101II 
lidgftaq 
e;f 2.9 1A1 

23gE1A2;gi 
1411g 4 1§1 .3 3 
U 1 ,10.a!'n 
U'palOte 

1
toga.  eb n g g ,=Itta relgT, 
gigg cle 

B 5

• c

4'rglgs =1 -a" 
:"1"g11 

-.
-. 

mc=  u.s-s a 
pow>. 

1• 1°191 g1 T.S.- -g 
t57 

.: 5 3.7.8.cu70= 
5
m a'"zumP2 12 - g'4Erav.8m E 

D.B.1 2 Ez -ge 2 m 
ELsa4g1 

17 111 
Elt.L72 

a mg 2 
g"U44 
3 PO 
g34ggl ..„=„ 

2 4b .R.g 
Altas 
A'n ,gE4 

31;40 
Vfal-5  l ri-a. 
0.

• 

1.0 g0 
g -00.0 2 
xSz4 .3  

Wg 6 2 4g: 
gtg..e. B 

, 
• 0 MI .r. 0 0 

g .. ge . 2 . 1 "7 -6..eii  
-2 1,7iiii4  

.P., R72 > _ a .8  -s 4  a ..1- ..stim,L t 0 :P...au 
.6..T.g.r..8-.ogg..glE 
TINLb..ilga.2 2: . -' v'sz.010aga.B.sr.V. 
tingillig'UTE1 
0211 9 ;CS  
,2 3E3M ct. -8 2-   
2.2 1 	 73 p, N "11141 ! 

.il . 3 ..§1R -PW 
glgi4Aval 414 -11 c7A 1P.;t01.1§ eA17. ...2 bg 2 :-...0 
P : 01 1411011  t_I'B. JJ.P. .9. gT0,2 7....1-c.2.418q 
ie u nngl'E.A.Pli 
WiNlililli4  ., -a .9, •_-Eh E . 'a 0 •4 0 , 
2

• 

21Vg4 2 g ° 2 2- 15 
wAlEgg- g 4:2 1g '''''° 7eU m gIVON u i 

4M1 1,7tkelg lpiii'l a.g l  .2-PEu 48..23
P
,..S 	T•ca 

d :2 -5.• r -5NTR wN/41 ig. 
1016.4 -018i" :2 8 
J3 Ei 14 C -4 A 64 11 /9 ji I I'ji 1 

el eN 	WI 40 e. 00  Ch C2 	r4 'N  'T 	42  t'  °.2 	g 71; gl 	1":11 	gl 1:71 g gl g4 	g g A "' "' g g4 	4? 7 V 

-g'il i lb 1 ed;.1  
S..11 ; 	Rei..t 	4)4)2 
ill 01] III ill 
qj E igg• 8. ,.. 

 
•sf ell 

tyi 	1114.2 ...14- 41;1 t.oe. V431 	s.9 ., 

M g 1g"  4 141! ms. 
Ill Wi 

g14; TGO lli 14 1 a 	•= 
 

23 	.t.:  ogi4 0 	 al 
"At , tpg , 	asz _ 

L9 g..4.1• ni :14 

I•i! 1114 III 1 5 .1 .g alEv lp. a.zgr op& 
.E§V ii.- ..1 	li! 
20.; eli 
UI  

n n su 0 1. Tlq 1 24ff 
'8g g g ,r, -22 x 	g....% -a N;', P.EI.g 	E.4 .g >1.0 

g IA M,115, Esx .Y.7..h.  Uf.go 
31"71 	'gfd-S Il g 	'75°51  
.6.c142  4 2   g.N3m 	.2,-,t2,..  14 .e.s= 4 24 11 p 2 -i! Fdlig 

L 
aws - 	.. 

611i nlil ' R41. 	i.Tu3 
0 ■■ 4.4541•ereelselM100131CI

MMO.-oreM WCh0.-. M0.1  
...remeTentonma. 	 re re re re re re re re ri re en rn...1..1 	r-ten 

AR00048910 



	  CIMINrIf rICIMMInMfnenrnenrIM 9.9.7.1' 

,...,— 	0 	 , 
a .;.98.mg, 	 2 _ 

Tr, 	A 	
Ls.  I:7g g gi . 	g: 	EU 	5 ,122 	F. 	4 ce 	bo..A2.0, g 

, 	alp :46'2 /till "gieg 
o

• 

g - ...i 	 5= -0.1' 	. „..0 	-.0e.2s .4   

ngigl 	 13 wp1.1 1 4111 11 /13. 
14Ai l  "ggi 8= 1 	2„;g1 - - 4114i0 

8.0-5'a 	 ao== 	,s •'§c4E1 Ava 	.t ..p 
01. pi 	.044 2 

 

a.„,..g1 	—isl.gg 	721:1° 2 
11;ir 	•-d4illAt 411;liMM 

VA.t.11 ItiAll; c,..,2  , 	....• -§• ...on 	'C'ii io•bl- 	QooM=g?..B 	outoilmgi'n .1'Fbplgon "Latf4 •m2=5glkt 41,q.2:za 
Ilig*Igi 2  .. u .e 	"e 1g1g

..p 
9 

g B t 	. 	8 t`g.g s a t :.§.3 IP 	I b .410 	 . •._ - 6 ' 
4 g/L,I, 	a;Agi ilmmu 7.41w zg 	- 	 -4— . 	6 	.21=u 1 ..2 74 
- gt- 1.5 - -a- 	1 	ff.., 	122 — 8.  
" -n. 	]g 4T 4A' . PA Mg@ t 1 M]ill ill" 	R 
.2.=AL. : 	- W31 	f.141.114 .". 1461 °tIg" t - ;fn_suR  li'“,  

	

e . 	g6311,2 6 gill,,gFa 	.T.,Aw2.a 5.Ela.g 
Li 	• 	ri S.0.0g§ 	U E4g1.16974 !ii :gallte 1;g 4-gg 24A,PA1A g11 '2 M 8 u  •oci. 	

o- .5  o'g ,,,, au .5,d ,a.n 	.. 	-• 	g 	 a 

Q 

.... 

2  P4 i AP. 11:8-2 3  g-gis 74.,g1111  am 

	

p... 	_ 	-...a 	.....v. s  
0,  g.n ,-xj al 2. 	. ." -- ' g r4 t  3 -0 A -24  

= g 1 

 
it II e -`:, - wi > •

. 
lv...--..:5 	z 	... 1- 'n't e ; .( el.  A e ,ai. 9 'c'g  
..,.._. R......e.„ 	0  . 4 4— m-mw 0 	 no- w o- 

g ng 	
174 .n g..mg.06 m re . s 	„E__ ... s___z 2.2 a.-7,E2  

. 2-.2 	0 	tlas -EEgg- .4A.N .su-E.2 	4):5 	...4c. 
g=gErF 	et g:20,-grX ggAg.44a0 :=-asE2:1 gIgL1EdN 

Orelr-t o9.0—rIvIw W1:240—Mm.rwl 0, 0--(4M 
reirl ouLls 	  r4r1r4riri mme....mmmennmr. 

AR00048911 



.4 
.- 	54,1.2.gra a 	0_ 	.4 ..,•`t 	-a 	,h's., 	gl u m 
11 PIV.. 	ta!gs ...g.oe -Is 	4a, .0. A .... MW 	-,,,m.... g _2... 	gg 	si .E.6 1.5 .4'4 44;1 	ffm 7gAJW. 	umg-3 	as 
12 -5 ] ,grArgo 	us-B-00 ,5- yi5 	tI I-,1 .s .g.g 	gEr_R 
0.zo9.•".0 g r, 274 .0 	ri-rsu g 	-..9.40  
!1;;WQ:'fl -Vaglfhl 	,g,-5,1,  pg2 glig 
r R as §1A.T.6 4P-1-T- 4  g° ..g .g.  4 IP RIW itgm ...aat.5- 	; 1V5 :5 g] 	D-5d 

gg 
'71 	a. 161 

go.g04"111 .1 3 glil - Ana- 	

lg 
01 	Blog 

ffl42„:.-..g 	.- 	1:E 	34-T. - s ....zge-= 	.s," 7,N-.. , E i.1.5 
2 C13u3.g. ' u tH 	g"-'6 kt -a] rag.g.. 

	

'...2 0PA Tleilie 	? .iag tPi Pg0 
2 1J8 -042q 	

.-6,..wi 	,z !.....-  

	

rital 	. 	.s.E.c..."2 	'EL ;. 0 vr 0 •._, 

	

_ 0 . -= :0 	2.el N 

	

-5 	•"" 	U-t• 5'-' 	a - S -  UM;g 	ig 
q4krgitli P1411 141cd 8  t'5 5 I 1:11,2 

@ EghijiT" ! 1119" 2t1" 
71.A.J26" 1.--'"g-

`1 '71 "1 13  74g. lo.....g E lagi<4 g  . IsugliE 21!1! ig4 	§.q11 
1 

m • 	.,i -11.E.- 	seltEp-=t,  n -f,r5 	5,.sts.. tEvigi 
001 .qg 1 . __ E0 0 1.  .hi u s.4 4zez oag. 0  
Illic"aV 3 a4g g458-0.iA t aogg .ga....t sg474. 

	

.0 .. - 1 	-= 	0!mot.  
-grfE" c g 

14 g 	048. .50.,,r, s E 	COT t .-. 
	 .,2 	4ggg`"1 	8.5.130- ELYS .c",  1 g,V0egga. " 	-U0 -g8b 7J.Sam 0 --a.  

' a ° 2 '5 (muCM•sa6  SIA4 laj .1 511 " 	3a'a  gur.-- .5 	:E.E 8   

I 
al liAil i .2...ig0,1 M 1 IialA nil 4r:13 

11 E7F.P=.4o.5454.0  7,' Um_2 .4417222 Mga..4 

4 1.1' 11 0g., a,  4b. e, -suiss'Afg -24 -0E Ett.,,  sm.; 
0.  ..-gitg4a.1,2T -42 0 galgth]p mail AT.:A .10.87  

l'5 E.4".J.4 110.A3E A rz-a.gr. gEg§ esE";" F...T- .C8.45TJ w .48=vaet.a.s g&z"Als.A 02g. gAZ57.. 

0.-. Mmerwnsor.WCAm.-.eem.rwlbe-oomo ■ riM.Tun.De-m0.0-elm 	 el el cs1 el el ea ei elm ri 	....ie.. one*, el In 1.1 en 	.rr .1.  .:1* •le 

8 	41, 	. 	v.u., -g •e4  .„,. 	a 	4 	t g4 	CO s 	E 	162„ 
7,5 	t 	, mo,  

1-An 	;Li 	DO ii mAl a gi ..r1 	. 7: 0g m 
gla-n 01 

!zsg 1JAA IffAlmFgf 
..ru fill algg:" .  ._;-. .sil 
am.  Ill g  110 ggvalg ilgtttlyi 

	

sm 7 .4at 	RmAfl' . 
04 alg2 M 	rut  IP1 .gig 	sg i 	A 
-bl "g J1 Vz 	Ei305: 	 1.01.mE .5 1 
§r; 142 .0  ll l'llul . wvi i4g04114.= 
--ig 	Asap 	m.og g m.os .sa,  ..i.,,,gufv  

"'ll I I 4  Irl' Illilalm  iilAllil d 
iAlg l Lgai 06gT-1. 1... 4t4W .  A u  
g4 7a. omAgM g .. .EU 	241 Wil:W1 
1111 6 ,1A. g olphallm .5..g2itligt 
, . 1 . 
- 	A gl BEIT11:t-EA-wvt.;g =:8V.m4iga4 iE g g,..._., stig .1§ 2 'N4 A.O.sh011igltgn 	a 0- 1..&'. 5 1 ai g 1 gl2 4gt.Eigsm .  ge...A8 .1.....ugp..41 „. 

*°4 4 1 	ti .F2 ugEi047,3grigff 0.A1g4,01 
14'M nogg '2 4-MMVigi E Q4. m'1 A' 
iaii "a :00 1.*ggi2i11.111 liiii-IIM 
.ggET. R'. 5" 2-.6;  E g;51 5 1iA1 2 41WN Waqie 
il lil V344 TV :den:WV T,1111211o4 
Of10 NIP] 0 ilti185,14 .ag gl Tg2:g-0.1 10.F.22v 	x-gms07.78 -. = r4 E.... 2  _ 5 4, Q . 
1171 .".-52 	es.gs- . ...=.1. imos. ..7i-1 0- 7  
n'll AAi21 4Ailiglagth 4DRAthil 

0 
0 
4 

00.1.1 

•■•• 

1,4 

	 MelrlMelMe9MriMenene mr-imrnv.r.v.t 

AR00048912 



Vgn  ' 	 ] 
• 	 6 

5 	°a l ncl.q :11;p1 

gW.
g 	g 5 

;: 11;1179.g 	 P.g I 	 sO "gab 	g-agusgqu " 
o u  . 	

ESta,^ 

	

=St 	
lie 	 1 .41J 1 At :UN -"g Bç 

	

zs Yffi 	1111 1 4 Illi 3  .._ 	tig litAa444 4--14 11 10 -P3  
111 1:1=1 154:4E:14:IP 	ii 

gPiP. 
&lag 

g 	26264 	
s% 	

94.214-%5. 
' 	 A  

,.a le Alt-gdil gEnch 	, ifle4 k 

	

-2> 	'w 
1.2.13 

	

4g1 	lri §41148.07, 	
g g44 

	

grAl -ELEB,„ 	..,5%. tageaiu=7, Er 1 12 
aull 	11 -wE asc 	111111II M l iljill113  lig i l 

E:e 
a 	91 

411.4 	 -An w  1.4dAtA g2 lgml's 
i4A2 	he 0;1 "MAnd  OuN3 2t1 5 gt = -00 74  

g e ss. on.in  gg_gm4c. 
taMg§. 4 .ti CP--tg 2 :4 1 ,4 m3ViS1 Ilrli z 	otg—EAV=  VE 	 2.421 4-0- a it 4”gt. 0 -A 	'.1:4"6"Nds?...g 1 	":E.s-4.1ejs.a.  Ilifge. 	7, #7.0. 

	

z 	n, 2 .57-2. 2 '4g:9: 34 	d 	g 	
t
'gE 

	

rs'ilgego 	.437ggsstVgAx z 17 .92 1;,. „1458 '1H1 12 .298.5,AgUS 	17"-52-- g -g —ou 	0 	stiVio 	gB'""logH 	cm...7..01•0Nggij2s ° 71m.,N4t, 	u gatm—S u.2-41 .Sqoua 	 u 	ul 

	

CD  ■■ e4  l 1 	O 03 Ch CD ■■ rl 	 r- Go ce. ca 	ri 1er 	r- co Ch CD ■■ ri en -- re en 	wl 	r- CO O. 	 f4 re 	rl PI re re ri re N en 	rn rn rn rn rn rn rn 	 ■P 

AR0004891 3 



• • 	• • 

EE 	A 
x 23 V.4 ott 

a 

1 3 

lEE.  
pv-i/ -3,0 2  '8 ;gip 
1= M! Hag 
pip pg.§ 4 

rip..g 2 

741U2P dEpa 4 
.Q 

 polt litqg A 
gt V42.AS g 	— ZgA 7  1,33143  

111 1 ! 311 ‘01; 
gAilaj iogE371 
J.41Z.U4 av-E o fi 

0. wado-2 g 
27g111• EIVID m 

;. 2  

c e  

44MI 

„w7  g 	ia asR53.73 
g 

121;'
F
4  1

1
1
4
2

1
0
:1   
	

—
"3  

4WI 

 

,.,1250* 

gi 
gilii § tir g 

b 	tj 
gg 
g Ni z 

; 
,„ lit 
I sh Co HE ! 

ralz 
OM  
E' "II 

111 2  
:h-
3g.g 

C •1 	1 	• 	1 1E0 	g I 2 s2 ahi la 1 	NI 	i 7 5 	g 	11 - 

001 	g] ; a la . 2 f 1"1,7 /; 3 	a 3e 	hi- 

.. 4 

m 

AR00048914 



EgI tg 
1 1;11 gtt iqgg SIK 
1-WS 1314 
rqi .9 11 
..01 

	

I - 1Em'ki 	esg 
11  I -3 21 [ill 
tt ag2 W 

.°421'  ill 

	

t 0. 	47, 	2  
11:1; 
tt lifi. 
ga 	1.1 I-414 a5 

!Ili 

	

i ill 	-; TO 
i; aicl 111  g 1 

	

t2s. gi 	N2c. tiz 

gAlii  
la - g4os an :0 e 	W— N.1 Rill WOI El 

yAR na2 a 
lei 

--, 

i 
1 

li 141J0 2.kimi 2 Elle 
41 4 2 I- 1 -Mgil 	zAt 

21 	ku ifsitg is 2 50 2  

1  
ii le tigrg plin riAt  

, . 	 A of 1 2 4; 12! siti eir 
- 	-R .1 --:2A2 PIAVE-op sel 
1 	lh 	1 ;g:;1 i"91; 5 0 -6  T, 4 2-12  
: I lit VE illinil lifif gli an q-oLutl fstx1ri.g 2 4 2gE 
's 1 1Rg s tra iit 4 lItii :.-52. 

il 0.1 &,46-1t gavials IcLis 
gli WI vilz5 sp2n.1 gi1.71§ . 0861 . "IAA 
'13 REh 11/1% 8' f9 -2.1= I  
20 tM1 Vg211 *Ili !lat 0 .ez g 
g:1 1 111 1 .kzs, 11E1.41 :oil 
ill bli ca i _ggp.751 losg e.A =21,...4_ ivas4 
IPailsv 12 0471g cigin 
IA IN 11244  
." 10 gly1 410Efi 2  V.:15 

it§pgliM g.gcogi mils g-tp. ag s v 24 Iltts.2. m gla 

3 I - 2 . "'13 	1 . 	"g% .-,.R.g..,2165. a 	2 hm NI 1 vagEE „5 .6,5.2 I  .q3  
k 	ti.k lil all .2A..1- a 

4 
°WM AIME 110 

1 1  

i 
1 q 	ma 	 _ 22 

0 h 2= 

	

Mg 	 , flpilz 

	

ii 	1" 41  
— 

ill! l i 1  is 4 Vdt f 
, 	 ar; fi  

	

SE 	 gZ 1 
1111 	1 4 

	

_.I
51 1 	 114 

ns 11 i 
22 31 	'4 0,07, 

--1 
	%I z  dt hiliti§ 11 

i g 	 1.1; 3  ii 1 ill 411111-1  15 1 	I ft w2gi 
_I 	 ge 1 

	

M ti 	
!-' 

	

M 	Ili 	ilg  il ! 	11111 
gri ggigig 21 

21 
--! 	1 	111 

1 

	

iv!' 	, 

	

i 	1 
si 

.1 il t zsl sat i g i II 	1: 
i IA - &A Willi 2f h 	g -.; 

Sall 	21 1 lil 
J 	

111 i  liv t  ill ItgVii V 

	

6 1 	IN v 	
mill g i l 
iiilg lia % Ill s

o ini 11.  
LIP§c§ 

AO V nzAl PI il if ilfal°'v ii 
5 	a Wit ;II to hi &AUXIN" g5 i 	 . 

- 	i 	gg 

	

I. Ilm 	4adg. 
gwg ,  

AR00048915 



-g 

• 	• 

g 
!111111 ..sa 
1 ropE 
DOM 

Milbt egt.525p 
11°"0  
-NW! t1112.0 
!siPclit 

12% §in 
gth's p 
-611Vii t t 
Ss2P10 

40141 
LalAit 

5 5 1 
"74g 
7,gt 
121.  

1" 

ese.  2 : g 
1 5 2 
HE 
su- za4 

8=,g 

9. 

 

iaati 
as51 
Jane- 
Q522 

min 

P

a 

 

- 1; gg 3  p 	1  
itc 	-Egli /- 4412 p 	I I 1 	st 

011 	I :vgg 011 - 	R 
Ig 4-1 gil  li• ttIii: 	n 2  Ea1 2-  

hil l  

pit 11 I:. 	F 12  'a ,. -:-11 11. vilg 	&Jig it 1.11 	Jill  121-apizi, r 

11- 	Ailipti 516g 001 will 
g11_13 Hal 	. 	4.01 	" 

i2li 
z 

iii1V flit! 1 	iT 1.75 	leipp 
1 1 1021 ;ill 11 111 1 - ] gg 3 1 WI .1a 1 2 

4s° 211: E  V.1-4!..1 nil 	128241 23 125.5.1IF 	a_ ' ,00.112 .4Ra 

m 

111 

AR00048916 



tilt 	jat 
g<4;  ~1c*i 	g111 M 

2 Lit 
PI 	VI 1 4 .1 l' 2q12. aft  z ... .2m.7, 	ds.t 1 	.glas 
413 il. 	41§ 
10 VII ! i4? 
bi! ,111 i PA 
..eall 	ftg 	.2' A-gko 

pl 2 d  eiRt 
gig PRI 12 MI 
Its 	2A1' gi 11 1 WI 2 F. i '.; ie --.13 	vtla 2: gx  2:', 2 	la .g vi 12:tcli. '1 211 A-11 2 0 kW 
411 2 11 §"! rubl 
gm   g 11  li ° 2i rjg Ri 	31"§ ra 1 1 
6  i INW g: 5 Z 
Iraq 2111 ii WI 
Q112m :2-8

g
%14  21 -Alaisg 

.T ta-.1 	mi. ti V1 0 2 2 , 
HT 1.41 / §1 %Mt 'MA Reh 1g V4igi' 

,44 

2AIL % 1- gni?, 
P12 1 141! 
P? a Ilti 
amn tgi! 

iLP E..gs 

• 

flil

fpLa ilb 
2ou. o-1 cna 

4g5  
til 

WO Ili! 
isoa .11.1 321i gtat 

1111 glip glsd 
;, 1 2 1 .Uz al 
4§ 8 5 E0 21i 
halm sai,IS' 

ggl 

liii wal  

ilepli v i 

hElat 13 2 
11-I4go 

Frim • 

uplosi -2,1 2 B .! 
1/1104/1 
43iniVe• 
bU S  vISVA SIA 

E 
4 .4
P
14 2 1 -11 

1 §10. P 1. wzgE -R-85 C. =2.0I2a. 

it i4MN: 
tt a .er & gg. 
VaPig 
10011 
iMa0 
4 1 Z4 .41,1 

garli 
plii]l Sit'Vt's 2  
-91-6;zig 

Hai% 
till 

4 geg.R 
.142 A41 2  
RagAvAl 

AR00048917 



4 212 
lisfg 3  

rhli2 2:6 
g.12Eilc 
Qtatet! 
82 11T4  11 -6T 
t. Ong 

VI lh g  ig 63211 

ig 
liv4ig 

itgp3.*  el.= J2 5: 2 t ela_w 
s- 

l 
ra
iiilif 

I2 -I 
11111 

!MO 

Itgill 
gi;L 

saggla 2643.0 

I 
m tl eg 

ICI -41 
MAk4X 

1 
1 .2 

6. 

gdflgt. 
501 3 25: pEM42 g=o 	atn 	.moarg .0:1 	17pmal 

ii = gti ! •41g2 .6'2aerra; ai-gt222: igt2 1.4.4.10E 
1g§1 .51  Sip Wials fl§,r 0411 i  sIg. t ,E !nlati 1114 !IOW 

ilaglglg Eiis3 ;RIO ig g s2 Ats2,4 8N.Rvgg, 	pt4i- gf4411.2 	g ligres g  .44 rs 1 ,2 1 
5 
 . 4" S .y . -e2  E c'Exg61.1 

2 - 410g gs-4'i ljTegA-!1 ,10i15_22 4.6. 77s; IcanW2 ga.etc-tga 	galieE 
giltJ§11 Wr, 

Milg22 gill! 4111.121i 

mil  1 if I ge.11, h.4.4t 105.194 tigAh .25.seg 	,.4...... g .  
Mill! "11; 
111 -01 .4 fi x a 

8;w1t-co 1 qP 
gligg41 ig W1 
2g-8 faz, pc- ag2 i146.1- W494 
411045 .1.41h]: 
1,-2422! 1171.,n11 1 1;4215 initIo 1,12,42,: divinq 
tili21 	p!avlai;. ;61.12-s gait-se 
LTei ll dtlINI i 2 's.. m2 - 3 r., t:got.il vii-11] 
gll2 : - 2 7 .,.. , 4 te aka. -ags% m,b!km, = 'dgra.k3 lg.1g2 
iftPtli %PI .4 

"acgai1 m !11144 Whin 

OM, 

- 4  =Itl iIli y IIIgi  !Lobe 1  gq  z Id : g 	1 
a 

i 11104 rilig  TV 	.1 A li glw  121 
qg 41.6..02 5 gE1' 2 12 lg. poi] 41illgi fieg rti" 
lie sh. 0 i 23 ma :  I 5  ? % lir III" piE III 11110 lig i, sitiao t  11 1141.2 1 	1.04 _ 	z 1. 	104 1  pli  NIT- fl 111 2. Ili JO 11  

a
a
i

i

l  Al

1

l
j
p

11 l 11I11311.q11,1  °il.l%   P."i   I1I 4I M41 1  
 11-IIIP 

4■1. 

pl i3 al IgIlil 
.a .4 lb§ Apzi.  

g g fi gil /pg, jfil 11h3 J11 '3,14Reti .gm- 	eatil 	hvptups 	.2 6,3 4 i hIpI gill i] 4 11E1 41I "1 gif "PI'  1VO ifIlli !OW!! Illi III gill!! cliil gl#IPF-  gi 14 111.  
4-,- ‹ 611-  a42; Ill u 1 	'2  V7v 5  2a0"0-11 lii§g 4 21 l g  Pfl 

e4g ill J .1.  
11 5i c11 11 11 1 101"72  Lt 	,s ,. mE,._ mIR 5Lz dtil an aVii R 7:1 	 tv 

fr4 

a.i 

AR00048918 



gi 4.1, 	II 11 § -.1 	gi; $.1 1 - 	g 	gg 2  illilta f Pace ;t1 Wait i 1;40,1 3.4 1  AV! 
1131 .-  i l'Sip gip .021W 1, §ElTP E 4_ A g 
I li 11 	al, 1 Ia-1 11 -21 g2  z irad aig; 
Illsli= 1 1.7411v z0 0 "41 14  1" 46 lel 
BgIT 	Ile -Eerq i ids t b 2 l'il '184! "c! 

If; 1.11 P A . egiati .441216 p l . P.et igt 1  
09W i- 111i1;1; %IWO liaiiiii; 

jig ! 1 1.112 1:1 011111  Illiii 
0;.1 ' z a 	“W ill 2 wa. 	i:- 41 il i 
Willi] 11 euliggv i'14111 i'lqii 1g NI 

4.41  4-g "g a4,10 1  4 glitigis 	.gt 1 ti~ ql2I 
WV if 0114111 1  plidil rii'l' 'A ii.jf 

j4li!l i 2.3  2'llillqii Nigi - Pill Eli] ME? 
42 ! ollnabt libiyi OgI "igh 1ll 11:1 Mli Ellst.„ 1 1 s q0,g1.o 2-ig g. ,zia 	a.41 still 141§:g, 1  il 'i l eNtrtp2 till gi 	1z2Ki 401.r. il  llifp,11 112112 1,4 qf ill ill 

2 i al3 11  - 1  vt,logim 111.. 7.01 4._ii i 1 402 
ri nishil 1J La Willi; Iii JAii Wiliam cvtgg 

ii r i  g 13 "1.0/10 P 120 ichliillfit 11 41 
2c4  .4 N 

AR00048919 



sat 

rrH4 

ri 

AR00048920 



a 

ft, 	0 
5 c &  113 .1  
1!44 1 51 rarei' 2 4 -1 -.;m7R 110 
g42012501% q -°  i lth'V 
p;P18 2kihilat 
lea.4121- gUTEttA 

Pg..§11,,mg tsi 0eur.s. 
5 8 .1'1.0  te!2 sltzl 
si2;1122 811W- 52 
1.43 4-0, 1, Ag21 3 1.,A= 

q 	242 -4Q0 41 14,a.2  0,32 	
lli 

WititvgE 
211:iiig qiel §  14;;Iiit p atl-,'ggt 
agt1.16. 011ifiW q8 -0§50 
tligias 'P'110-' . LAltm.er 13,2.5.Ltit sg t  iv 
§gili..t eVON:4t!..§ 2 2..,..05. =  -22.19. s zme., 

2 04415g I. 1 tAail . 1 	D 	 4I 2Mrl 2 "i 2  

rffiglp Pille"PE 
„g

oo 1, .,2  .,z11(4ele 
E..,-.11e stipaq 
i_z.E.• 014apPl, 

1111;! alii[ligil 
1 

OU =7 	pa 
Zellg 2  
p.:21.1]As 
:NI§ 

c85.5-a-tgE 
g'10.-11.1E 
g932.31yi 
zEirtlia.tz 
V.4 -1g tia 
op pl; kei 
m 73.13-aa.u5 
e911 -g-Eg E.--qzzqPrzga 
ggtP§14T Ell4="h g° Vtl  § lmE114t1*4 2 i 

1 5,glIg 21%2 AgA 4  
mA".glIgM INL5 2 2tialA 110 
:241g<W Eig4 

stvonwpil.„wit 1%glIpa sg a ; ,;p2§giu./z4 gara 
ca% 

2 .q.g/Ig! sARggtam-04. 

'sr MmUO0amy U .S.c%%m% 12 ;312.113.1 

g !II 152. 

1111P; 

E.vsfilE 

tliimsI 
.0e3P 1  
"tali 
ti -6 22 2 i 
11/1111 
leillt 
Tim-K0 

Tob ta w  I t 
.007 ,■ 12 	4 

Nr"  

AR00048921 



4, 11  

1.0 

r 

AR00048922 



gli .q 
i l e thi 

—12815 VIII 111 1 11 " 1 3 2 1i0 WI 'OVAL  — A g• t, 
ha,2  111110 	ibigi .spra 

R 2M . II 5  al 1 -A /c2 r 2  11/3  
/115  a S KI% 141 	'0121 

1Y 21 3 _1 3  Illy 
1111 !gift hiti 
2 

IA 111 1 al 1 141 -° 21 1.gi]m ALM 
2 4 tali 	lilt § !WO 	111§ 11  120ni !t- 11 	lip 111140 Lit a.011 2, 81gp II; lila U 	r a 12n :2 *1 Pli2 a"  1 gi". 	; 	Ill 51:4111 12'! 34  05e/ iit rA 

er■ 

a Sig  118 i 1 	1111 111211.1  ell  111 21 ! 11 11" / 
4 1 11 h

0  
 4.1 -01; a 	11 	1V4(111 

lab 	'11 	N(: .; 22f -45h 	4521'1 -n E AIllg 0 

	

otila 	ti-v4.W Milli 	qZ  '45  

AR00048923 



AR00048924 



IV* 
s.§1n 
MAI 
1 1-42 ,81 1a  ir 6- 
!s725 mtla 

sTiSE 
ifill 
21-qq§ !Fiat 
4411 
El 9 . a piTi 4 4.14 
Rqbg aimfil 

1 lg 141 .84. ei Iclo 	/4 4i-K el 11 41  
I 

	

AV! 	IP!sga .4712p 6.2..qiigrava.E. 

	

Wag 	mIWT.-.1  Pirlii 

	

Roa. 	tfr.g ,ataq, t  
01 2 .i; 

	

aniP 	4 1.1141pAgli a g lm t, eq.A1 
Alf yr/iftig;111! 

	

Pi 	1:41-ellii .A1 ar . 

Witi1111111 
‘ft .  ft- 	., s,z 	,r, _ft 

.101M 	, 

	

1 "1 	1111411IIIN 
'4 26.11b 1 ialiiiif

niii 
• iglo 
g oliti § iltiftwa, ! pg-Ea ! le,zili nizi4-1-, 
' '44° 1 Illillwilill g !siE gi 

Ain a alllimilild 

: -101 4 
Wok; 
.:425111 ,3;g 141§140 L4012g 
MIDI! 1018 1, 41,1 
E 

Olkni 
z rA.124.. 
1 11110.2 
Ilifill! 
teiq'ata 
3 1W-4%1:i 
nhia" 
&g a 0 
4 a1N2R 2 - tpg 

	

d 61 	li 	4 11 1 	i  ill I 1 ;Till ii 	iggi igit2 

a 

	

acz- 	a s 	1 4z5g :Pig 
wi 	1  g il 1 Ire i 	Idill Phi 
. g  '5,11,, t 	ii 	1,-tpa Ipp 

PHI 1 k' Old! Pad 
Rig  
.h 44]If 

 2.g 

il alik ka ; il 0, Mill !Ira 
11 1411 11! 1  11 	'"2111"211/ 
zil TbRi I IS w ilq..&il ..g.t. zignii fig4 

it C i fPg1 111; 
4 1. li gg l" 2  111 1 4111T 2 11a1 l a g.  11218; 1 gi 2  a 0 I 5]-1 evam . 4  1 1 .,,sa i4i ill ti kfAl 1 le 1  lfsi  'N- E E  c'S ii thI l t : A  ;It NI 	hgbi fr A411  i 141 i 1110 41  nlil .,d: 1  

	

JO 1
'-2 3 	i Ta; =! 	LI " 	"24 

	

Ricwe 	g tet 1 i i1 12 T. 5  
RI4AVg. a 444 HAQ20 12105 

AR00048925 



CORRECTION  

THE PRECEDING DOCUMENT(S) HAS BEEN REPHOTOGRAPHED TO ASSURE 
LEGIBILITY 

,t. 	SEE FRAME(S) 
IMMEDIATELY FOLLOWING 



	

g 132g 0 11 	VV1 4  i4  "5 g all  
lao 	3 1 	WO lil i ' 4 141 - i /t1 

	

il wi mitt 	alift 321 11 11 IA p _gl 	....ovi 	2_ 4 .,  

	

PI:1 N  f V 	pti20 -2,1 f 

	

, 81 . 11 	2,tlig V.1:1 lyg; 1..1 "at 

	

'Ism 	441 14 

	

444I1 j 4 	11M; lifAi ,IN1 513 z '11-0 1 p hf 4P 2gdi In; PI ia2vg 	4 i 1  gli liNtO ' 3 1 i  gilhig li oiRi 11411 il 01111 i 14 3 4 2 101 liz1t iapiP ill ,s lo  3  11 2 Mph '2 .2IA 11.1 tl -5 

i pf 1 1 1  lap 4 411 51Afili 4 1-1 
114111 [411 4  1514M 11; it! 

All.i4 A 0 1 atql4  Nis  t 11P 1  fil HM I 	4W14) 	t ilig i 3 1:s1;  i 41] a Ire I 
Ju l

il.0 
ts 	* 	JOE 1- 	t "ftrl IH Ils'at2 1 4 2t 	illb2 	i 

g Wan-A Nff.A.h ,,A52W hi di 

Ila aE],, 
Vag ;Pa ' 
402. 1 PAP 
§422ig 
2 

"a t 

1 14  CUM 
E P113 
g 
• VA E-4  
IN111 

! !glE 5  u63 -ge1.0! 

lath 

.e g 1 	g2t 8=333 	lic22  
.b;s 1 f gl  ' 
C. 

Ara C lE 4 	clap 
W 

1411"5  020 .9. -6. 213FA 3  
:big Winp Aq82, .4 

illir01 gli" EstAt2rAr, 
Pill °DIM 74PR 11V elal 
34qi Z-i11014,  

gigV42.t . 1l b  
s2i121i 

'11 6  i  
011 144,11t; 

401 1 ifli vni .1'9.12g mtet0,K,  §g als e.moy. ga  
1§Bril Ailaga ..10 

AR00048927 



22 

2- 
21 

TA 

2S 

ii 

f 	2 1; ,.. -101 . 5 1 .0  
gli hi 4 

lee
• DIFIptz 

g 7L2 g_g3 401.107 
5  211 • :§; p.g6 tili 

V41 
 
i 2 g1,41g; Ismis.--6 

MI 511 14 7,; 
mo  m e.p.  

ii lf 1111410 Ay E.t.72V44 
7+4  P2154..111 E 	,_1643-2mum 

§Iii ElOggls:t 
Oa ! :4"ag 411g 
eT; :0501 qi 

1 111PliEl msm. 2 ipt2 

• 

WWI 

8  7'2 a il a i 	gf 

iflflfl i 
 .s 	c cm 

-3 	lazg; 
•;i01111 1,44 ftgli vER12 .5113124  ax"i Ma! 1,1 4  

WOrill§ Pig .§8p. 21  0 1 . x  
ig2 -0": 115 $1 I- 
WI41 14.11i 
c4a 2gp 	agisgli Ot.ga 

iu 

1I2h12110 Nihi 4.13Faz:_i„g. 	'4412 
1S60 g21112.1! ggega 

2 8:931 FEliAltoRill 041 
.41410111%! ISO! 
111APiliA! 
4isalg2; 01 0 l.41 

k21,2 -415 e 

4112INAlta triw 
catElnggAi 4h1f3 

2 4 g Z 	3R124 
i Pi g  ;1 4  Ilif 	311 
111/11111 hill 1 41/A 1M 
ale kaile 	-ki2 i :1121 'le-4. 
48.41111 1 g &it, Int 
141111 / it ziltsialp 
141 W s_ 2=g !Vstagiffi 

PH: f - q1/2 iollma k., 31 i § 411.0. Inal2pxvg 
id.1.; m Azi kNoMg 

1 	gls-2 	11.41Z 10i-W
4  2 

IITIllii Mi l  q ggliR 4§' 

l'i We' .t b-pajg ;PlaM e g .1 PI , 2 1 i .1.-4 -ist i  

1 2 .1.1111 111 3  19Wili l  liallf:aal i ghl. gOotitli 
1 1
0 
 114

p  .11.110- sai 21aalailtss 
11 41 	;11fa iiiikl P ill 

zi 11 4 c1; 1 J 8 1 0!)gli a ,1 
1/11041 v  At; jalbillita 
ilwiliq iTi 18 iliEliii 4.1.14 dit AA% Rii miLeta 

g - 

mg; 
1111 

141 ar ts i 

fill 
gis 

11!16 
2vg 

172 1 yl. 

*gag 
bgjl 
ga_ 

AR00048928 



AR00048929 



I 	al 

	

52% 110.z g"4 gg 	41 tI 2" - fii ti 

ii 
 Ei

gi 	gl lig ig 	11 
!11 : i 	0.  

	

11 1111111 It 	vii 
It 11101  ta 

	

gl Is i 	gl s # 	1 2 10 g 	6  ; 

161 	1 4 	-43 
1 la1111In 	L11 iP 
2 	0 	II ! Ill 1 qi  I-I 	1121 el 	1- le 4 IIA ! E 

4ditg. 
r

• 

	

gl •q° 	m ig 
181i 	si 	sh 

7.4 

%N4 

ti 

S
ee

  r
es

p o
n

se
s  

to
  c

om
m

en
ts

  N
23

,  N
27

,  0
59

,  #
87

,  N
W

,  #
72

,  V
II

,  #
79

,  N
89

,  a
nd

 14
62

.  

1 §Alg 
vaTilgt Oa! 

Jill xeg* ee,g.  Igttg 

glIE r2S1 

3 3 !ih:1 

gtIL.; 

ID na3  
5 

2 

,••■ 

I 

   

   

t•-• 

pl•••• 

11 3  1 lt li 01 
_en 81k- 	8 1 
2 b 306 4 p 

hie: I ll 1 1  t 
Ppli Iii il & 2 
;1"A  '111 II F4S  
s 2a: 	2  % .4 
11 111 lii 11 111 li ig 
51eA— sk I- gki 
pill Ug 1 Ep 

Zgl  hN 14 i ....4•  nin 01 i 
IiiP III a IP He i 

14 10  III 2  1 1 1 1  A i mi  / 
'' 	i 	2-- A Sq gll En ill4 A 

1 R In  il iii pli I 
lj Ei gi; 8i 	.g 81A a e4'g 	a, 	III 1§.1 

AR00048930 



tit 
DNI 

-L 

a 

I 	1 SIM 	2g1 5  lg '1  EIVia 31 g 1 
1 	K A245 .r; 14 Ng 1 1„ .7, 7111.11E - f4 5 _Es  

s'
nm 	g 5 3 	EV 	T 	2  g . g .ktlis ig 10 ti 3] Q' ;nip 61 E 3  

i ° f 13 	
s- Ilts - 0s El  6E5E4 k- 	E R 

I LI 	.1 	i I 	El. 	g 	.. 	6 	mvP8.48 	0 	8 
i 1§ n 	g  11  13 Ali2i1 11 1  1 1  Q F Epl. 	 2. wF 'Eg :12q3 5 	R. 1 q 

0 og n 	kg 1  21 i; 1;44g i g 	i. 8.0 15t 

lc t'E lig 	:i ; i : :: IT:I': 1: ' C  • 
 (ti 11  tliT ill ill 1 -9. La T RI" IT ' 8  ,1 0. 

4 3 0 Eo 	oUi OH 21; g 1 .1g 74! 	%2.2N / 

-4  A 6  mulg.• 7...3115. 2gg 5 	2  
1 i3i  i! Iiiii kfi 141 i 111 il  l i f! gi f ir 1 1  
1 ni  -A c 4fIE i... lig i 7 1:4 il tigipill .41 5 2 
s 	22 si - vi III .. Iv  1,5 1 210§";, 2 1 cc.: Li, 3z 2  le 	1 g2Z il -11 !t 54 v ig 2fflg f - Er8 0 	a 	 ZS 	'a 

LT, 4 Atai aPg .ie g.  
'g.s § a " 4 .bet3 m i PI 5 1 8 Pita g.. 5  5412 "ai alg'Itt .. Id R 4 t =g at 3i fii 3!! ii nk N1 AU! '1-6g 1 il I fg i g6I 1 	6 '. 6-2a -22 t"! N 	gg 

"I" .2 2  Igrt 110 45  P III ;- fiElim 	
E v5  g : .a.  'C16 17113 gg 	" " 	 o 

g il °3 - 1° 5 31 	.542 -I 1.2Tt - N1  li] g ig 11 
V's  

a 4 1C il 3  1  q - 01 ;1 Milli lei li 11 a Aga 1 ',b3 d.61.1 ciA r4c.all. AI aR d a 

P. 

, 

AR00048931 



I 
Va 8iff 	im 

j..3 Ygr 

013V 	Sa 

041 	z 
z 	

a zim 
0 e =ffl v  

cw kglif jgs 
1.13„ - 174 

as ).4g 52 E4 4 c4,11 g;gp 

.VV  841 .g. , 1 11 

-: g  

.011 Bou asiR 4  -4 Lo  

lq 2;/. . 	g 

94_ 

A's si gi. 

ta. 

PEI 

t— t 

AR00048932 



z O 3 
P 	1 I b  .. 

119 	p' 	g 2 	-..' 

	

t 	R• 	2  b n 	R. 
e 

lel '151014 	0.g .. z 
E 	

• 

a z 
P 	

.., 	'... 
14 	 4 	 aNg. 	-2Illa 	4  2, 4 1 ==a.  0, 
2 .4 	:I 

....im 	
. O 0 	1 g. 5. 	A. _ 	-g

s..a 	e 
V 	'3 81  " 

... 	a 	•bmg' 	i -gaB 	IP, ill 
g Col 

-3
o 	

i- E 9, 	-2 cil  
• 1 p -E Ci a. 3 igli ggT :al N Et 	E'. E' • 

O 
U u. a 	811- r; ...L. 	7:g a 2 I • 2 g. : 
z 	 (.) 	Z  z. ,..., E ,,e 	1 •N 	11 .0 	.. 	a.-o 5.= 	 6  4 	P 
O z R 	0 	 a-e)-ol o>. 
P o2 	t. L. 	:° 	'gagg . "4 	.PF24 :'.g  

ix 
o 

• 

v 	g 	I 	g-gii-: 	8.44g0 	n44 -5 42  

	

soars- 	o 5 	M 8 

	

Pgs 	:-0 ..)i•° 1-* 	W 11' 
11. 	cq 	a 	a 	...'g . F...  
. 5-B g 	g  

L7.- ql .t...."•H A! 	1,•a 1 2 be= X a o, cd g g 
4 
u 

z or 1 1 111 g 3 'all 11 11 P 1A 1 ;.. g 6 
E. g 

a.F. 	g 0 	isu 
1-* 	o 	2 	 -6M2 ea 

zu g cgo PI I t 
	 b 3 

o 
U 

a pe 	s •c 
• 12 	 '''.. 	 lAs5 Au-at• ,a-5 1n.t.cl  2

.
: -6rcf, * 2 S it 2 

 
EA ap 	0 	1:13  8 r.t Cg 	Cl 	13 

a  El .1; Cq Crl 	,:g.g 1 m 	co 0 

	

t.go 	g °Nt 	tqgPg 5 .1 	rg Z1 
2 0. 714  

s  U 	
IR 7; rfr Ej t.1 il 71 ia. .11.1 V. 0 
r Tet. fry; "22 Lg 8 4  › Eis..s  T.,1 e.. 0 3 5 .g 	......, .g 

. 	....— g 8 	 3 t:g. B 11 	i 	 .. 
'.1.,- .1 .'cikrA 7,2 Jill 

	

V 	 g 1 Z V) = 	i 	b."4 	I ." ty 

AR00048933 



§ 	g 
.62 

•t 	E I.. 	b . 	Si:.. 	V.  g 
,. 
	

1.   
ccc  

1 	Ei 	' .8 g g 	
00  - 	2 s— ci 	i.g 3 E 

U 	2 
s 

.1a

..

n 	f!1
i 	.

2 	 t

1 g 	• .„.1 
 

>. o 	i g . 	_hi  
ILs..  

1  Is 12 11 gg ,13k 'i DO 

CI -' .g 
el. 

3 
 
 

R
M
vi

I  t   
 o 

	g D

,  
	

a
1 

2 	i 	Z 

	

A g x 	3 1 2 IV E -g2 k Al A . i sE lo ..g ., ._ 	g 	= 	 :ct 2 
13 11 ni uS FE', P.  l' j: E Z' 

, - 5 

V f54 2  — In  
112 	 9. d gr.. 4 .g. 19 g 6” .41 •E . 	 . rig ..----, 

U i rE i -E3 §. 	Y, F.: - v. 	..... .. -.) L.) .° 
a ;., 

c: 	— 	— 

..----, ..gyl cl 

▪ — 	 Z 

41 

; 

S 

swott 

AR00048934 



11 	
-4 	

.t. a 
iz IV 'fig 	.RI 

it 	mva. 	go3.ca El 2 84 	g g 	i '11  ' 	11A E'S 'Kz .§0 Pg-J nig A2 1 1'1;1  
ap , E2 	eg iirai 
pi. ilg 8  11- '40 
-"ei abg mg 2 Iri 

15 .1. „- gvi nal LI Ellil 
Ilp la 202  ; if II NO We ?- 	114 VI 2  il° i iBE =;gg 2  oi 0 '13" ahaf 	s. RE 1 11 lag git 2  

1„2] i .gsl -1h 
glI ttligi 41,- i5t 2 %. S4 1-2!ii gin 421Ig i l 	i p l; !Ili etorl g;. s 7,,b-3 5  
MI Jilli ini HMI 

i.i 

R .§c 	5 	ri 	g 	fte: .  ! 31 iV 3 	0 1 3;-544  a xzE i 	13 	tO, 	..3. A ;5, a  
gag i 	m  1 k2  21z2gig „3 .-6- g 	4 

a 	-..1 g...•12IE 75 •af a2g m g 'd g Ei gi!g4g1 P 
MS15  t i r, gi :2211g 1: 

sgU k i 	Wcbih 
'SIVE 

 

• 1 ...202i1 23  ] 	1 0 2 _ 25 

2 re. 7 41  g 	"EL5:14 
114:al Edti ga ma.§5 tz is 12  'a 1 4T4tIt g lgillgi 13 3 

0. 
Ilt J1/54 

	

---•-•-----•-•-- ga 	'ftg 

2 - 	igg gc 4gdi  

	

2 2 	DIV-V Sag rA 

ID 

, za L-222 21 la § 

J ° 0g 2 • 2 41 Iii%102 1: 

‹. 2 	e  11  i .16 411 liFill! !! gal.: 9 

e 

.& .•  2S Apl fl ragi IP -,11 ?..Iii 	gi 11814 . 111 il:11 	41 
 

2 id Pai 	vi 1 4.2gi. 

U!  Iff , AT.  
;II fill iii slIM 

OH i III Pt! 
i 2  M gli  i lb! 12 fr • 15. 114  el 

i I li-Aql 1  111 Oil 
III !II 11  ; q !  iditi al ! 4.ii 11;t1 

Jill 11141 la glili2 i 	" v§1-144 HA TIP: 
4  

• PI 	
.t' 

? [left i lig illigit 
'44: 1° . U1 	.. Co 	K 	ao moM a. E 

M 	if/ •` 	N m20 a 	gze 

Pa' 1 2  
Ig i .2§g 

DPI aa. 
0111 
Sitn 
3 p= 

4101 

1; 14  _211 
*Da 7regTs 

tsgav glaf,  

AR00048935 



71 

0.41 

omni 

AR00048936 



tI 	nt ilV 
g. 	tli 	...gli 

..g 

. 
Ig I cb 

v 2.0 
ill! "! 	I 	il 	zva git

s'4
u, 

tm  1 Nil t 2g. ; . .. 2.4 	, 

	

1 	zi-." 1  1 
IA 	

Z4 	V 

1 ;1 	1 1 ? 	P32 	1  g s'! 	aA 
ti4 1 111 	till 	2 3 Itl 	-41. 	11 z 
ffi a -I; WI 	1  1 IP ii 	'4 "4 -g i 

bq -4 W Y- klii 	:-.4 
ig 1 10 	ii.' 	1111fi go  

a gEi g 11 g --tilii14 
.p. h.s 	'2.1 

4 g 1 IV, . "'" 1  
4 .z. 1  „u] 1 g., a  1 If 1 0 2 T -i *It 1 P2

1   H 44
I  

2 IP i 	1 - ti -ET  tV 1  
- k g 0: a tilg a 	11 i qi ! II .2 IM I i.a a 8 oil g ii"h 

e  a .. 
iga g 

 lb "13 
s'e-  1 ' 21114 R fi 1 IN I ii 1  aililill 1 eii E lig ! 	1. 2 	g t' 	a -g i 242115 	i 11-,g 8 	IS i g  * ' i 	Ugl 6. 1 8  .e. 14. 4i:11P - 

0 

M; 111111112°11121 1111M11111 i m ma a i'lg & 
„. 

AR00048937 



b a 	S 	0 c ...3-E . . N 	.2 3 ..Z .2 	1 g 

c4 

	

"2 	a"! g) 4,4. 	•..34 g 

	

g L5 	0 V0  00 

4 2° 	Sft % pi a : - e.p..,,.... 	g E.I.g 	- ..c_,a  

	

 1.1 	W . = C31) 

g -2 1:).  g g 	1 8 14 	13 :Tx•0 	c 

	

,1 	8 -64'a  rg 	g rd- .4. : _, 

=o .. 

	

E...g 	, 'e, 	u R :20aNg 0 i E 2 
.... 	- ,- 	= ..... 	.., 

	

-..., 	.o. 	.. - 0 -0 . 	-...... 	 ...E0  
a ° 	-1 g 1  .1 13 ti gg'*H° 0  .1 

Em - .•..t' 	c 3•0 0-r. 	--; „,.t .-gr..c g 2 = 6 01 - .... i-" .11 t 	; g0 . -0 

O 

• 	

it 1 7g Ph ...; ::: 	 ad ., re ... 
0 0 	...E i" t.'3.4',.P-' -12:: i 111 .1 rn   
_a 	 1-0. 2  

	

. 	 „ 	'-. 0 

	

r. 3 E'S r, IA 	g -= gt ,... .s' 1° 75 

	

a g .c g.  0. w, .2 2 - .h. '4, 	3 ia. a' a  Z' 	 ...Ea. 

O
c t

o b
er

  2
a 

20
00

 

 

 

- = SI- tag"Z 7, e2.01 = 8  .c. 7, • 5  ° oi-stb:4 to .47,1 
U .5 

11VA E i3 C.3 	 g43 0 	2 S 

41 	sII g 	. 	1 
111 	I 	i 	li  
1 	

1 	I 	1  11 1 1 0 1= 1 i 01 	1 	1 	II 	1 	a 	g  
14 	1 	1 	i 	1 1 ig i  WI  I Ig  
1;illt Isligkildi 

	

ib ..1.1.1 	21.,i ii III i I i q i ill i r i v  i 
1111210111ki I! II li 2 2  al _ at  

	

1 ki a Pg i If i Iii i _O 	i !I 
i I 1 1  II 1 if 1 I fi 1 4  1 I 1 11  

	

m . 	a 	1. 
111 R ii-- g 	r, 	g 	g 	A 	il 

Lit 

AR00048938 



P
A

G
E

 2
 -

  C
O

N
T

IN
U

E
D

  

co 

4 

- Pc:I"R 

i— 	40  0 com 	5 	z 02 

	

co 	1- 
W w == 

	

w0.1 	ww< 	< EcR w 3 
 0 

	

m 6cT 	1-LLI 	rZ 
111 

	

OM ric OW 0 0 	 Sgt.) FM 

	

W 	0 0 

	

17.0 	_i c:3 	Z 	z d Mli 	0  0 	0 < 

	

Z IL1 	= - co w X 	 W.:co 	ca m 

	

(zo o) 	0, 0 o,m, 

	

w 	N 
0  om m wi- 	ww 

	

0P.d. 	›.911Mili— 	 =o co 

	

az= 	cocn 	0-1 

	

w5W mmo,>w 	 L-. a 
m_I- w --1 cd 	m E.- Ill 	 =M w 

	

....=E3 	w4mi-zm 1-. z .m. = 00 
	-IF.0 z-i=_ . mu. ogr-co 	 01, 00- mzz m ‹ Nen cci-m-c urn: co 

	

comm xao=oz  m 	 m- w o wo 1-,o ..1 	C=Z OZW‹ = 0 
C%4Cfg 

	

Z4ttaa. 	iZ=x0) 

	

p
Q 	 0.*: 

w0WzM88 I+ME MI- 

	

OZC4171 	Ocfa°0  0 00 	
M7' 0000 Z.-12Mm5 

W ctro Do W  
- 0 =0 tM 	2w 

..1 	iff 

	

WPWE 	+ W ce ..1 n 
• OoseW 20w 0 .0z3 S Zgt 	

z°=Ow< 	1-CDW 	Ft& 

	

0..w* 	0I-ZXO 0  

• 	

•.. 	 1110 

	

01-_,.*. 	Owo 	 ZUZZryl a )-F 	mw 
aw, 01-J-40ao2 

	

mor.- LLIP-, , ..il-coz 	0msmpd 	t.:=11.1 	a w m  
mm o =moom u cl. cc w  mmco- sw_11- 0 	 w-w-JP., 	10-zir 	zzw 

4.›.-m<cco w  mmwoow 	w-1 o m mo w 

	

m-loo 	ocom.). z>.mw a 	2o0 c7 z 	...to wwx ccE0., PIERdtftiOu
•
= to-lo m- cc- 	wm 	i...m 

0 > com 

	

wwwo 	2N-5 4432 al Egtil c2 w  

z i,9 0 x 
281-p5p5 w z  cn.cmz mw ,wx  ,z Fi==a- 1- m — cracr ic occ  . 1- 	z •  w=coM 0111.11-00=0wM0 Ocn=5 	0P1)Z OZ= 

	

CD<WM 	0?:Wa.ww.tm 1-wil.o..1= 	wW‹ 	wl- • moDOO 001 oZ Z ..I 	uo 00.<0 0 W00 0  ,c4P.cr•ciP aR q R m p r- NMVW 

AR00048939 



0 22 	•2 . 	. 
8.2 	 o 
I11 	rz-. d R o z 

o ch 	-13. r'a tr, 	'''"' °.° 
i 

ILI 	= .G .6 
1".  . .. 7.,.3 E 	2, ... 	..., 

sy. 	Er? 7g ri.p. .4 gui 	.4.h' 4  eo 8_5 0 	.-.4.3,..... 
7...6 ° I a ti .., . 	
:1°§ 

E .E.4 156-4 : E 
1-5  g E-s .s  .2 	0 7.  = oo. V 

-rill 

s  1 i S. 0 
>, 
g 

5 R-4 e g 2 s  g 
a•di 	 .2, g 	p.E....  
F- 1  13 it 

w
= ' m go,  Igg,•.1 ...„?.. 

t a. 	ga. 3 - 
0.7;  d 0 , 

gpf:g a • E..i 	. in ra 

   

4, A 
iE 
6 " 
VP 
001 

E.E;a4 
oa',2 

U m- 
.= j43 
U.< 
0=cr, 

12 
g Ug  g 8 
0.13 

C4. 
§2. 11 

.$4 
g 

E 
-a 
4b

▪ 

 - L, 

4.4=x 
.5.-o o 
o fi•S 
44Z 

2 

8.1:0 2  ..r.s ads?, 4  
tg1t1 t 
ols-E8. 
i0•E2c4=  
Arp71-4 A 
o 
" •13 	z.4  

A 

  

 

I.  

I.  
,■■ 

• — 

••■1, 

.. 

ZIER. 
go 

4E 2  
'rag 
21W 

g  

eltif4 

11111  
Old 

I 
 p

ri 
3161 A 41,m 

3011  

AR00048940 



le
aK

IK
I/

L O
W

ER
 PU

NC
H

BO
W

L/
T A

NT
A

L
U

S N
EI

G
H

BO
RH

O
O

D 
 B

O
A R

D
  N

O
.  I

D 

5 

D
ea

r  
M

s.
  S

oo
n:

  

= d° Zg 
71) 8 
. ... 

r)3 .6  

.§4 
5 =  
O co 

▪ .= 0 O 02= E 
a) Z 8 
O 0,. 

	

co 	00 

	

u 	z..3 1  O ce  
ua 

'E' 

	

°E 	
gEti34) 

E , E 
800 • > 
0=E 00 

	

o 2 c 	c CD 

	

C.) .5 2 	ci... 
e  . 

SD 0  W g i 
C 0  C 

	

E

▪ 

 :EE 	

▪  

i'- fl  0 0 C 0 g E C.) 00 E g 5 2 .d a...  11:10:1 	. co 
•e- 

	

at. 	0. 1.. 

	

U) 0.. 07 	to 03 

.A) • cc 

-0 .0 
U) >  

"g1 21 73 g 

NT _

▪  

oo 4... 

cc 

0  'CI 	C 0 .1 
0. .0 0 0 

Di 

cr) 02 	O. CO 

	

= ,=•-• 	> e  - CC 

ce6.1.2 
c  0 = 03 0 0 0 0 0 
0 0.2=061  
0. m • 8 2„ 8°3 8- 
2=2 (4 11,. 0 '0 

▪  

Lti 

• 0 1'0 en Cl 

EC) .13 	CI). . 
g I 

6%2.474 
5 .o9gEo o w  Q. cow .o .c 
✓81 = 

o o .0.844 :58.9  
E 	c

▪ 	

co,, 
0.0 .0 gQ . 0 0  0 

80 1-621.x 
42-0.s 

-0 .0 • -.0 0 

O C .0 cam .=02° 0  0 CI cc cc  

g5.11)I c
00

S 

0 	a) 
EWM, 

(58w8 

- L

• 	

T) 
• efl 
CO 0  CO 
O 0 12 0 

O 

• 

n"E C 
0  a 0 

-0 
C 

.0 -6're O (5 m, -43 
-821m 
E.5075 

Ens' 
• 2 
.". 

8 
.5  al C 
0) 0 
C M 
O oh 

.§ 2. e 
Gf;3 0...a-c 
13 3.0 

ca. 
0- 0 0 
age:g' 
m

▪  

eA8 

i t tfi c7/ 0 41: 
0.0. 

• Di 0U) 
Di Ee = -0 

0 
cop= 
00. 
cc 

c 
= E 

D. 
0 0 lb 
.0 Cl- 0. 

o 

 .g 
020 ° 11. C 
" g 5 g 

• 07 
N s 

0 
t02.- 

_ 0 „„ 
8?7 0 7.. 

0 0  
O. 

.72 .- 0 
8 `g 

Di el 3 
0 CI 

28 RN ci 
O. DI 0  
05n 1/3 E 
E cco  m 

0 a  

0-

• 

6 - 
• ci = vg0, 
EmUm 
.14.0Em .7. 0 0 .5 
a. 0 
cc E 0  ,0=m- 

I- 2ES 
052 130 0 .0  0 
• a) X 

O
E

Q
C

  M
s.

  G
en

ev
ie

ve
  S

a
lm

on
so

n
.  D

ir
ec

to
r  

01M1 	WI'  41 4 

•
A 	I g,ggli 	71 .IMI" 9:5 .g  

ill110 11041118 1 4: "Iii 

11111114frillillilli III 
TI 2 t°2 V 1 A4 Pal E 1 2 wi  
Rileinl /N Fil"g 2  r41 A 
11111111111111111111$ q 

I 
'2 

101119g F g  
1 	

1,_ 
IAD11 1111°13111111 
,..4..-082 ..2.. 	§ - 

0.401-1 1  114 0 14110A1 liiiill ii Illidli g li 

311 
34.1 

AR00048941 



cecem 
g4"4. 
OR 

II a Till! 	
!zlig ill 1 IV 

ibb 2! SA1. el 5 I 1P 
11 PM" TD 	110 Cla E 

	

-ttI 	.d
-72 "I 	wen. 	,22Aeg 

	

1 2E2  EP 	g  - 4 i 6 i ss,  

PI I 	s  
Al 	.11°.41- 

 

s 11  ji01; 1  0 .g l a t Nikig !A' 
2 04 W 1  t; 

§ at Kit.,  - -AA 

71; 	
01

•

pa iggi 

IR Igi 121111g Ili 1 di JJ1A lig ! 
ae 	21§0=Em 	

t ila ;21g5i 	§ 

II 	.pigill 0114 	i 
gi t t 	i-:.2151 t.s „ 	ug gA 22  

Ot21 11-an !4'! 	ilea 1111Ei . 	
f itl 

01 1E111112 	g 	VIEW e% 	
%Rg lei ..41y0 	g lai syll 	

A 	1 t  

A .5 sl.  
21 	5B§2.54 1 
	1 	6.4 	t.aa 

	

.g1 	& gspl 	
12  Ill 

n1 !Nail ill t 	gtaii ia, 	ipl ° 
TisOli 1.1 E 

	

121t g4n1§03 p 8 ma g spi 	a. 

	

"g3 	. ill , jal 
	§41 

2S§ Apl §1! 	§ 41 i.114 Ilat I p g 1 I 

	

stET 	",z 	4.2_1 

	

It 10E:3,114 	° 8U m  1 1 1 2 i !wr 	t  

	

i 	1.2 	qii i A 1  W t :tP Pigfl 111 2 1 	vol 	Igo% p4.1 1 

	

-2.3 	A  2 	5! ii  iglig 	11111 	5111 ;IgiSi 

	

gllet. 	/ Ili g 1 ! 	8.1,.s. 

	

t; ssm 	lg., , .- uf 1 12 1 10 

	

-.-. JSZq 	z s 	.§ a 	, 	..r.  
!RIP lilli i ilh Milt 

ll 
si2i; ftA4 1 1111 DIM 

gill S 1121 11" ° 

	

gl ill 	1  
i
11g= 1 "WI 142 ili 

	

iglii 	lid 1  l'it 11 1 111 

	

F3gyt: 	pi 	gag. sik 2 
1  singl ll ji 1 q It Imp 

	

. 0  1 	1;1 2 A 2  

	

11 1 	qlt 	1  i 1 11 2.2  i 
1 28111 1 IV t 11 lt T11. 
illgig , 91 A Phi Will 
Ili' g i N i ' 1 411  VA 
V
B l ip 1 g  1,11 i lig IgItIg il I . 	t ria`' 1  

	

e niR i " 	
c4 

4 3 36032 a 

; 

••■•■ 

• 
twd. 

AR00048942 



ag 
1 5  
- 1 2'1 a. 
xci 

64 	•.: 
VE 	g 
a g 1 115 	I5: 
11 4 1 .§ . 
31 
1 	1 2  s  
1 	i 

, t; 
 1 t 	t  . 

-0 a 
 II II . g..  ..m 	3- lh il 	

id . 1  1 Q 
E8  1 ! 1 111-61  
s 2 	. 	1 123g 

 
IO a 	=6 
Y121 1 -A i 1 74.3  i 
o h a 	f. g 4 31  1  
Sm6 1 	g Ii i 0.-e2 

rT;b.
- 7,1  

t - g 12 
x 

L.° 
a ., 

64 aA 6 : In ' 	m ft
es

oo
ns

e:
  C

om
m

en
t n

o t
ed

.  
it  

s t
at

es
  th

e  
cc

om
e

n t
ee

s  
pr

ef
er

en
ce

  f
or

  a
  L

PA
.  

g 2g 2. 

!@ 	 lig.. gili 
anhg agglq 

111 	""9 

041 	
!ill bill 	ig 

	

11  kg A31 P11 / 	r 

ig IP! 31 
cal 1444 	101.0 
gl i 121111g 	511m 	1.1 R 

ci 

a 

1 

g§ 	il" t!g§hit 	t 
111 i/piii 	41181 1_ 

g li zz i lia. 	Lip 
lie 4gP§ 
g.g 

" 
4ta 

Ifii312 Ipa lifiga 	1-2 ,! pEilE 11 1 
-4 1 1 	11 1 
hil 	1 

im 
H 

AR00048943 



i 

Ii i I 	111 	 I 	i 	i 	21 ;li 	Ili Isliti i 	I 	LI fip c, .1-§1 	c, A 	g.4 1 ij 	.1 I 	i 	a LI  SI: I t  ; Ili 	Z at51 11,: m 	tAa / 2 2 :1 § !VI 	.2  ' al 	ii 1 2 1 	1 	1 if 44  It 75 4i2 	g 1 1. ! 22 2 , g 	t  ivz 	f 	tg 4 	
1 : 
21g 	a 

	

., 	igg . 2 u 1 1 	E81 	3' 	l '  1 lj  iA • ;it -A.illvgfil2 . 	t 	15 Rd 4! zi ail i  s 1 11 1 b i 
IA= 5g1 1 	f 	lf 1 	

A N 	I 	g I  II  t 

11 Ji 1ft i 	li 1  ' 1 	li j 
1 13  Il i  

il gi ilgt 4  i 1 1 E 	If i 	1 I 	ii 	ii !!;! ... 1
t a  

I Z2  illi I 2  1 iv 14  2 $c 4  *2 2  1 it 1 ; ! 4 2 2 
ji ;1 i2 g1 	1  Al gl 111 1  I 4 q h 	Al  1 S.  il i 1 q Pil I ! ; 4 	- .ig 	wd.  
ii i ingl ; 	1.1 	Si II b .  li i  

11 	1  i a E 1 1 1 1 g If 1 ft ill g ..'!= 

r 

mewl 

•Tli 

AR00048944 



iq .321 	w ao.' E 	' 

411 PI " 
gig li 

Ri g It - gg! il R. Roi 	a  

i 1 
2 2Z3 Zi 'Es i 	1 11 i i  34 4 .- 

!IA 
i • 2 1 2  qa  g 

1 ° 	III 41  J5.1.1 	-2 a nil Z Gig l s  
ia! I III! 11 

m 3 :w 3g  •t-N  

•41 g ..1 
VII '3  Ili i .4 	t 1 	4, 
LAI ; 	: [Oh a Eps 2E. kg -A in - il aFE*3 Z lisli 1441; !S Mi§ IIP 

R 	d , 	4 

AR00048945 



U 
A'. 	: 	1 2 7 g 

3" 
44  
a ° w .2 

1111 ii 1 i  1 i I 
.6 

11 ii 

	

..1 	2.telia V V TR 
ticis5  q 	.1.1g3 

	

es 	iiii ]t 1 0  1 t  7  1 S  1 
12 e, 24  su a. 4 Vii, Ilf I, i i g :-. 
i a II ;2  i Ili !  ift il  ! 7 i  a 1 .iii 11 IA i i 11 

	

mg a 	1— jil 1  Ilwl g J4 i 1 B1 im pl It y a P-E 0 sresr, 	 a 
.- d a i i Y I g Ii Of 4 . 5 31 my 

	

. 	.... , .2 
	I. 1 -4 I.; Aa 	/a RI i 	edg 0 11  

aw 
5-• 45 	M II- i MI II if il li 

	

.1 

g 421: 	Phi 2  ] ta 1 li li g- , ;al 
! I N e iii! nai ii 	2a . 3  - ER 

	

1- I Cl) If !II 	hif lil 11 1 ii 11 m 	.- , 	, 	, 	: t 	,g II° 	0 	gc 

I 

# 
ma N., 	m ,ill- 	i V 

a/ 	-a tg  Iti:51 ce 

!,t-o 	ilp 
It  Illj -.1 - r  
isi lell 
Q" 

.g 	la 	4 1 g2 111 
b 1411 R...c . 
'2g ;19 ig..?... 

1 	" IA 	1141 
14A 81Ai 	q 430'- '4; 

J Jill 1  hil 1 Rtg 2 g 
..; 	i124 ..1 	F.:vo 1 
'•P E.  ..c 	&Q= 

 

AR00048946 



AR00048947 



4.••=1 

pump, 

g 

a 	s 
g igu g  
is2gj !I411 §  * a gl i 
Ifir 1" 

1 8;41i441 11194 071ii 752  
11 1144 1' 2  " 431W ling if 

04uN e 
1103 11  14  Mill 1:111 

su  0 fa 	;14B4 rata ;I, 
11411; 44 110 lee A8 

1111 

	

f
ol;g1AB118 e . zma 	',A  tsj  

	

ruiting ._q,104 	21:4 
11114 Illoti 

	

=10..0 	gma 	,1 

	

11.000, 	. mg 

2 	.4v4 F71 3 .5.  
„a s  

4 	, 	 4i6a dr4 1 1 411 1 1% 1 11 m 	
3 p 

AR00048948 



a  R .6'
•  

II/ °11 g g... it! 4-1; 
„,.

....._ „,.._. ... 2 4 as u  0 t-° E 
0  ..9P: t 1 .7>‘ .1g ., t::_ .,..  ,ig . e-0.4 E" 	*° 4  o w. i 'Pk 11 3  

tuiat 41 li = 83  " T 
.1.51 ,2-4 ,ribl 4. Vs RN Li e; AVA .  

	

.2 .. 	pis . 	. gai lillczb .7, 1,A pg VI 

	

a 	go.sv. 	A.10 

	

'on§ " e .,-.1 3 	Pig.  _ e 
Tuu m  2 g.01 .h' v 

	

iffwg b- W4g; 15 .4  el 4::31 	givd. 
_tql 0-s..5..1 gl; .0 g ii 4.1 
3ag4 .41.61 ;1 2 .12, il..1 Av 
'rl.g1 4.4 i s "F i**3 4,3171 iii 
1134 1 / .U.I p rs gge A..s.gl 

	

-a 	a m - a . 	u 0,....4.-.,. .ar .0 .. ..,. .„ lag s  -3..., u ,„ a. 0  

Peg 4a43 5°  0:53  its,F,  tli WI kitm .gt 41 op 0 
Dgi  44Eii Ps El g'W 46---4  -4-1 tr-sio .3'g al a 4 e 0 r  Wg ralte :a 4z1 ell; glis i , 	.., 1 .„ 

4  U.1112 4 	60N 2  
2 p4V1.-4.041E a IlgelpamLvs, 

I '1 
3 irglagglits 

E 	IV Lt7"LE 8  t =Abe 	 g 

§ Par4 8.434a t 
g  p12.51.011T2 
4  '1 (311 S 	SI m 
A nexi.h.Sta.li 0 

5iMi ! Ifiog 

11!tit4L, 14 - 01.5M Eglngtku2t 
P2iggYhirn 

a 

1 !A Pgi 
n 

m]V*0. 8 .871, .E 
glgE °1 2 g 01 "ggetAm

4 g Pa
g
*404i 

E  4XJ4.11.g 11.0.4 in 7, 9 .0v  .1.. 2454 . iu  6-eaz5gs-g,,a at 	I 
sw 
Arvaois.8 4a  
. gin 

p 	
11 rig ks 	0.,:g 	• : 

l!giVini§ 
lin4 g 4t1 .1 al  

.1241 

lilliilliii 
IlasPilaR§ U4 
rt.22 13 1 -0

-M 
 ssp v'gg.g .s alvg gt AEARI=calff AS. (.4 

AR00048949 



2 
1 

0 

8 

a 

     

 

Mmsg:23g 

illifil liil 

I L 

 1 6-414,1ez s  
m tD.-1402 
t5.7.4i.gaZT 
12§0,1111 
xba-ae%1481 01  

tillifillii 
2.E2 ea 

11.111 4 1; a-I la 
1§1111IP 

Isw 

.•■■• 

 

Sgg 

g.?zm 
vo-I‘ba2 dV=Tal 
TOMO 
1,50§4 

• I g  itl g 
41 ;0.43 

I Jog .gagl 
Is  St Wild 
4 0 pull 
8  qo  01141  2  :d 
e Ralt 

c' 
Ti
s St;t§a 

• 8  fa. gtr 8  h-ig 
h40.1 
2 -0 311. 
4434 

1; "g4 141111 
ai Prl 

8‘i  sal 	gli g g 
it 1411 411 

c4  ml m 	. 12! 
n - a.441 

A A Alit] 

et aRze-ip. 
6=zz4hig 211151

1251A 
Id4si1441 mae- t2g. 
r4 ga gragMfi 
t411414111S aX2E..=4 ..0 .§ 

11-4  
rili4h' 1Z°. 
.11 V 1144641 

4sCril b gV A  
N 1 M8101 
1

1
11173Si vl  

413,430 U 
 

J. 

T. :n -131144 . 
agy 1 — .11  .'•1 

;Wag 4 1A4= 
An.sig L=2,0.4 vi -N4 

AR00048950 



hi 111 
*1l ig2' 5;2 5  

Ish.ii2 .54 

2,gm 4J3 111 1'40 1—gglgsg. 
5E501 1 5 

-g-ad] ocl 
Asg.'qgg 
Hge3i1 

Trii21;1 
g iE42.2 1g t! 

5 , 

-Rh 

la I E  
m-0 pt t, 

Fr§ 

gagl 
P4! 

ggia 
Ansi 
351' 

.iaafice, 
..g2@;311 m 

5 

z 
12 

5 

2 

t 	3 

q ft p! tg A 
h  is1321S  .s.ue, k3! 

ii4;1 11 si s 
t2§11- 11 3. 	s 

Vt 	1.1 

	

0 12EltS 	g 
2-g ,- 1 2.1 	§ 

1:1 • 4 .?,  ail 1 Tni  421 a0 Ni, 
r avW sgi 41g111 st: 
IIIigg2 in n bS 1 	15E 

ff2 4112§4 g1R. si 
Eli 114112 
bg 221.04 PI A 

11114i lif ui 32, gei214 tki al 
01m§ Et! :44 

iL ad.111 git I 

14 y  414  
iL Ift 	MI1 Ip hz 	ziI, 

02 Jill vc511 II] 41 1A 131.4 4 

i

1 410: 

1111 ig41 	P 4-14 Aikg .4 1 	 n .tP 

W

ay.§ g 	mix2 "E m  Pt: 
l ]ii "el 	E  a g 2 cc .31 a.h g 	a 

s: 

e 11 J5 ;pi 

INlir 14'4 

ai2I; 	.vli 
liwi 
IT '4; it !l 

ibla 	ii iiig 

-114 1 3.  
'at 	0251 

1 21 ZSA 201 Wu 

21 / 1114 Tir 

AR00048951 



;•••.-J 

 

R * 2 
It 2 11 
Alit.; .s r gmA Az.acci. eAkr. 

4111i 
14 gici. 

tigip 
Ipt Alsh 
2 100.  31 1.4.41,11 1  

higia 

011. 

I ri 

  

    

8  1  01.1 441  PH 
11 iii 11112 ON i 11 t i ./24 Mil 	&IA I i il hi e l-lif 	INR1 

1 - 11 0  Iii 111111 11111 2 1 11  II 121 14 1411 	11111 I: g 8/ ' 2 .2 ktilt i 	.i lt 
11 fi 11 III Iligi a 0111 
ki h li Ail 1%11  
4 i: li 2 8'w 141 4 ; KW 
1 il l e 11/ ;1 11I ;  ° r 
hi 11 al 111  el 4414 •  

118t - alliA 1 11 !II li gi ih iii li 41'11  
m 4 1 §11  1 i° 2g  WO 8 A IL A 	255 	,g 	ia g 

Q. 

AR00048952 



t Os 
	ha 	 !.a 4 t°  

2 	2i 	
-gi
-th 	8 	2 5 d) 

1 ir 	g 	1 	1 t1  FL 

g HI ..4-4.  IA g 1  1 i 1 
4 E s....t6 

b 
5;1 	I I 	i b 0- 1.. 	1  III 1 

t2q 5 	d   5  g ri.2 1 Ati 1 g6S - li t. 1  ja-1  1 
2 iti 1  di 1  0. 1 1 1 .. 
Ig III ! :11 k II   ... , 	i  

114  i  il  
ihAz 

 p

▪  

i 
1 13 .12 
El 0  

E 3  0 
rl 	21 	11 .1 	El  1 112 • 
t g 	

= 6  • 1 
t 2 's  V i t T 

	

. 	
A p •k:"2 1.' I 14 'g 1 4  ..3 Ote - 	 t 121 t 

• 

1 gl 

1  ii.  I Atil  I ! : ail  L 1.'6. 11 °!3  :13  i 
• 

1 I i II 1  e.,2 

•ig 3,,z, EB g 24 	1  21 	os 

g " cm 1 gE0 E. al 
. 	. t. JP •' 	 Lq 

8 
0 
0 

8 

1 	1 
41 	

• 	

c 

I  
V. A 

a 

i 	

-at 

P " 
m  E ilf 1 :L1 i  

d 8 	R. t .8 	ggl 	; 
D.„. 	. 

I 

i 	
'al .4)9 	5  
'15  gl IP:  EmoB it 
	I • ›..a s 	.s . 

g 	;74  
2 

1 111 31 g ._..= . u  4 1 	2 .2 1g .b 00 	04 ■4:0 4.1 0 

.c, 	
.1 1  . 0  I  

V 
„, 6 	61 	Mt' .g 

-a.g 	
qg . 	jjw l .g. 	Ttf, a on- 	SW 

1 R  
14ka a 0 
d 1 1 gi 	c2 

1' Ei 
. 

§ 	

: 4-. 	11  b fiA1 R  1 11 g v.; sa i V 4.■ o3  

g g po 01.-,5 	f.-14 
.,.- 	lat 	g hi  0 li  

2 i Vg.I 	.S 1 
al Q g 	u b gi.-.A 41! 	8 1  

"i' 	i, 	lig 	-5±i Evl 	5 z Ang 	 fiT ... t 	 .D 	
-.I 

AR00048953 



Imms. 

1157.3 

flag 
TdA2T,18 
'3u518,5 
P.legg s  
Ei'Elacg.6 
k i - AZ.) 
W9,
P  
19 

0. 

lak °cB" d.,4 

P. 

71 a 0.° ig 

o 	6 o 0 

Ovio - --sdE3Ag 

e
.g4 

"gln -p 
&all it 
13gigi v245, z ... 2  
ilgr“ 
g2Upla 
rjs°°1  og6yg_ 
z-dg.o§ b .5 4u. 

Vtoc.„5,2 
a.g.q 

1 1" a ,- 0° 
"10 

ggOVi

UP-op.g  
= 

'n•g 

0 
Up 

g inh 

d •= a .E 
z e .E g t 

Np 	4.* 
mmB2714 

40 13 
21=115 ,004 
T.E035 = 	E° ° CQ g9,12.0 m 
gg tMIgg g  
uU5 1;"11 

43uu 0 e .V E 

0. 

-. 14 -g32 z  
Pt5-8E74 :;Gmli'EvTa 

•- 
0g115a 

Ue '40 V 

P Ogen(3° 
t• Fr; 

°§1iti U ll rX..,Am  

VaRg  R 
plig4 tEosia 

g, 	
4 

o 

,11■1■ 

[it 
Mgg 

055 

.98g-m i . 
R.4 zu z  

o 

IM 
,67.ww 

S:= 
g 

mEmE 
3g§U 

fx .3 0  A 
1 	

iz 
• 

al 1 • ).‘ 1 	.11, 
d / 	

do 	4 ba i 	wuu 	. 	.0s 
a 1 	00>4 
o 4 	

Z ■-11 	1 	11 
z 

al i 
la EU 1 xe 

0 m 	
w .7 	z 4"4 .0. 

03 Iva 
gaTc.. 0 	.2 

Q 	ri.c, 
Ef 	1_; d 0 1:1 	ii lii 

Tv 2 Li.  I 1 

Pb. ‹ P. 3 P Li ill 0 	4  I 
21.. w I  P.gg' :BE 	ET/ 0 Mli 
o ) E" 	2? F 	 gg- 
2 	.o 

	

r.t 	:. 0 	13 
S 	 c3 	1,.1 5 ill 

8.-ig 	10 ?,.. 
i 	O

• 

gL4 

	

m w 	
m m  vfoi 

	

W w 	Z 0:74 

	

a. 	1 00 
C4 gz 

.v, 	• 'A. g  

›, 

	

a 	0 
-Ms 	 0 
li it i a 

1 2 	F26 1  

1

-11 dgi 141 
2# gels 
4 Blga 2-11 

=:1 • utg ,a4 
-0 •S 2  V - 2 
pig 1112 WI 
4 .2b Q-B-D2 	10 
Sig 42 111 AgE 
Asb 'PA Ug•r.31_, 5 

!ij 
VI i -NVO T. 

m-242 =C/1 du% 
.007  

3 3 1 3 ggil gri 
u 	141 . tw  i c : :'" 
..;11 gip !Ig 
ogi p=2 r  

	

m

7. 	.....„..2 
a. 41 .51 „... 1  

w..g 517 .04 ......... 	gv, 

scrt 

AR00048954 



/ 
• n a 	 0 	0 .0  

2° 	g 	44, 	8 '1' 	.4

• 

4, 
204.1 

4 ,g fh  iE 'Ai AgEgo 	.. t 	 p..?, a L'.5 	i g Vie" . OD 	 t li r'S i 1Z 	 . o o al 
.10.4 1.1

▪  

4,4 44  

	

:" 	3g2 *0.4.04044 	

• 

	

pi 	Efie 
g ir I tE 4os  ifgvika Me 

-4 	.0 	0 	r I 	 0 ..1 	..! 

• •I jje aki. • la 	u 

	

141 ..741  i t":;1. 	.•1° g 	A 	.1,:.... a /4..1 .a. 3 . ..a.g.t...-.. 	i P••• • o. 1.4 	ao .Ni 41%4 	m•m.......48 	t.:1; 41  r• 	i 	 51.1 	g al .s 2 44'2 4 g Di 	i  2.0,-10.3 N 	.1 

* 	
••111 	 4M Ogl 0 4 1 .. t4"1 1M1 
4. li a:, salg.51.4,1 g Hsi h 

n•Uoir ig a 	i '32.  bak 	
V va 44 amO 

4'1! 15 3 ril '''g ' 'li g g i '1 i  rg '?7 1-g 
'3 fl It 4 

'". 	04 	VD. u - 	I,. 3•4 . 24 X1 4  I. V 4, 	.= V v, g 	,... 	04 	•a• B • I 3: . ri, vti :a hifli : 	:t. 
i V+ 

E 

	

41"
. . 	s . 	. k . .. .. .. 0.4 .14 14440 

	

A 	CF. 	LI 	 ;.11.1 I A • 

	

g 4.171; .0 a 
	, s 0 5 444  mO .04 OM .04r0 .44• 1 1111; T144.1 	u z.  3 a 	,.. • , u ..• . s. a .4 a 

	

ILI g 	 . 4 . A a 5 " 	4'3 .3 8 u..., • tgli it 	
u 	ay./ 

aola i .4 h .3 "Vt 4 5;:474 g 	21  LI g....14 
egg gr ' 	;.*2 r4 ' :ay V2  r6 z2 22.° if • 	40-i' 61 223 

frg 	: 4;4'. t :g 	'I • "1 'M '4 Li' 0, 	 '3* 	SI ..24, u..0 IP I tai 1 . uslisasyx 
0.1  

	

mi 	• • 	• 
15 11: 717 Pii 	..-. i 	Op 	Of. OW 	W......40■4..40 

4  ...4m. ^ 
a M. '41 a 	S8R A EIV3 Om* gpla ClIgUR . I. • 

ii 
g ai g qi  

°11 
i  sl 1 

1  II 1 1   i 4A 1 ifit 
g 	2 - 	

i 
Om IA 3 

! ji ! 	i la !I ff S 	E 	IS R 
1 i 1 1!1-1 4 I 
z 	1 i 4121i j! g 

" f ill" li I If Re . . E -5 .vR e  
il '4'0 1 T 3-64  2 	t 3 
Ii 4 ; ifilh if 
P t4S' 11. WIN h 
-a 1 4  r 1  iicg 1 II 2  ggz '431 1 1 1  T i gV gi al 1 1! 1 1 la3a il ii 
la lii e diq ti 11. 

V CI gl 1 qlgh i g 3 1 g .4. iai a c., Itl az .. 2  .S 
N 

Rai 	 3 

AR00048955 



Ei 

a 

" 
0 

• 

a Iv- gli, 	 a 

la s tz

1, 

z • 

?, a 
.t.1 

! 	
t Is 

	

111 
 *3 I 	

g 	
II

s . 
car 44 8 A 

	

ji 	
1514 

M  4f 31° 

	

l

.

•    
.

i

d
V

..
§
.. 

i

t

1

..

.  

    

g

O

.V

ff

,1E
o

. 

 
r 

  

, ,  F

Z

5g

,

'a

.

8

m 

:1

4 .1

44ilif 	4; 

• 
T°?.. 

1."447.tii 
.t; 

.t- 44 . 2.1 

.4 

—4 

3; 

-
.
2
4

It'l

,a

.
4
.

38

i

.

2
. 

  

1
cr

b

.
9

.
1

g 
W

5
-

i

u
1

. 

 

1
f 

  

.

1

,

1

g 

1
"

I

:

g

"

g

a 

 
 1

e

.

.
i

.

i  

l

.

a

j
1
.

4

l

l  

4 

.

1

1

*

S

. 

1

s 

 
i 1

p1 

 

;pi 	pd 7  
 

A.1 	: al 	

; 
 

1- 

r

0

2 ii   

i
. 

 

. s
v
l
.
o
.v

1
.

e
g

.

t
i 

% 

v

4 

 4

V
i 

 

  
u

I. 	
e

g .2 	
11 

"I"ht.o
r 

H

I 

1 : 
 vN 

5. 	4 	

:ai .thr 

00.1(141
1 

W 	 a- 0060 	• 

1,  M : 	 34  
El id hog 

mat 

i 

AR00048956 



AR00048957 



g 	t 

I
1g  
 2

i 

ill
0

l 	1

4
-, 

... 
4_4 g 

0. 
; 
	. 

'hi 
 

0 	U.1  U. 

A 	

• 

	

 

4•A% 	8- 	.51 i 12!  i ill 	5 	. 	_. 1 1 44 1 HI 1 Di 13  i 
U 	1 A .a. 	 U 0 

1g g 0  ' iiI .: WI i I w  
A- g

• 
 

2 z 'E si a g t  1 i I iot 1 I ff 
4. 1 ipt  I 1 

11 I b =-12a1 1 '4 41  

W 	
0. 2  

-.7: 	9 di g 4-9g g ALLA I . v 
cI A 1.1-1 i r  i at 1 IA II L 5 	. A 

1§ 	I a. ' 2 	 , 
4g t Q e  

-c /2 5 

o -0 WS g 171 1: 5 6 i 4 . 	... 

)111 1 	' ii 4 41 1 m i gm 1 q 1. .ti. 	a  

n g 	go 

IMMO 

j 

ow, 

eawri 

I 

!* 1 

■rorrl  

.4- 	>. 
a, ° w 	a: 
Iti 	5 1:1 1 	c 	4,1 

c 5 :0 c  

	

V) E 	,. o o 	ig:e. ts ag-gg. e 

	

a, , a. 	33 * 
DiEB 	.gettg , a5 .7 	t' 	t  fi„, 	 6 0 	0 ° -cs . 2 .13 	fa. au  0. 0 	V-, 0. E tf, 	aloca5Ec 	0 c o 'a 	"C to 	a. p o g tn  c 	

-g• 
• a. 0. 0. 	Bill• 'U Z 	 '6 . o 

0 	..2 0 u 	0 di 
6 	

,111  a9 -0 at a c.°2,5 >9. 650 21- 
2  

C 
17:1. 	AJ Ce ,..r ji !rap 1"o ka.  ..4 	BE - wwP-E 	0 

.g 	5 0 `-'12* a. ...*; E , c 	,„,,, 
O. 	.2  1 g nt  B , 13 -z. g  	g v, 	 73 5/0 33 • c E 	E 

ig e v , LI- 0, Ec`pLta z gr-Ti DE2 tus  
UM  iii D■ 	la .0 Eit. V 43  8- ' ii 	iDE 

44 U "0 _c. 
VI 0  ‘!) a) cEl.   00c>r,0 0 

• 

E 2 c E 5* R wI 	e 	0 	co E cl E " J..* 0 	0 C MI 	E ti t ye O 0 	 L, 	 0 = Cl 
'0 11) "Clg ° 4 aorti c  E a 

	

r-c• -13 	mas 	c a  u ..c 

	

w' 	
- a 	> 0. .L., 	ID 

t., 2 .....a.:5 a 6). yez E-  RE  roE  E 2 U • el 
 

C.  
• . 	L. in cv = 

• 

o. 	 ,„9 E t trjat 	.73 •C in 2 t 0 
13 in C L  .. .5. -VI2 .E.  a 51- 2  c = 0 -E t-E P3  E e u g g ,.., la 	03 en lz 1  8 a E Z .1.4 ....I° CO P.• 	>, 
a F— 	 " 0 C 1.... ..le 

fu 
 a a

E1  
 

 
c
C 

	

.ocm 	
o0 
	

ga.=a 0o. 	a 0 	
a E 

• 	

■-. ir..1 	....... 1_ 

cr• 
z — 
0 -6, 

ft; 
6 X  
0I tn 

76"  

4.■ n 
z 
° m 

0  

4 
4 

 

19
 O

ct
ob

er
  2

00
0 

V
er

y  
Tr

u l
y  

Y
ou

rs
  

cc
:  

N
ei

g h
bo

rh
oo

d 
B

oa
r d

 N
o.

22
,  C

ha
ir

Y
am

ag
uc

hi
;  f

il
e.

  

AR00048958 



%* Final Environmental Impact Statement 
Primary Corridor Transportation Project 

Chapter 7.0 4SIEW 

1 
Comments and Responses 

Organizations 

AR00048959 



T
PD

41
02

-0
15

54
R

 
N

ov
e m

be
r  

13
.  2

00
2  

D
ea

r  
M

r.  
Fu

ku
da

:  

R
es

po
n

se
:  T

h
an

k 
y o

u  
fo

r  
su

pp
or

tin
g  

th
e  

re
fin

e d
 b

us
  r

ap
id

 tr
an

s i
t  a

lte
rn

at
iv

e.
  

.... 	 E . 	 s2 a - 0. 
Z EA. .:. 	6 	fg ,ii. 	Ti 

2 	e-g.gb2  0 	•C 	Clo ...., . 	 .E. e.c 
:11: .. 

"E 
E Z 	E 
0 	

:2 
.20.,.E. 

P 

.6 	 0 

c.) 	
...-. 	. c . 	44. g%;-s, 2 6 Ella 

a . 	ut•magi 	...s,.....g 
LO. 	 5 toe t 
5 	@ Ftl-c -c 	tagi so 	Z 1...6:  § 'N g" 

m 
8 '- 6gr  1. ...qc  . 
I 3  E rr 4,5 13 E 	1. --2:1 
E RZzi*  2 Z .P.f! ro 8 TA g T2 .g 21.82 

o. arobto 
A 	 eo og''c'S -o  

Di ;Ts  •
-e ti3 5 

1 17 . 	,T, 	. 6.6 	g•c6 	

4.4.2- 

c 	4-.4 iii E .0 

 

2 t 
84Tc z2 2 % .t

• 

Fis."e 
r- 

cp- tocmE  .. Exl 43 4.  3. ... 	E Co 	.'2 
r,..- 1 	s...g, ,,, i  ,........§. 	. . 1 	0....R.  ,.. 	„„ 

421 ;41;1 

ill 11 2% -2.-1 4 114  
.6 e E i F,Veo al 

-c 	 3 

• 

ggli 

§.3
•
e4.e.u r  . ec. 

i 8 rg 1 42eL164' r, 
a 

3 St 
RI co ..,,a.  i 

c E 	 tz 

0  

. 
.8 	0 	. 

▪ e 	. • .0  . 	k. a-co 

th=.0 	. 	.-. 
sc'E 6 	.6 
. 3.E1 

• 
co., 

. 	..?.. ve ..2.,s, -8 tu.s mg b.g.- , 	§ 	LI -.. r, , 

g. Q4 	
EL? 0 0  
E E 

E....g 	!.6.  
V" 0 
	l'.1t4 

.1.` 
coM 

ea 3 O n5 

i r -0 
	a:Cia 

3 	
0. u. 
Ett e 

X. 
.• 2 	 3 
2. 	.  

U) 

ti 11 ii 
1-Z.r

• 

	34 ° Tl .;  rt 6. 0 E  

.i ld .0g 
ti.'c'T c , 

k*Vi 22 3 8  la ..z .sg. 
 

co 	

• 	

th-,-7A 13 g 0 	i  
j -4. t 5 6 	

04oz 
coSi ma 	0 • 

1 .1 EF6" SI '. 

0 cr CCa hf4 I .g F§.. g• . . 

go . › 6. 
382.  

t .0 

.2 E 
u5  

-staP1 111° 

4 -..S d E•,,T. • , 	,..,: 	6 
< 2  g IE 	2,-5, g 
a 	7,41 " to 
rr,  
E 10-.. !-Igqi 
8 	EAI 3 g 2:22 

t.  w 
S 2. 	72.-ic 0 	Vi 

U) 	
l 

1 - v E IA E 

f. 	u g s 	453 ii  kin 
•6 . 	Altes sltg . 
t 1. 	1.y. A r g 

a 

N § :0 .-31 . 1 hsc . gi  - r 
3 	8 	.... , !...... 

f.:7* .- 	'Ft IP 	PO° r E. . 
-.1s u r.i 

A1-31 315..q 	tiC-2  = 4 n3 
liy, 114 	

_01.4,1,, tg sql L•12...gt 
..... cie _g m3  
a. ••=. .0 	2, „„,:s  I; 11' -.g  §atia: incoo.b, 

E..gu i. 	..7 	- 	. r4 
o: 	A al g s 	 .E lei 5 .. -R-4 

1 ur
z  g 	eze az 4 uz  2 

..EI ,6 

< 	Gro'M el 
'Z' 

ilciii e'le.l'5-  

0 cUP. 

AR00048960 



MINN, 

I 	E  1,1 
42 .4 
't a e , 

I°  

• 

ap Z A f TI-1 qi a 273.. 
2 . s . 2 .c 	 o .0  Qv lipS .c  o 
8 BIM .ga. 
a c t g 
V° 14gg ,z'a a 	T4J 	, B. 

R -E 	•,;" 
II ilii PI ,4 -R . e. 	„ , _. . 
-11 qii ni 
'As Wag gni 

f71-.4 g liVd kkA 
P a 3 °  .g 4  
'co 	6=.RE o'um 
P,  11:t ze -@ %5 0Eu ggi 
V1 2 - .tea 

il telii illt 
V 

1 
 'Et1 01 21 

e 
2.! 231,  

e,. 
84t .&" 
my.,3 E2, 
z.az. 

UI 

ho  
Bc 845 
2v2 

•pn 

7.5Ja 

les 

0.0 Em a,4A 
rm6 13  
ggIrrfs 

0  

N
ov

em
be

r  1
3.

  2
00

2 

  

a. 

 

r= 

§• 

l ' e  

o

- B s 
eVElc° 

OC 

14 101M 4  
7Z-  A o 
.>= m c 

   

 

D
ea

r  
M

r.  
W

al
es

a:
  

Min 

z9, 
0 

O
c t

ob
er

  1
2,

  2
00

0 

0 

4 • 

g 11 
g 

§ 0 r4 Z 
16  Ft/ e 

E F 7- e 
at.'14-gu 

g?,1 

tizif-gz 

-g 

	

:ft 	0  E 

bl 	.2 
h9 P 4 

	

0 	m , 
gahvg 

6 	'11' 	E 
a g 	E 

8162-1 
g gOg. gulp: 
§6 g e'RE, 
a I 2  rz.  

	

I5-44 'g 	b •U'a•E • oriv o 	 •.q 2 
(5' :‘`J  .1411 4. OH 

	

g 01 	g 

	

. E 	 0.:a 

E ; 4 inlq Ago E -1 
t 	rffET.1.1 g g 

g 	Fg g .5 r,IdgE EZ 

	

E 	g 	° 
xds ggEtil 4g, 

AR00048961 

; 



-4 
VP 	 s-  

0
.6 	''D 

Ili 	7..7 
 

A E .c .F. 
 

.._ t 	= 	0 - 07 *NC 	in  "" - 
0) . 12 .5 45'  8 LI  ,i_, 

	

0 0 	
F 	.d.,- 	an 3 2 	. . * 

	

_., _ct 	•
0 0 	

-- 	0 

	

4... - " ..8 	 q., 

	

Lq .0 ei i 2 g c 	3 	 ..1,54̀  Fr 0 2 	CI 9. 

E 

• 
0 i 0 

en 4.; 	ni' 1=_-: o o - -a 0.) 	 -a ,

• 

Ii-e 	if', " -5 	.., p . ,z 	.c - 

O ra u " b " 0 
44 .= 

	

4., 	e  5) 	w cc 	 ca c co 	
••••• 0 

	

E 	..11C 

	

c'5. .0-rscc.5oro 	cr. 5 

in . P tn.' 	...,T 	.. ;S:1 	

..-. 0- up CLP 

	

0 ro g., > 	
C ..a 

LI .0 0 	ru - In co  6 c , 	c .- 	N 
0.1 	 Cf. 4,  41  

II I 

a 

g 

E g 
0  -.Tr  

. 5 

. . ,E .0! , fr., 1 '21 • . . .1.‘ . . Loc = 

2 

-c -0 .- on 

1...a 	Tu olt2"02 	0 
0 

CI. ,_. 	0  0 b.. .1.-. u UP 1... 
0 

L. 
	go 

0 b4 	CII 0 01 1_ 

C-1 '--- 

0 04...O 	0, 
° -2  g 0 -e, ''' 0 

0. 0 -0 .- 2  
..- 0 

.c7r) >-■ 0 .c c`• 

U ° 

-0 0> 47 C  

4..0  

en o 

	

o qi 	..- •-',_ E 

--,- o I__ mc E 0 g 
cl) - 

WC) 0 
11 0  

>. 	

r.. 

C 

..a=  .07 47::  

.1... .en = o • to 

ea 
> 1- 4-.. 
E 2 u  
. ii  ... 
19 v, 1 

	

". .o 	
.r, 	2 	6 

	

= 	cc 'E.  . 1./ 	i elT. 

	

l':.: 	E - 	a. 

2 03  CP = 

	

ci.) ..... 	co .....• 

	

i.e. 	...-6, 

CO CD E 
O 0 N .2 
c w., 2;  • rw 

	

.... c 0 	., . 

.c _ 

B. g 
0 

..., o  

€1 eie 
en > 

a) 

2 

o M 
to .14  

E o 

	

.°1  in g -° E 'S ° "Fos "cs 2 P 	 -0 	. 
2 	'tiro 

- 	

2 1.- 
 0.5 	.57i 41 

	

 .E, 2 	..0 0  
• 0) 	,u) tie .2 	 A CD 7 O. VI 

	

cin 
	

Jo 	co o  
12, 	0 0 P 	2ty  E cci-  14 

	x 

	

0 cii 	 Dr, 0 
 ? 2 

< -c-T -F3 ,9- gE .E.4 0.9 .c.7 g ga 4> . 	... 

	

0 2 	2 2 E 	
la .0 -5 .....w 0 

	

= In In 	
.52 g a.,  0 8  

	

ro co  s■-• .... 	....L4  , 11.2 0 

• 1 0 2 
0 

	

4, 	CL 

	

g 8 AI :1' z  E . 0 1- 	E 

0. 2 g g co Ra z."3  " 0 w, 	
..c ce cr, 

E 
2 _c o o., , o 
	•o 	co 	0  

'5 	g TC4, 

	

E -2, .c 	

%tn.- 	> -12 
a 0. c .., ,-.  ° ° 14  E al 

s.. ._ .- c   

Ri 4,  

0 4 x 
a 

0 ns " 	-5 	.. 0 2 • .1  •-• 	 '5 2 b 	. 

(a.)  ; 	'16 	,., E 	d' 	2,1  Z.; ...0 -ci. . 
.-z .c 	0  a co to e o 2- • tt, 	E e 
o 

to 0 .0 0 	>, 	iv 	 .a r... 
z la 2 

M  
.0 	

2 	. g ei e a. E lig Ls- 
W 

'Z 0 
„..q)  0 'J.: 

	

In 41  ..9 	.0  

o 
• m E ° 

 

'6 
 r.-  

	

E 	 t.. 	
0 1.3  .a 5 ° 

w -s D. . vi  0 .c 	. 
 O w 

	

.0 	C 

	

X 	2 e 	
-, „41) ae 0 ta 	5 .ip 

	

_ CD 	
.4.79 	g w 	.a.) .:: , 4-,.. 9 	0 .c• a 	in ca. 

t .= 	-0, 5 I J I C 0 ' - • 	4 1  I . 44  131 f' II. 	.6 " Z I 	g 	- a 443) Is- 	E -17- zi g .11.' 	
>s " t•P  0 03 

g 	2 
0 c 0 ca 

a 
	 su 5 

	

0 	
a II •..r./ >, 	r 	g te; 7 0 	° a) tu t-2  al 	2,.■ V ..F., k 

= 

 

	

10 	0 

0 41) 	11/%  13. <> 	cl-w u  47 X 	4.' E rj c 21 '7'7  
›, -S -0 	0  ,- 2cou 	rtig -og >,g 

CI) 0  0 

	

..170 gi  = kr, trr v, IL) 	a) > .... 	g , 	,.. 
C 

0 o c .... 
0 	•••• C 	 a) C 	- .2 

	

0.1 	.--, 

III 0 	
rO 

	... - 

.. ., 	re 
 o 413  -.1i 4-,  

en ... ,.I.;  011 CD -0   
"F/1) 	6 't,c, ,6  E . . .E z' 1  ' oe u • - 6 	

• 	

g 	5  

	

‘.. .....0 ,_...a 	,,a,  0 0 . 	
- w 0 0 te 

.•••• c-. U r... 	
mi 	 = en ca 	co 	...

- 	

2 ..... ea). 0  
.*: 

AR00048962 



	

ca. 0 	> in 0 c) ...c co 0 

C1 al 	

a  , 1  : ,. 	5  .: 0: ,,,! 

	

e .2 > 	.0 - a) 
0 aS. 	,o. E 	i...° :ii, 	1,-.  F--s  0) 	'u 	CL  

	

Z. k 	1--.. 0 -0 p, - 0 O -0 u  
0. 

	

1g 	0):2- m 5 "tiC 	C73 a) 	13- 0 V 
N1 •  

... 	g. 
o .0  .. 

 
O R. 1-- 7.1 	.0 0 

	

>, 

▪ 	

T.  
g 

.... 0 
L. C''' 	b r■■■ 

	

4, a 	>-.Lo...,7g1Z -0 	.2 .g. P 5 -0 0''' 	A . 6-.  
E 0 V, , 	cu Z 	to .z u  .?.. 	CU 	

Z CU .41 
CO 4-1  >, 

CiS •E  ..,e W g 
0 	E ..N4 

a c 5 t-, 	0 n' 	
-0 EL.)  .0 	> e 	..-. -  

41 0) V CU 

	

7 ° 	
-0B 0^-,0 VI./ . 	0 ..:C 0 Le, 	E 12 

	

0 w e 0 	egbugE..01-, pot  o  k 4- 

	

ta  co 	3 erj a) 	-63  ..1.1  i g V, 	0 0 .0 - 
U 0 	>, 	" " ' 
05 	 .gii2g-?.." 1:" E p es- 

	

a -. 	 -a 	-_,T,  

	

0. g 	_ 	z, , ..c 17 	r° tu ID 	 -g 11 15  
4- 	E 	cr 0 23 2. 0 ILI 	X 4.) ro "..! 	c .L. 

0 CS 
0 co g u 	0 CL 

0 

t -0 
0 	Al, 0 	0 ai ..11  r3  E ° 	111 	

VI 	V 	01 4.0 
2 . '''  
0 -IP 15  

.0 4t 	1. ,„, 	ri 

org E 
n Z  at low  6",2  

E 0 c  
.0 ii) 	■ 	 0 

E Q) 	co = 	t g 	.,,,u,  2 	.g  !,!a; g: g 	0 > 
ro 0 	

. 4...0 	e  

	

x 0 0. 0 	 V 0 CD C 	E .F4 	6,-' > >.  
ou  n 0 c• -rd  0 0  0 4: 

-g, -2 	fo 

	

LC 	.C. 	CU .5 1To 	al 13  ••`• 2 w oa.0 - 	 < cu 	 (.. 1-' -0 = 

ot "iv a .
5g  ro --= 0- 1 =a, 
a le = 

 CO"   

	

2  g 5 	
0, 0 -5 c 
2 	cn i° 	

' E -2  Li i • F, 
>, , > ,. - --a  0 

	

41.- I 	
'. g C 0 	

44  C 
0 	0 5 - 	..2-, 0-  0. 2 al 

	

0 e a 	cu la •,:c .6 cL 	4, ...g 	" - ° 2 n) r 	 go 	a 0, 
..w. 2  • c .0 

E: g"2 •2 4-- 5 8 
7- It; 0 i; 	E 5 . .2 

c 	0 	 • , te ,... 	.4. .44' 

Cr 	••-• m 	
46 (I' n1  0 g E il /I .g 	t 0 iT, ,2 0  @ 	> 03 .50  . 0 0 	. 

	

gt5 a: 	c 'R L. e E in 	==. 	c"2 	f-1 	42) 	- 	-0  2  

	

Erd  ,02 	a 0  3 . 	E .c"." -o 	I- to , h... 	 2 0 • 

	

0 _0 Iii 15 63 Et 	CO 0 ' 	CUXE .t. '5 	":7 1-- 	pj: 

C 

'O 	 i 	,... 	 t_ cp 	 o 
o 

so 	>1 	 10 	 >, tu 	 w 
Lg t= 	g to 	0, o 	 2. 5 	0 	 ..o g 	44 Z 	 0 rCi 

44 

e 2.  c 0 	 '0 .0 C 
C,  0 01 	 niV 442R 	 .b N 5 . 	> = . c 	0,_c _ 	 ID v = 	,.. 0 	gu tf. 

M 'CI, 	:' Z  ig 	 le) ..,.° 	g 	 .-, 

1-- 	
.,9 co g E g s,„ c O o 
= a 	E .0 41  0 	 C  

	-0 •-• 0  
.S. ii;  

44 1.., 	42 r.---_ 0 0  _ 5 .5 	..s.v. . 	i---.... 	, 8..gcz . . 	4.. 0 	.zo 2 'C' 	r° : 2 co g - 	0. e 	t3 1 	To t 5 	.k. 	0 ...  
ru .- 

• 	

5 y .0 ..5 f, 	5 	 e c 2 	co_ cli  U 5 	CL CO cn. 

o -0 w i--. 	la ... 	 c 1- ,-. c 	.1"g g B 	 ...., 
E co  o., ID 	 o., al  13 	0 .2 al 8 	44 M 1... .c. 2 c-' 	

a) $-- 

	

CL1  0) la: 	-C 	7 

n 

	

. 	.c 

	

i- 5 	cl 

• 

.c 	4, 	 -8 	CD 	aJ 	 In 5 

	

.x 	g 

	

C2 o 	a) 5 	co 	
o 2 	 G 0  2  

	

4e. 	s a 	s 	., 	 .8 .5  c 0  

	

CU . • 	 2 13 	tn 	c .. 

	

8 -0 ti: '5 	.0 
C ...V  

	

U 	.5. U 	:5 'I  

	

4, {„ 	 . 	B 6., 	r... 	10 •4 ro 	 CU 4,4 0 11.±. 

	

15 .0 	to g 	co 
g 6" 	 01 

11.1 	;•-• 0 	 tt)  Z  
4+ 2  in 	E B 	F, t-5 

	

 V 'z 	
213 	0  

	

, 0 	 „, 0 E  e 	0 ju,  

E 	t g- 	cc 	 ,,, 1%.• 0 .."'L ..,,,_. 
16.7 Z' 

 2, a 
>, 

	

g a 	CO 

 
• 

CO CO 0  

	

.-e.  la 	a) f,  
.s 0   

.0 • g .C. 	44 
G., ni 	co = 	 0 c  0 	 to 

	

L.* 	M >, 	1:7) "11  

	

.1., (13 	C., .0 	 2 	. " .„  g _0 	e t5 

	

..c 	a . 	..0 	.„ .4. 	u 	E 	0 2 	tz.  5 >, 

	

n) 	..., 	13  

	

C C 	CO 0 	5 ,4-4 	8 E  

	

0 == 	 0  
.0 a  

13 '" 	.0 1) 	0 -2, 	-0 	
i- '-• a 0.  

15c  .§ 	c° 	,.,D 

	

2 0 	A u g o 	- cj 	1=7. 

	

eu w 	w sx1 	cn 	 li; 5 E L. 0 

	

.7:, -0 	 , ., 8  , 	0, 0 = te.  .g 	'g 	2 &I 	. g t g,  6-  

	

2 13 	TJ'Ei-- 	b 	b 	t., 	a c  2 0 	wc ., cu ,i■ 1:10  o cu 0  0 ce .c  
-0 	a) 	CO ..■ 

C) I%. 	CO 	 -E 1 BRE 
0. C.-) .  LIE' 2 ... 

C a 	c tr; 2 	to 	m E °. -2  ° 	••• 	0 •-• a., 	8 2 .,..r. „a 49 

	

44 4.. iii 	'0 /CI t4 	CO 

	

.0 0 a 	 01  6,  2 	..) 

	

_. ,.. ... cc 4.4 	ti)  C 0  •• 41 	
"0 ° Z74 	1.7. 

g .5 0   0 

• 

>, 	o., c  cu 	:E 	..... i.-.;:, CD 03 CI 	1-. ho U1 er tn ro 	.c.  z 
' "51 c  70 >, •-• -8 41 

	

5  - _a ..,>1 	a; 0. !-.... 	

• 	

ia 	TO W 

	

 
0, 	x E 	, i z i  t, 	..p.: 	0 

	

0 >.,, 0. 	 0 0  

	

E 	vi 	cl:' 	tn 	°>: 
LC- ......: ...4)  : 	>*';'' -tna r.5. :-..! rc.°  

	

c 

• 	

m 7  rD oC1) 0 

	

a-. .0 0 , 4, 	= 0., .0 

	

s'.• 0 0 	ro 

	

0  -0 	, u 0 o  ro 	o ,., 	 2 2 L., -F., 	" 	o E -0 - -- c 

	

CD CU E 	0 	E 	>, 
., •o 	>, e 5  > ..0 
5 .5 	j '-', in 	o 	3 c c -0  so a) .0 	 N E 

	

m ta  a 	0 0 	ro  -4 C 	= 	1•• I-- U 	To 	CO U 	cc U  E -5- ..., i- t-ii 	N: 	oi 	ai 	d 
	

• 03 mInE  n) 0  c 
.,- 0) 	

,-- n, 0 •5 

.- 

AR00048963 



>, 
0) .0 
C 
0 4. 

- IC 	 ° 	-0 	 .. 1 

-0 
ccl A 	 0), _122,  5 	 Co 	 c 	,v) 4., 

›, g -6 ...>: 0  g, 	a) ., 6' 
4 

cti 	
u 

-1L .‘u 	C? 	..c c 	 c■ 0 .0 	 0 cm , 	 C 
1... 
03 	v. 0 	tll z 	4.. r, 	-c>.. E .3 w a) 	..L. ? 	561 -= 0 ° 	a 	 Z  0 01 	.0 " , E 	E O. 	0. >,. 	 '-11  e .0 c* to 	c 4., 	al 44 0 

= c u' E 7 
iv E 	-C) 

5 1  v; 	B in ° c ..c 	0 c ,z r-_- W 	b 	0 a) 
E (5 ° 	0 	 •- 0. a) 0 l'  

	

..„ c >t C9 	
r, V 0 
u E o 	,,, 0 _>_, w  

o in 7, 	._ 0 	 in 	 0- -c .0 	..2 i 
, in 	40 a)  	TO ''''' co in 	Leg 0, .c 	.p 2). 2  .4, 	 0 

.Ea 
• .0 L. 	a)  , 	16 1:-.  

	

II 	
C. 09 	V5 = 
i a 'EP, 0 0 

	

0.. 	•
. 0 vs 
0 -0 	•2 -0 

	

C-t .0 	0 ..., a ,..,3 	40  0 	mi 
.0 	 c 'a 0 

F ..g 	r, t. 	-c 	u .° 	0  

	

- = 	v 	0 c -0 	c  .. 0 	 cci -- a) 0 ag cu 0) 	00 	>.„  
to C 	 -.6 O. >, : cu 	c .c c  	 .- 

• 

en . g ,-. e 0 	 a, ... .c 	3 • 4-' ..- 	a. 	a.,  00 	CC 
r. 0. 

	

, • .. . t:. 	0 4-.  = 	‘4c v) a) 	am. 	al L. Li T , . . 

	

, ..› - g a g K 	
..0 .. 0  g u 1,-; 5  

g a  , .6 	
.... 
. 

a, 	
. . co 
I' 5 . 
C)  , 	= 4-,  to E 0 	tn o .5 >, 	.= 44  (1.1 4-. ro .- c 	Lc ra 	i7)  

0 	a  
.0 :0 
iii E 	,...t '5 	.=  

	

C) CJ 	. 0 0) .... c .0 	
ra al "1 	La 0 4-• 0 	7 :: I a.= (-0  E '7) .., 

	

Iv E 	0) 0 	 In 	d' -0 C 	C c --, - 4, 	 u 0 Z,-. Ls 	5 a+ 	 nt 2  

C: 1  
h._ 0 	

a) E 0 a) 
- c 

	

>-.„ A' t 	
4... G, „a 
e 2, as a i- 4 co 

v) 
v) w 

E 	

01 .d 

	

I 	cl To'.- 	"91: L'i' 
N m t_ 'a y E -o 4.4 

0 	=Z15 	i..,.. 	 :E B .c ca .., 	a < 0 , tu 	 1.0 C 1. 	
In to 2 a) 	.... w 	 0) 

< 1 

.0 0- 

ID .5 

	

tj 0 	o a)  'm e 

w a) 

-0 
.0 

 
D. 

0. w 	0.15 sie Ch g 
0. 0 

C '0 

5.  ci  
a) .4.) 

e a 0 e 0.8 2 -5 
VI 0. = 

nii  0 -0 W  01 

	

b., 0 .= .0 .a 	
.0  E -a 
.0  c a. 	0  - 4, .... eu 	.a.  
1.1 CLP (0 	0  

a) 17":1  €5 	7,  

C- - = .c • 

-13 t 4 	 2 hl E., 

	

0 	
... in 	10 ". - C a) lea 	> 0 	11) t4  

	

TO -C 	
..., , in tn  0 	CIS C0 2 	 a5r. ta 

	

(ji  1 	

4.. 
0 

..-... l'' 

0 0. 
v) 2• 'a "E g f 3 2 

t .g 
a' E tO

0  0 20-2,  

	

5 0 	0  13' e 0 , 2 ,  
C tri In 	Cn 2 C  0C 	° • CD 

in 4, O- 

W 	It-'  

C ,°. ... 

c , 9) 

 

4 d 

	

-r. 	e 	0, c% 	4,. 	15  -lc  

	

13 	.0 	 < - 	t'L)  acv i,E.  .5 c m *a -04-  

	

I- et) = 	a,  e e 	,_ i_ 

	

0 	0  .13  co g .ii, 	 °  = 0 	 a) 0 	 If] 

	

E 	-o ,,, 
.5 -  -e0 

.0°' B 3 : r oc  ' F  ' • E  ° 	
ca 0 

X 
a) o5 -5 c u b°  

... 	0. 
0 Ira „ 	Ecnc,cuct 	g e '5 

.... a  -0  

.§ 

U ,.. ni  

L. 	 3 g 	a) 0. c ,,, 	0.5 u, 	 a. . -ern 2 .2 ...E 	c...) 

	

co 	t- 0 c

• 

	a) 

	

mow cca=w'c 	.vr E  
C.11 	0.) a In 	 c 0  

	

Q 	= 

▪ 

 m 	a '121 	a) in 	 C 0 1... 	0 .1.. 0 , CI  
0 CCr)  NC .0 2, 	 ... , 

	

c .CC.... t,„ 	.c g ›... 	..... .... 	 0 ..- 	co co -c 14  5  o ta 	* 	.... 	cv c c. ..,, ...,- "--." a  cn . 	 a)  
,c3 2

▪ 

	Ja z 	ooz... .c Ew 	
2 	 I- 
n 	v) 	.c •c 	.0 .... ra  0 	„  

	

a .0 	,i)  o E 0  .c.  B 

	

2 - 	8- I 
& 0 

	

1-- 
0  
.I., 	CO 	0 	 >sgo 3 > 	4.c-r,  .E. Is 0vi 0

c

bCI ; in'te 1 	I 0°)=  0 -'049 tt'a).--  ▪ Ca ID  "10CP  1J=  UICII 	 L. 0 	4..• 	I 2...' 

	

"6 	 .., 
o 

	

A' -e 	i.:3 	„, E 

O 3 	is al g I--2  n 

	

E 0 	,c - - 

	

C .4- 	lal 

	

-1 	
VI:g ?.. 	el •11  !,- °- 0 

	

, 	 Lis 1 	g  
'5 E  •C- 

4) 
 a 

	

d) 	a 
'  

O 0) 	43 cql'eg 0 	1 .ic  

-' 

	

i•' 	:1 0 O. -. 

	

a m  •E T-1 	iu 
in 

bt5 '  to o 	c > 	'- 

	

.F. U 	5 ' g c13  6.• 	 6 Y_,  
O 0 

	

! 	 * Z' 	
c 101 .11' 	FL = 

, 

	

0 0. 	 in Ce CT 

	

-0 E 	10 .13 g •cli S 
= x >, 0 

• t 	 '5 

• 

2 	
„- .... 0 

	

s. -0 o 	E- O .E...., 0 .9  

	

0•00 	...,. 0 5 E al 	 CC g 
e.....0 

	

. . 	s g 13 .e.E 03 0 

	

C9 TO 	 t- 	0 

	

9ft 	
..9.:E ',- li E 
00 0 4, 	

3 1T3 
CL • 	 Nd R 
E 1'- I- • 	07 p 	15 g l.k- 
0 0.0  
< -•  c ca 0 as c 	- z 

	

-1 	 co 	- LI 99 

	

clil .z...0  a 	. c .R  

0  

	

._,..1 	 '5  EC) 2  

▪ e 

• 

2 	

ci-

0-C I  ) a  .5 	
W x 

g g 5' 

	

.,....- ' -- 	0 ■-• a' c 
 v)   o_  0 o

-- 
o  
   

	v, a0u .

• 

b8 EELa s 
 

	

in O. 0 	iro In Ea ro 	16- * 

c 
O. ,c IC  

• 

° -13 E o a) •5 
• EOZ 

O _> 0) 

t,;te -6 0 
zmissb 
O 0_0 7, .c 
c s 

ti 0 o 	 2, 
Jo 

 

L0. 2 
E 	cot,.1 

roce 

5 1.. cg g 
E 	v) 	tro C 	cci g 

a0 	c 

u RE 
o 
E 

a. 	

E 
n .5 	L._  

0 'ci

2o 

 :5.  ; 

CI 	 >, 0 
,c 	c 0).E 0  
r o >,gog 

177 8  = 	<1.) t CC 
 

-12 
co a) M 2 a' al 
E -5 l c  ca .c 	E 33 	) • 
C .> 0C - 
co c to 'p >a) 
.Nii 3  

vuge 
0. V3  11) 
C •CO 

• Itl°  I .1, 

AR00048964 



o 
13 • v, 
fa 03 
x - to fn tr) - 
• •-• 0 

'C  
• 0) V/ 

O a) 5 

e 
0. 

w 1- 
U) In CC 0)  
1.0 CO al 

.0 0  
••=. 01 0 03 

C .0 
'5 
(C 	cr, 
.c a) :2  

..c 
.0 4,  ,La 
-0 ..c 
a) 

E 
a) ra u . 

.o > 
co 

E 0 
g 

▪  

E 
-0 
u  = .5 = 
E „, 12 	u  0 

ra 0  
2:7, a to fa 

0.9 
	0 

0- - 
fg 	C 

10 M 

ai 	-o c  

j5 CU  

ID 
.0 0)  .0 CC 

&CB - 133  
_5 	2 

in 	 1-• 

•- 
0C •- 

a.; a) 	" 
C .c .c 

4".*  Cn 
C 

6 2 o 
.a t) 

. 	0 

. 2 5 
o, 	- 	g 

soc  :57-  L.,  0 U 	AL a 4.; 
O 4-,  :0 44,. 4= 03 

CL) c E 

C) 	o 
I- .2 0  44 - 

g 
0 _G 

	

t

• 

a a) 	E 

	

1:3 f• 	C 0 
0. 

1.22  
• E 0 5 a) 72 
f,g .-g8tE 

c-8-0 0 0 	,:„& 
a 

0.1 

014,4, 

4.9 

API 

1.6 Hippy 	igiatnq  
e 	ligqi 

7 	'91 	g P11111111 gg] 	leph3 

	

/71 1 2 11 00140'fill 	Pei 
g tsP IMAtil igh 1 11 211181"1 1Y-40114 v 17:141 	21 sl 	g44 	6 	111 1 4  MA /9 .Y.z a 

*0 iptli min Himmum atipiwingo 191 2  
pr) 	41111 	114/1 1,gineplopfillighpin 

1111, 1  ddftJIj4IJJJjJ ti 
	hi!. 1 

r 1 

AR00048965 



C 4,  
(1) . 
CD!" 	C d... 

!.12!!! : oZ :g 
tn E -• c 	w  0 	c  

1-: 0 0 ' 4'.  0_  
o re to 

0) •- 0 0 a- E - C CO E .-cuco c  
U IF 1.... 

C IC  0 0 	 E25a 
mz-5s 0 4'.  

0 11"C .0 Dl CV  L. 

 • 	,. 

	

.5 	>, ,„, c 0  

.. a ..x., s C) , a 	 m E 
0 o > 

xi Ev ls g o  
u  ^5 4,.• .0 

"-- 	E .,..  
›... 0 0. 	

24 
E*  

•-• • fp r= 

4-'0EM'SE 	
2iMb 

tu .2 rTli " 	g 	5 E 76 ur • ro IV '-'CD 
M t g 

E 0 4,4 
U M ni 

O L. 0  .0 
4-  0 0 4-. 

	

.E 	c  
O 0  .0 

-5 .0 Lu e  
4.. 5 .1-, gut 
O 12 To  > 
>, 1- a 0 

BM  >3 1 I -LI : .0 
CD 0"  

Iii 
.F. C e 
u) .0m),  
...2.,w.9. r 

04orctra 

tv  o
. 
r• {.. 

-- L.)  0 .0 

• a) 4,  
"CI C 0 

	

113 	7  6.• 

	

.0 	L. 
UI  

"8 4411 . 623 ._. O r 
S .0 a 

0 Iv 
> 0 

O 

• 	

0 

f- 0_7 ciP. 0° 46O 
.,17 in E 

co'53'_7.0 t; 

Ljj 

	

Z .0 	-5 .D 
E 	-o 

o g t  
0 = CV 0 :E 

Tr, 
cas 9- 

C 0  
0 0  

a ' 

	

.0 CU 	0 
41) • 	:Ecv  > 

0 i■ 
CL 

Ca 
• g 	ri 

C) .2  
E= 

. 122 	E 
co 5 2 13  „9 

	

c CO 	EL 
' 

- 117  

	

.= 	da a Z.  

(1 	° 	.° 0 z 
C 	cu. 

	

E 	I 

rts 

 

E S o  

)- 

- 

o > 	-0 

	

co 	0) 

	

2 	Lu_ 
CD ,c3 

sa`a.ra 
0 

5 	.C3  
vi 0 CC ro 

f, 
a) a) 	cr? 

E .0 _cs-  •• v, 
430 -ota)  

C  
° 

a) 0  
o_ 	0 

0., 	C, tn to 
U 

	

0 I-. 	44 In 
'g) M  :a -0) 

&L.7...2111".. = .0cu 
0 4-, 	4,  .0.  .0 
0 _2 II U 

cjI "12.0  
." CD 
(f CC 
	0 0 ° 

co 	u a) 	C 
.0 	CO ,c 0.4.0 
•-• E 
C) o 
> ,c 	 > 

Cl 
0 f-* 
W 44 W 

co 	> 17-4 

7-71.Ctg g El  
tn 	tn 

2, 	 Irt 

u o 
2 in

0.  

113 	ro 	(.(3 

N
ov

em
be

r  
30

,  2
00

0 

c 
T=0 ro 
u  E 
0. a' a' 
tn 	-S 

16 00 

c 
• g CL 

CL .4...c m  
II  = .0 
44 D 4..* 

CD a .c 
-0 E Z 0 m-
ai L. 0 

LL.>  C12 OC  
0 CD r.. 
L. 1:1 C 

cu, 0 4:12  
"13  M E 

§ag 
c P. 0 
C) o..0 

_c 0 
CoCci. 
ctl ...• in 1:11 

E L- 0  
U) a) I w 4., > lc 
0 o .c •0 
U)  

'III g C  .1°  
E ci u tri 	1-1  C rt -0 U  IT 0. 

on. ist ... 0 

0 -C VI v, 16 .2 *g 

tn Cfl ■-■ 13&21;  
In " .$.4 :0  
>... 0  „, 

...-.C- -  

V L' C .- ... C 	I- 

MEE:g 	
....CLI  4.; > >., 

0 = E u 0  .c 5 E o 	c w ca -ex  

14g=0.0 	0 to CY E 4-, - 

D,P1 	-......m- 
P.- Vc. -0 5 

Si
nc

er
e l

y  
y o

ur
s,

  

AR00048966 



0 m 0 es) o 
41 O1 m  p, c) 
01 CD 04 rj OD 01 

01 /NJ 01 

C)  0 C3 C5 C5 C) 
Y.2 in CD 0 
" ot c) cv OD O) 

1.1•M 	 11■•■ 

r1/41 	N 

0 0 0 0 0 0 
0000  0 
/".a r. 1/1 U)1.0 

14 pc gr.; 

9 

0 0 0 0 0 0 
0 0 a o a o 

Ln 0 	4:1' 03 
01 NI •1= pi' 

99 s s s 
CO 03 0) 

/— 
‘-, OCOce0r4 
Z CO Z co z co 

9 9 9 
5 5 S ro 	CO 	C0 

C> 	C> 	ce 
Z co 1Z op z 

0 
0 
0 r..i 

..-, ,... 
2 Ai 	= 
O N 	0 

tn E o 	al o z 
n0 	Ti 

c 	a.  o -o 	a) 
aP 	> 
> 10) 13 .c 
u E 	V) 
(11 0 

O -47; g CL Ca  
0- 0 

C 

2 g g ac z  r. 	 (.9 

t 0 > 	k c ,2 t 0 c 0 u 0. cc 
o a 

• E a) Ci X 
o 2 5 >  —1 

. 	op 
1 

1- .0 
0 

E z 2 

... 0 5 0 
0 . 
t. m . .. 0 Lv 01 
E 
E E u2  

v) = ra 

E9 5 g 	fq IS 5 
	

■-/ 

.c.: g  

. ... 1 -t1  2.3  a• 

E t .0 	a t, g .1203 0 o O o 
'S a) = 

	

„ 	. , 

	

w ,„ k 	 .b  
• N. Pr

▪  

. "PM 	 in 

▪ .4,2 	0 15  li 2 	0 

• 	

0 0. 0 _0 e 

c = 0  

	

fa • ci 	

— .1_.  

2 

	

g

▪  

a g 	gcgmg

• 

. 	 a) ILI Pe 	U me 

	

g g ! 	a) 0 •
.0 A  

	

CI N a 	. n 0 - ., 	•P g 	Q. 

	

= 0 	 M VI 

	

0. gg 	fi g .rg 0 5 ..c 	43 IR 34 	-0 0 
•

" 
15 	g .....7 > 

 co 6 	 c m'5 m 

	

.o -5 i 	 IC 44  

	

li Fal)  1 	
.o i,i ,,, 	.1-1. 
15 -8 	fj) .42  

	

.. 0- 	
0. 
0 	C ...SC go 

-A,  _-:..• In 
03 tr1 = 5 0 

0 Cv 

u t . 

2 4 u 

	

.
•

• 	

"
5  

. 	 g0...

.0 	 2 	2
. 8 	

. 
o. 	 c 	 z

•
0 

c
R

,

• 	

m
wM

-

-

•I 
c 

0 L. g 	.$ -0 •-• >. z 

	

.0 	,. 	C al 	
Lu 
al gn  

'a :a-13 	133 g ? 

	

8"3  a) • 	, 01.0  
.. 2 C g a 0 ..g  

	

0 , •LU  N 	0 -5,  2 -- 	- 4/ .9 _c E r`• 	oc 1-2; co .0  .c o 	,c  
0 IT e 	5 .- E ' a  

	

0 •-• CLP .e 	.0 S.  ga 	E 

	

:e , Z"'.4 I 8 	0 0 
... OD ^  

as 0 0  - >I   
C 

. 5 u  
...., ,W 	.. .v,  •-. 	0. „ 	,„.,:, 	,_. eq  .... 	0 — 

	

---. E 	0 0. as 

	

.- 	•.,:.„- = > 	c 	•-■ > a .43 , 	_r_c 	o 	cm ri, 
'I, c) a) 'a 	 'X "al 8 •— e"  tn0 c 

, 	 ra c 0  .0--L,-
!:13; 4.. 0 ra 0 C  = ig 

	

C.. ,„ _ 
	.- 	0 -t  

	

'Ll P r4 fn 	cv  	v Ii c  .! 1:015  i 
... v. .3  . 3  

-- 	...., > -0  gg cc
.  R

ic
ha

r d
 P

or
t  

AR00048967 



1- 
c• Tb 

5. 2  -og 
BM 
.R> 
C.- I.. sp" 

11§ 21  
-

▪  

os 
es. T, 
42 E71 

s 69Etv 

1g Rt 72 5 E8 
Tr."

• 

'am cm"..6 
2-300 
m

▪  

s..m = m. 
87 5 i 
SE#6 
8 2 4E 

..Ectg 

lat% 

2 

v 2 0 4g2 
EZE 
2ITS m e m 
gEg 

m15, 2m.m 

am.m mE. 
0-2 

512 

12-og 
tIg 
I;t 
.0 E0 

]1 5  
=QS muo 
0 -sw 

Egs 
7g! 
45 

gl 

q 
I§ z.a 
a..t. R.. .. ... r s  
is 
n .1- 
11 0., 
g.g. 
og 
i; 
€6 ;.: 
1% 
e% .. 
m 6 	§ -1  1 VI 30 

; P 	f.  . io, 2 . 
 -14 	g W t .2 .. E i 1 le gA§ag i i 	§ 151.2g 

1 E  a. . . 4 A i 2 2270g . . ... . ii. s 	ilia 
., 

6g -t. 	e s 1 -' E—. 1 
31g 1z. 	; 8  Pi; Ilm :_m a ! cf !gt n'liN2 . e .. 

Pa
l  

A
  —

  M
IS

/D
E

IS
 C

om
m

en
ts

  

m2 
gm 

cC pa

• 

, -2 

*rs 

ist 

1.0.7 

:s11 44 0.c 
*02E4 

Rig 
"afar, 

l Era locp 
haa 

6 1 
- 	e-tam co 	k5-13°2 

VOMg 
3* 
,z,T8 'a- az 

ne 	• 0  
ES 0 R.oR e 
2ZSIPbEEE 	m 
8 ° !t112Nai i 
LI  § 2 OS E.11-5  .t. 

20,...1,7, 
LIA 5M 5>  g Te° 
V3 :2 81:AU St - 0 -wv 4-m 
7.4:Wag 211, 

,-Ia"ag ..wgce 	g- Ill' og 
li 

',513.2.74 /03 2  Zs 
E c g lag tm cg R e  
21874,F1 a?,  
0.0iMinge :3E 
laid 7,.. -9,, e  tz-7 
rg7a;;E*2.0 

02—R g 
OTligill li -10,e> ff s 
w.i -5 2§"3 g s  
eg e .G5Egm5  -4 52  ...,.....,. 
tnnfills -...s g .i. .40 ilpf40 !I seli 4.4ms 
0, 2— po -sv El bts.tg15;g b 

q qffit: 
El

0 ., 	... 	, .. 
§P g 6 1  ''''  
m etqgki ll gt gl 

kr; 

g 1 
F 46.0 

107,2 2„,a3 4' 27' gmBg t-n 

lgilg al 
0,1h qg 
11E2  In 
AD. 
Vi
em,:s . 

li 1 
l

. 1 11 
"1 001! tEN.622§...5  
Estiga6 -.. 

11 NliagglIA 
Y 	E 4314" 
g" N8 ail@r-go 
i  
1 .502Se 
✓ g3-: 	.colcoS 

Em 

e ' gs§ _.2 aZ .6 cr• 

b' gM.-1.V.74 7i0 1  sg.=.91t,....ig , 80-g ggzg 8=. 
n-a-6. -.1g211 
x.,7,417eg§2 

„... mwmong2 d= 
t " 2;"2.521  7,r, 	 .2" n e...7....(1.1.6,E8 
O ca:,,t,  „;4_2›". 

2 Ekali 222  Yelii0,100.1 .5Z 
gr0e052.28 

  

D
ea

r  
M

r.  
B

ac
hm

a n
:  

AR00048968 



 3.0...._, 

	

	" 2 	1 	o „,   a P 
Mid o_,Eo. .a.-6. 

	

0. 1 	s 8 . gg g515g lit a 	, „g $1 . 2. 17. 	gz_ 
.saElio 	il 	 D. g•=c1 RE'rr;'E c 	rd"'S 	 .„12 2 
zspl E ft 	ag 	0 -0 ,4i an Milli!!! 1.111  i tiz ,,a1..c42- 	11 iig3   

141tnt 	
Z-8 
t'il 	:11 ,103 c§" 

4 2%.2 	 32 2 Vi g 	iEigiWyg cr.74AZ 1 
-SZte Le 

lEggqi 	mw, 
§0J%T; 	• 	Il  ":" .. -16  !!!!;!: 1511 WI m  

k 2  kii2 g4 Vi E Fiegs "'" c'e.  
C .5c 	

pm 23 .2 W.  ISsiV iZ eg Ili! 'I 
--  gi or ..Etq hi tsmiT8E -4 4 17, ! e  

.t iVgi 
Eg 	se 2 .42 .2..t . 	ER .O . „ m 22 	rq. 

• 
..... 	 13 	5  

2 2og 2  "dA"4" m—=-2g 2ft gETA 	E....0 g .-. 
A 	e f9-3 IV r 

12411-' . -44 	": 211 E n's saitillft fo! 
!ail
mit-a ,A1  =2 gv ci ag Ni -g2 .at4 li§ E t_mgEl VI -  /3  i 11 I !I 17.34 pgi pizetil;! g t I ta „3 

E 6 o cu o cm -- -bS,1 s 
2 - '5 tat 3 g 	2 11 	2 t•ai c°20 7; ficik -calEilg  at.cc23•84171 	m ... 	g' 	2 7?°' El5t 5 :gg4aQ -8gig-g -11-9. 1- btgaa'a g ,4s2  i ii bli ;to' e..§A,7044:; OE lit 4...1..g  • a. B,.. ,.. 	:;e2

2 12. 42,1Z e gS“ e 8a 
u8SZ E E. 	.. 	9 ..7, 	4i.:: ."-a" IF- --. 	m N g411t.11 a .k; (7)  A 341 Alii 42V41§.1 gE  q,.1. d 

•
136 ‘c:  N 

. 	IL i .., EEg *ql gp m i§0 .5 g% 	]=1 '1 

	

,,, 	14-q-s..11.1-g 	c.i . k''' 8.fi tl a. gr.. ;s2 tai2gRggiq4 Pa.; IA - 	e 	 e 

	

1 , 7g 	"al- 	ig .s 	21±0,2g 	12z,  
.1 z g t 	aL3"1 IP 

•

0 :El. ..„1,, 	,A 	
t 	NM] I VI I  i 

	

ERt 72 24 ilEil IV 	ta linZ2 Wil" il 

	

a-ra v3 id -54 2] 411 	
gB szksgm 15g21 ..,-.; iE.cp -rr ig 'ig2 160 

1210 
	

• 41 00- Pi !:4 WglitiN !I 
ig•   tg”Illighim 9 

3I1 2-; gi ai i §"Eg  

	

—q2 iii 	.42  OilltEL41"A g t 

	

tmiig qz. nto il i, 	li 4g1§124?%itsm mz 

	

% !PP 2iO 301 t8.! 	*"0§ 5-E40 1b l a  
!I Ile‘111§ ftl il -a a&als !Ar;  1:1E2  ivi . 4! -02 ,;$ :Et .-FA27 1.0 

	

1 Hill Vti INi a  li; 	11 1111 11 111110  il 

	

i 414 Olg 4=1;11 mi 	fa 2  mEs.,...a.g1 e, 

• 

	

a i'4 4;1 O'il 	01 11! •2  li 21hili til i ll  III 2  
2  qn. • l.t 4  .11'-On kg- I.  cLa gii -tiEEgf.t.- 2  2 7gwg 	4ge.g,  .75 gI.s. 	0 , 1" E as 	a.E14.0 s26E-t-• ., gg :!...g E  
1  141.! IN • toll; Illi 1 IR ilalftroffril 'ia i 

	

i Prig 13 0-1 	7o. 	 . 
1- „.i. i Ivig t4J2 8  ggIE 1 §a :eisilEAltiti I II 0  

5 m  74 1-21% cn  :g 2:1 g a-Upl° WI g ill 4 1 14 11"1-0" V  ; 
1 JIM WI !DM iill g 1E- kiii:1;11Mit 01 i 

g R 1 ?Inn WS agt1= 	 .1-qZ2 2 .:2& rgi -  • 

a  (.2 	hs.W .Pig §i 2 . 21 § 122 w"  & g-5312s6) tg.  ' i  p .Llis &qp 3.., *,R.. N *)" 8  rii na IA 1 
. .. .T. . - 1 gg 4  

•■■=1:  

•••••I 

■••4 

AR00048969 



e gtj 
lEp 
ir;gE 
§Mti 2 1- n u.a. 

.11 ,1t g  

.zspt2 

UT- 
i7 Era 13gm'Sg.o. 

.eaggs.v 
aa.'"AE "417,q, 
2 	E'l}-  ,,a,:t a em 

g...s'C O 
'3 0 '3Sg m*, Emocl 

gw&a.L.. a z .og.4s ecs-1 
° g 1 'U 

 rt. 8;: 
114t4t.- %.Le4.0 
MaIe 

R
es

po
n

se
:  S

ee
  r

es
p o

ns
e  

to
  c

om
m

e n
t #

5.
  

:  S
ee

  r
es

p o
ns

e  
to

  c
om

m
en

t  #
18

.  

R
es

po
ns

e :
  S

ee
  r

es
p o

ns
e  

to
  c

om
m

en
t #

19
.  

tc° 

.4 

e.oe 

'CO,, 

Isa2 

1;2-3 
1 41 
Jet., 
tw-3 

-g 

tbb 

=.,ce 

g -um 
-1,1 5  
itgg 

372e 0 0 3-g 
05 

 
”4E  

cort 
faco 
Raiz 
06,0 

.fr3-12  
= -1

• -

3 
020i- 
5

• 

R2g 

40.12 . 
..es 
01- 

-at 1LE ,m=m 
.217i 

_L.46 
mms., 
0 2Ug 
ggt -el 
'621 2  U 
g't g.J 0 -28-0 
14-5gg crw_go 

.055 

• 

3 
5 0 0c g 
stra - 0JD 

&E.T460 ax- 2.; 0bgsso 5gM1, 2 
s'Xffaal 
p mg. , 0,2 

§§1 gig • 

:532ing 
eR 	g4 .22.0312.°  
-a lg.E2V1 

2 .ao” 
Ig 5 .01 
mgeM0,0 

t'3.0w  m .0 
Ob 0 0as 
2 0. 0 ;;g"Z 

2.AB 25.g 0.1zo-eE 
.24m=g g  
--opca 
c"gc40..gi g 

0 .0 
- 
go-411 xce. mccii 
oiegg 
Rgo 
•" 

4 [2 ° 42 
.gaoE -L- cbgl 
g5s 

maRZ 

0- 761 
zs o  
'U 	0. E.a s  aEgg 
gE*.§g 

0. 
CD 

1.32 

R§f 

S 
MO- Ey 5o m 

H 
a‹ 
5-02.02 
,2%.5 
ec.,x 
smex 00 15 g 
05 .g2 
g¢eL2 

CD g 
1110 

Tnbsi 04n 

122e -g@ vmm 
egAls 

CD 

gigV 

Aia.at 
q,ta 

Vera - 4 
CD 

CD 

1 .14! 
Earn 

4gt2 ,53 
ap-cceo 

2A 
1 22 11ilill 
*Igsgih 
1§1111W ; FT:Willi 
-is.sigIg . 

i 	 1 16  -6  
IR 21 3 §z 

2 §1 s 1 i1151 
1 	 1 -111"ts gi. 

;ltfigkt2t ..i 	
liValLiial 
EZTaRetq; 

ligillim 
...,.......„.„ 

gilin 
--1 	 ?ir,5712RIA 

s!t2IKw19 2  sg;p12§_ g ; 1 .0= 2  
IlItliaiii 
13:11LIT %  "s9 214.E.a. g..,..w. .. T2  2 . ., pgag...-g g 

 

- 

	

3 a 	tE t._0 
rhl: It :V.4213, g 	E'a%g 

akiPal lI 
cs 	P-59b 'a 	wils2 tI:44: 14; -a 	.g liOs 	r" b ° g Jaqm•-• To a 

.2. g - ag 	1teo. 1,  1 	, IgtE 2 	.1 2kkv A,  Je . 	g .. 	.. 	8 isili Paltvz z 	i .8 	 ....w...a %2. 

1!!!!1!!!  

-e 

	

-Al. eis2 	ffir- 	'td.2 E 	

! 
._ 
.. 

S Se-..2z.3.2 O s 	: a ftg•RS OPE .a ,3 o q 
''rstal 2"Pli ! !1 

'U 	
% I f;  t iiW:g  nilli i 8.1 211'  O s D s..8,5, ilsiellA g 

'  1 	g E a  E.Tig phiP4, 1 

	

. 1 ilfq 	421-it(31 g t!' i a §§-02 a . I.2.0.. R 

" CO
filalili 'i 

IV3 :4  ! 2:' 111 Wera ; g 
ON,  
liE 	w2- E 

Eiz,tri  
a.1 1E ,-,. Ngflgg,1 m..s.s. 	R. 	. 

r„ 
Wiley! ; 

AR00048970 



tgeal c%s -21-4  
80 

1 .5111 
tk * Ea 2  Sc° 
PgSI 
tW4  o uZ meare 
1§2 ,1 

lagiAzg 

c emc 
gulp 

2 d 8 z-e% Taglt 
at4 t ee c“es..2i tiva. 

'I I11 

Vit 1.5 2  
zlip-1  

C 0
. 
Ot§1 cco e  

W2 1 

1;ram t . 1,g,s 
Wit 
gOn 

QD:2,4 eilaq 
2ilig 
Istm,g 

In

ia.02E 
44-q a  
.7, 41Ves 
m.tagg 
gmg2 .10 

0 
-DEN,  

S  g to-ti 
at.16 : 2  T,o51 

WW1 m  AES. 

o 
.migg 
aBB2 51g 4311.0.1r, 
?2R1-4B 
'itf!"gb 
q§irl 12-5 A2. 
0011; 
c,pasftg 

1;2131r. 
sil.10 
AIT1 

C 
Pg. g " g.z :3 	ai 
CD .4 

a.2 ilg 
772 	.s.... 
2 .§ 	kg1  
2:- 	..... 
a co- 	IiI V ,..3 •C 

'  
E 	1 1 2  g= Rp -s . , 
1 . 	•..0..r. 

Ee M.., *: . m  gr 
h a 1 E. WI 0% r„s1.2 g. ittl, .. 1-2 	e.R4' m 	21e0 
eq 411 
at t.g4 

E 

lg "55ER S.c ... 
c2 if, g. 11A1- 
2-J. 
fil,  meo E.5 .8 

g 

f t
es

oo
ns

e: 
 S

ee
  r

es
p o

ns
e  

to
  co

m
m

en
t  #

5.
  

•••i 

i- .7 2 .01  
r2at 

t.sd 
K tzik 

E fAtg. 
.gethig 10112 

YIP 
i.3.5E 8 

fgr.! 

Ill ! Ec 
4 2 41;tn' 

Isk 
ErM li"W 

Ea° 

t 	. 

Jill! 
   

J11 -2.tI .. .1. 
laJir 
Ites2A 

sgig
" 'ph 

aTs1S1 eg4- av;s •g.tk„ dP-4 O 4 i 
Wir4, .2,11R°T 
-411.5.2 
.7 Bp 

lai 41 5  
31%1 3  
V- 14  ccmaSo 
:aS b mga. 
t -2 1tt;g kEziWe! 
4.s .0aggL2' 

   

  

R
es

oo
ns

ty
  S

ee
  r

es
po

ns
e  t

o  
co

m
m

en
t  N

3.  

Co
m

m
en

t  r
ep

ea
ted

.  S
ee

  co
m

m
en

t  N
2Z

 

R
es

po
ns

e:
  S

ee
  r

es
po

ns
e  

to
  c

om
m

en
t  #

22
  

 

    

    

AR00048971 



2 	
- 

	

. 	m  7.5... 	-s 	- 	bo 	Is. 	,,, 	. 	._ 	: 	N. 0 
.01 	...2.i• 	°2 m -° ' 	g 	aA „caLIRO g 	g 4 	. 

.,,,% 	
-,.-.4,g. 
- ---tg - --1 	6 	i 2 .,:zi.k  

2  !I 	-.n-c . 
Sma 

'21;01 	 .c a 

Li: 	Ia.' 	.t 	F.22 ! till°4-1Wt  z.., =- 2 1-,•: 	v 	8 0 31S°.5.80 f: 	55 '4  tg 	ni 	...;tF"W% 	-: 
 

o, 	 -.a .qles 	-11 	ORI 16-20,q; .1.s  m 	tios 	
oc 
,o 
cr 

§2 	
^.2 m 
m-cE 	0 .1 s RI! 	g 	'.1dig m t-a% 	r4 g. .15 2z 	P.T. 	g Ta .gve 	m 	-53 01.ci-poss i 	tsZ stri„co 	1 	a.,2'3eco,Eq5 	k2E 

Su 
eI. 

lg 	.m . 
afs 	-Ez_aol. 	..  Ez 	t*" 2-§•,,m.6_,c- -,...31 	m.1 

11 	
zuz. 	o..e,7"11 	2 	g lt  -2,201,,e_ , m  - 8.-  c ogg  

2.6 	W 	...10AEE 3 -2,.0141s2.ts 1 
:
1  III 	

,t h 
Vg ad 	, p„ g.:4...u4-.2115F, 	04 

um 

.E.Tati-44 	• 	L.em. e g Ki? 	m% 	- grAtcgg: 	2 	z"3 1".cr f' .a•  u.m 
• 4 	ti8 	21'410c% =7= 01-10e -  1 o'Ll- 	

01 
gm% S'bE 	0 	..g i.. 1 4E -r 2 .0 	2.4 	a....... 

2 	n,0 	...s-. ..z. 	m 	. ..,-. - 	... . z . 	m •,. . 2 2  z.g 	ig.1 	-a 2 -ieu m e,,k 1 2Se 	-0. 
2 T ""; t1 c4 	c8  m'a- I 4 g§ 	p 	:dmiket. ggE1' u 	.0ZI 	g gv. C.; ; a s.„ 	w .ul-a=62 	43. 	,12°31Re I 	Eat - uft 	m 

m c  

-2 gt%- -2 zlaaa4.- 	.5 	g'-.2 " m 7° 	'E . 	- -C - • . .%az.g - -2 ''E.--.--: 	g.g W.2e80 	EPL. -5 	4- t o F. 	c LIS c a u N m 
"4 4 1 m i 	m- M.111 0 2 gqm,- m 	„g i 	E „"ist1J4 E , 	p_ 	.„, 2ft..„, t .z, ,. -- i., , 	-t  E ... a  

g8 ! 	! pirti! :1 rall1141 a III i Irg. !. E.. g ... 	. 	 o 	6 T pe
3.,e 
-6>  

	

' 	 5 w. se t" AA, 	o .1- s..a... 	..... s - E . 5.. ‘, r g.g 
2  -, 4t201: ? irtIa2 .1;. 	cRi 	calg ! a.- : g4-0 E Egrel s t, 0 3c m e,4z o  2.1" via e E . . zl oa m 	. a g 	....,e i;  2,1g "  gsVg2, c - 2 i;o ,S.sw I, 	 zi, 

 

•  mcmE 	1.1%.,2na og ,. 	. 
tiLibiii -2 1 2 1 lip 1 .14 1 .Q..se . 0. L .c,M0'0...2 	o 'E . 

. ,. 	ca. 
IL o 44 	WOSSeSStS k2 iiI,V413Z.I.g 	m2 	a t ct 

.i, .a." , 
4 	N v 	mi .4 	 o; ..,. 	 2 	.„ ul 

11'.z 

	

: 	 ,... 13 . 	t 	-p-02 • 	, . g g , 
1T.e lia 	s ink L6F 

Ca 	., 	aa 	2 	- 6 4m m 	m  3. 	eocs os 	
dill 	i 1 i 

glO ri 35 g s  . zi-E. 11 2 E  t% 	 .7,,oNt 

	

I 	 Et 	 A 1 2 f IT liat Di tilil  
PI" . h 
	

i 01 OV .g 	7, g=1-1 utl'g 	.E.N t2r....ug 

• 
-6 ,..a 	7321.3 	

1 
2 Ili ir 6 ! -g 

22 1g .  g;Itx gt. ...ggi 1 	,-g 
1151 tigg'=" all li si gl e 	1 oc m 2 s ce§ s 	 oo 	'elail 

2t1a. 1 qt 
ge4E g : 	t Pli 11 	 1 152  

	

:71 	
ti't,  14+ 12.1; 1;1 a t -;, 	P. 	Rill 
Oa! P g i 1 24 1- tfl '41 iq 111 	

m2i 

!4 T 11 -s  gia3i: 4 A 

11 -k E  ig!ll  tti Ptki  IP IV tigth 
.i.tk' 

n 
2.5s . .8 . E i 1 	Ikrt i 1' 	 1 kgli niza 1,5 	l'it IF. t 1Y t Ei"it: 3  t 1 2 	 h 

li ir 
.Dgl si • 4, 	CuiVb • 	* 

tr a mt2  Ivo gg,, 	PIO /1 g .-: E  PAZill g " 
?"1 4! 2+3 1t3 Al I'slAcp 2  ,g g E:1 1 zir -,,A, 	ig q ' 

	

7 	 4 4 m*'sjsg 24 	gg"rd 	'-. 1 2 .. 	48 5 g  
VI" Wii; lig ili ci WI 10 1 4111 1 i 1 1 1 11  
R ..r.i s tws.: -" 2  Ra' .1  c'll.  f.t '', ...N.1 -0.  . 's s.2 
illT igal gli ttEg 5  At ! ir ! ul-Ig.i q 1.g. 

J 5 g 03115 kt,i2ag tit 44i2  a ,3 i IlTsle s t 13 0 

1  ,,,! .s cifl .1 1, 27 V.g g gi ll.  r 6 i.1' 6 4Z15g :  
u ct. 	Se 	..t  a 

anii c; 
. 1 	IN 81 

ki V 
6,t:Ita.  zagiit t '2 1 '4 113i 8.g N II; ! .  mlr,c.v. g - MVAS Rg.A.a - -- E v.-. .a..E. § 

%opt 	 . 	cK 
 

,.., 	4 	
-ft m 1 

	

, 	 cS v 	v 	-. 	,r 	 .4 
v 

	

.--J 	 2mm 

AR00048972 



a , 

Wig 

.41g 
14A 2  i 

g1V - 0 r. s ktw 
ali z Eg 
COP4 
111Va  
4141  
fgq

)2 
 at 

ilml 4.1 
.s2428- m,is ,tt 
S8. 

11-42/ 
-agER t-, 

 

m 

§D.PrE 

I s 

J I  

Rtg .a 
8.2.tm mm-R 41m 
gig5 
stilC 

-gi 
g..s a 

v2 
012 
2 1i 1  
21g2 

. t  
zag4. 41 

2 

Zelm 

12-21 
al?m 

 

gin 

R14 a.gc, 

x2 t  
WE 

W 

• 

.tz ti 
1,z:a z*. 

p e gq 
st.e. 
ztEt 1  

zgza:=7, 
% 

ft
es

oo
ns

e:
  M

or
e  

re
ce

n
t t

ra
ffi

c  
da

ta
  I

s  u
se

d 
h 

th
e  

F
E

IS
.  

tr 	.il. 
10 . =J. ,. T  A 
i ne 0,  tzg - a- . z. 

cce.74 V geg m 	8.e,  m m•4 

	

g  5 	m - 
2E.S . 

• 	

1.38i 
2*, ft m °

U 2Tg 2 lEc  L'IS T2 ..3 - 
AAi Fs 

gE

• 

ia. 1  

gi gl.g ,..-g 

	

 
M 	e1.9 	p ■71°' 	S 	V., s.g4 .. g fr.  4 :2 

kl?Wri. I.§ IR 	. .. ...z F, .i 	. EN 
It Eg  el. 

kg qg 0 
dig

- 	m 1 
2Sk*5  

E's 5 g. ..*, IR a.s 

11 S P fi! 11 glsg _ss a ';:t° '4"g ... El-g §g 114 ii nat ,trmtas .211 1 °  
ri 	g.. 

R
es

oo
ns

ra:
  S

ee
  r

es
p

on
se

  to
  c

o m
m

en
t N

13
.  .

  

• 4 

1•7 

til 1 4; ] 
S't .sfi I 

s 
I
s a 

R 	X 

	

t2:0. T..4  kl 	1  N,(  
qp R 

	

mfa 	171  y m • 2 52b. S 
Lil

.2 :m 
faA4  i 1g  

re 	mg 	5j15 m t G 
ft P Al 12 S eaVI 
40  ;1 " 1 

	

Zg. 	. 

	

'101-;t 31 .4 	-... 
g 2  i 

	

Eig, kl. °12 	; . 6  

	

1111 
63 	

4 ..sz. s   gs Hi 
gli'm 

	

3 CI 2 14 	-.. 843 lin p tmli a 0ea 
. .5:0 1 g el 
244 b  zi -2-ga E 

	

1 	- gacg 5$ l E k. 

WI; - 
at. ...R 	Q. " 2 -V: "g 	Cu 

	

.:.5. 	k 
m42 V4  ,.., 	r, l'g i m .-Coft ctS 
eq to 

AR00048973 



41 

P 	-6 -e..% 2 	. 	CP 
E5 81- 	1 g 
.1.a•Z, 	25  

1 .4  gE „ s- t'lm  :.; 
.p .tli 	m2 ig 

t" 
IS° 

V'2 ZU. 
f Rti4 	gl 	51, .. 
0 5 §0 tl 

coM 
ZE .51-6 co 

g -'41Z 	5 il 
l 	

i - ..szl 	'i 	3 

	

6 	. liq4 
237.71g.% 	

e4 
'4'-  9 II V.,TE 15 kV:  

im...taN,4; 	.0 	0 11  
.g 

v --- 8, 	5 

	

g.92 	-, 
-4naga metn ...0 	 a eNc 2 a4 
S*C, 	12  Mrg 

dog -Z.m-q5 m °o h  
NqmPo c ...= 

.o• c..-c 
a g ..sp, Fig Oi 
.118M &PH ii2 

't 
to.,..

2  

.g  
ci 	

1 ' r-- 	 a 53a 

- A).2 8- 

agei 

tp.a.4 
atigaV4 -4410 • 
i4  
1 	

-el 740ail 
eptgs' a zigs21 
3-5014 
#11114 
illgalg 
e .-§e2Itt -1 
lie 2 Vt 
12eiali 2  
Wiz-at 
galpakt- Algtri 
r!g;Ist iIr5ka: 

Pru 
AAItts -22-art 

-be-5  

tplE 
4 c1A- S -a-ci 

$ 2 =4 
dINF,  

fteg 2  

Lt.T.A.! Aea. 
4-210 
u.c.c 

AR00048974 



,•■■■■ 

N
ov

em
be

r  1
3,

20
02

 

C
on

su
lti

ng
  E

ng
in

ee
rs

  C
ou

nc
il 

of
  H

aw
ai

i 

Iv? E 9 

_ 	 ,,.. APR /If 4 9: 0 I 
"3 

4 g g 	00 0 
.7.M'.' 

a 	s g  =-  .- L. 	 ...., 
.s  .. 
S en 
00•S 	

,a L' a 74 	r 
0 gO 'a  
la 	m i.. 	.. gli 	-a .S• 
D .2 4 	,.. gg EL.€47. 

i .,0„, ._ 	_ . ›, u.. 
1.34 O d t . .z 	g  8  .r.' 4 1 0 	a 	.. td 0 =. 
ca. e t o 0. 0  45.• .5 .. •-• v, 
1-• 	V 	e•Egwg.gg 	.1 

- F-1  
p. 	E t 	 0 ..... Z 

a 1 
:61 	0 

cG 
72  IV 
II .r 

E 	.... 
u0 , .0 	p_. 1 .05s F,., 0  

= 
yr s 	 43 0 

..7.1 0 
0.... 	m - 4  -.1 1 . 	,._ 	. , • 	. 

43 E' 
N  

	E bo •=2. 	.iel = ..0 16. 	 '17 .= P ,..p.p.,._ 
8 d 6. 115 " „J.._ cd d P -5 e g0-0 Z.= E ;, 

4,  m  g E .2,5 	
a 

. .0 or 	2 	 0. 8 --.., m fa  .V.. g 0 	X '" 
5 2. m ta- ti 2 § 11.3  :::. °•• 43 6 = T3 = b — .... 	 ..= 

1  c 
 .., z; a :TS E -8 g -g" E 	hz-a >.= @ 

V) 
M 	 0  ;',2  ch • in' C• 0 t... in' 	 C 10 

111 

AR00048975 



O w.am 
.. 

E 	n.g›.. 	 I.. ,., . 

	

. 	

g 	

• 	

.. A 

	

.,. 	 22. 

	

g '10. 	ns 

• 

... ° 	 C, 	5M 

	

M  5' .Lege2 kg3! F rii zo. 	g.E. U> 	
" „.=8, 	

0c0.9.12 	-5).0 	p.- .5 	-E" .me 	0cp.c e 	r.Glatoz 	25 	Ing? 	fue 	0.0- 

	

80 .g 	D... 	11 cs  ...- No 
M 	.-041e4,-  
5. a2t852 MI; aei zes a .5 Er. =as 
Men 	E 0 .02 61 	'28e-C. 	0g0 	l'aa 	Ee 	2c  
1-6 	

u.c,.-ilm ..., 	 caugo. 	 . 0 	ag 

	

go8 	-- o  ao 	go 	SE 	_ 

	

th 	2' . 	p-oo 
2 20- '3  -, o oz 	-6.euts M 

c't UPOI " 4"_!Fi' -,c to 	 13gS 	: L 1 ,2• 	aJa 	sts . 

	

.0 2,7 	..d zi oe 	m to 
.g..V1E 	is  _ 	2- ' >m 	m 76E 	e,:1; 7 	bev. 	. -c52 	E .0 = _ 

	

.ag.70 41 v; 	
zo., 	..s- 	 52o1,1 gg 	ik fl, 	2. 	,0... 

4d 	 -g cr 'li .i.1 	"' cal • 'z V;Eg g'- ?:= 	r•-MIS 	2:§i'il'a . se....g  tile 	- E.c„, t  . 	. ...", a mt2 x  . 	_. a. 
t T.lz 'Egtali g.PPO, tat p4; - .. 11 

tc 
cr) 

0 	8:4, g2igi. Nec.:z' S  cue 

m e Z. 1_.g pun 2i=0§ diias lAzgs -= 15Lf, 

	

..„- 	Lec,4-132 73.0p 4*71. 0 U Elci cr 

	

13 i "254  	81-!2: g.g! l'ag 10 M IT 	.52-gLE 	
--,.‘, 

P- er* =,...0,  a2 

''F' 	.4  

	

.,,.- ..e., 	. 8 2_ ,.. tom=E mE:.5 0 -ro 
g 	m 	 gulp 5.51big 50- 	

-....■ 
-0. 

	

fie.:CgE 	S25vi. L. 01.222.  17,Z5IZ '0,03 QaU 
k-'''E 

l•-• 	21g OgagD..8 	..e:gt. m-sg - -sPa 	R vc e m m  
,.....,6 mil:,  Cs 	.8a 2 2 .6 e -r! zesg.- et-g 	2-- ,A >3- OS 	... 

C  
E 1. .g kg 2647.6 Es.k, E20 ssUg zLeBE t`rg 	ni 8  

	

03. 	R.,...ci g gr, 0 .„ 
a 	cgia3! S a eF (7,2E. 	...5,...mE -ff.-2 )--AVITL,m0P ,crs Ew. E. e .. 

	

..g., 
'Cm 	14Y 2 0 Ing 	- # 2  -,2  ,, 

	

	Tig' RE e tm2 ie w 'e "3 13A' (9g 
0 

	

11.m 	ralg 3..5"5.3328. gE,Szaqg 4 3„ng hit 2 .0 415 

- - 
.7 4 
▪ 6 

E M 
X  1  

r 

	

 g _ 	Eow,g 
	 0 	aXI 	 - 

	

 
5 2 	"g 

D 

 

	

-s. e 	k

- 

 1 :11 g sts 
,...= 	. 	g 

z • n 	1; - 	v e  

	

z 	R 	 a, 
 2 I 	 . 	 r,F 	 .Es 

	

g oauie 	2 	g 	.t.7 5 	M 	m 4).0to 	m 1-• * 	 0 	m m 	 m rag 4/ 	m c .  • d  e- ■+/- 	itaZ 	.1. 	 a52 	. . 	azc 	.3 . ci, E  

	

12 	 Tg- 

	

. 	. 5,0 
SCL 0 3 	CD 	 1- 	N g Adg 	:t8 	_cs 	E,, 

• 	

4.- 
C 

 is g 	a 	 E ig 

	

TS 2 I 13 3E8 .11:4 g 	
8. 1 tEi a 5.SE 4 

IR i 

▪ A.  

oi CV 	3 	LT i u 
C 

	

0 2 c b,c 	2 	e 

	

0 t 0 	1'3 .g  
...qa.. 

g`o 
SE 

-g-
-o 

.(713 	igi I o o 	-. 	■ 2  ... 2 	e 	 &s.a.' 	.P. E.....g . : 	,, 
. 

0 
ID 	2 604 .11 0. 

	

a 	so. 

	

m r,i 	a 

• 	

gR R 	EIJI' i 
:1 I 	s 	0 	, 	 , eg 0 P! 1 

	

I g ==s.g 4eg 	g 	-A0- 

8 i 
I I 

1 	g ,0 	. 

73 
e cE z. 1 8.8 u1' 	='9 8 	ci)  il 2c--= E.0 I -ow co ,  

	

?-11.° 	I .2 4 	it§ 11 

a, 
c m EL i °  k "i 

	

'1'152 	,z2 -0P- J 
4 	 2 3 g ntt 'RP a 	I, : 	0 mcc),. 

	

El_z 	ato V' m  I 
a 

	

2 Et 'a bog 012 8 	p. 
" .,1 ' "S 7,8' t,.;E'  Z 

RI 
If 

e 
. e 	iA_. A i 	0 	4E.E 52 ,, ep 0 = 

	

m g f 1111 g2- .N 	-.. 

	

.17it 1E il 	1 

	

f 	AI 	c.-- 0s,  .E.2, . 
 

• .. 0  

	

. 0  1 E 2egi-  .gwE 	t 	li 	15 = 13  
m 	 22.g 	miva 4 

	

. -B..= 	gsw 	6 	 D °  iif Ea- dP 	E ggr.5 	-acp, 	.6 ,x° 	
roz 	

W m o A'l -La i 1 gggi ,gk 
6,3  • °3  - 

	

0. .. 27o-g 	 2 	 Izi ts Nal 

	

U3 	
..e C 	

r0  TD  

	

1. 	gg 

	

grig 1 ii ;25. o 	a- 00> I, 1 EME 	. p .- o -5E0 

	

g u 8 6 gwV 1T= 	. 	iil L.§ 7,172: 
6 	.W 	c"-,=.0 	1= 2 1 i ' °P c 	Nm em. e  2 :,' V 

	

p- g 13 4.UgE 408 	., 	
D ro26 c, ,, 	w.ve 

gi 4;4 

AR00048976 



N
ov

em
be

r  1
3.

20
02

 

X 
g E  
18 

gi 
gio 
Z%gl 

it41 
5440 .P 

2o—x De
a r

 Mr
.  N

oh
ar

a:
  

•■■•., 

...4' 'Bm V ar t, 	frg.ft 	n. g r 
t• 

	r , di , 
i DP IT .4.5 	,I l  4. 

I .224a 	Ilt 	E.41  q .a. l i a! 
i MI 401  ik: 1 	6  
2 tll t 

Wli tii Er, a.es 
	2 

! IAL a UPI 
gg 0 "g 14 2  
141 i pv , 5 ' tit 	.ff aR 	Vz t g 	431 m 

i 2 . Vgl 	
•

t. 
a - r  § HI 91  

' 	 'IN 
" 41 	.sq a —M 4 

". 	: i ft- Tbl  . 
iff ,!

ln  
v,,,.!. 	i gt. 	t. 11 , 	,,..K 0 g 	t gt b o 1 

Y.., lirlg • ID11 .6°  7S 	
E S is. .21

TiLule 	0 ger 	E 

§1 wfil & i  -II 11 0a_ 4 Uill 4  .:4,,  Cre:.8 	:'111  

1 1 ..d 11 I 
mg III2N .KO; 

Cg2 g 	
4  , Ig m..1 s  

tiPi 
v 	.6 8 V 

144  
ea 

I 'Bgh t 
?.1 PP); z 1 g Aup  t Tata  E 
ES 4. -gr:gto-  S ?2o n 8 WI i 'aPi § ..,1 	2. .t 	. 

c, t a! gsa.v. a 431."s u  3.44 	"o il g  z. e -„,. A 	;i 
z- . .g E .0.E - _s_. 
1 1110 1 N114 [ 
g. 4gega . 2-ni ; - = ae z 

'n a  
t il 	. E:-2  

me 4 

.0 w § fg4!! 
'as 	2 	c 

fAA . mQ - ri 	Q 
CI) 

AR00048977 



R
E

 B
U

S 
R

A
PI

D 
TR

A
N

SI
T

 FU
ND

IN
G

 

...t.. 
E 
p i 
I li 
.2 A 
c . 

z 	E '1  
O -2 0 

E a  

w 16.  g 	o. 
A
ev 

• ,;.* 	It  V O , a vs 	1; 

o.. 0 
c 	42 I 	-.E. 7 

Ic. li 

1 1 	= J'' 
g 0 

V E 
• 0 

6 S. II & .CD 0 cc 
..... E e C 	.9 in 	 41 i 0 2 

0 p..  a 

• 

- 

ci 2 	
-0 1 Ia 
g  r g 

la 0  In ,  

r4I. FA 0 i a 	zu * 

8 S4 s.  ri 	g —113 -0 
! o ? N R 	.5. 

h.; 	• 13. Ir2 	E 3 	0 Ts' 
kri 

i a " a 4 
n 13 1 	ta a 

a E 
r41 = 
0, 8  O 0 

a 	... 
a; 
a 	ii I 	v. 	lo, 

v'W 	c 
X 
a 

c 
2 	

2: 9 	'3 i 
w 

 
• 

O 

..- .— 

..., — 
E gt 
a 1,- 	

11 
0 
a v, 

g C
om

m
en

ts
  f

or
  C

ity
  &

  C
ou

n t
y  

o
f H

on
o

lu
lu

  a
nd

 th
e  

Fe
de

ra
l T

ra
ns

it  
A

dm
in

is
tr

a t
io

n  

AR00048978 



	

E 	s4 e 
t i 

	

12  .2 	d 2  '12 	 g m 
141.1§D it i 2 RE ;3±10P III-E t 
gg 2  . v 	ig 	V:t-Tp“.4 ; 

"a 	 „....„ v  
a! 	23102 	g 2 te g -vi,....6- ri 	l, 25 .ie4 1 
1 	 .51 ,.. 	li2gg 	.. 	§ 

E "Cbm 

1g nBil 'lib --. I 1 
mhgg's  

aq .  Si 
illi i It .5... 	...m.o.. 

	

E'alg 	1-.14* 1 

	

,.. rga22 	.ts,_ t it 	.5542 	g/  .g. 
• 

:gra i 2 

1
41 	§§11-2 	1g .§-44 k 4i 21g4ri 

	

ft 1 Sw■ =p3 	a..... i EA E4g4 WI 
4 5 1r .0 
	

2 	a 1,- sk. Ag 	52(
il 

 ig t  0;12E, tOs 
2Z 6  er5i.! egog, q 7, g 

!Nig 2 04. II 
.1 .4 

0 0 

Ffa 
00 

D i 	i _J i 
D 	 m 

C i 2  I ii 4 
a 

s 0 

g h ig 1  dI 
1 	

5 S. 
Ifik it I

i  ri 

	

q 	1 	 4; 2 	iiiL 	i igli 

2 	- 22A 	2 	02 
g 

	

0 11 	5;1 

	

1 	1 	 = 
0 e .1;11 I H III 

	

it I 	"g04 Es- 

1 m 
14 1  ili 1 

ag 

	

T. 	
11"Pg gs.s 
75.bp 

gv, 1-15 se m eR 	1., 	i al III I 	.26 g 'el 	i 	..4g..  . 
0 

E 	
0 Al 

-a 4 I I -4t1 vi al t. 
s E s 	 v. .E. v 

	

..s... 	:-d 1 x  I luRi 	. ei 	
2 II 	

1 2 .0,8 411 IP /1 
I 2 

15 a B 	A: 1 o ni 	 
2 g2 
1 	1 i2 - t 

g 2 ib kt!i 
Eli 

E gh 	i 8 
Nol
a  

li .  en = 

▪  

a 0§1 VW 15: ..gi c  

d 
 I 

al 

• 

1 Oh 1"?, 22g 
!Ili 1I. 6  0 121. 

n 	
0 ill 1 1 i'1,2 t 	1.2t IOID 

1 0 1 
CI § 	 § 

i 	,, Es ZO 
0..S ma t'a .. c Vg2" ra s 	Azu: =-Eg 

1 	I 
gg t  1 

1 .a-: 8 	Hli lilt Paii 

2 	eE 
1 

5 

	

-8 V 	.. 
e 

g !I gl  sg 2 1 
;1 li„ II' 	 a r■ AI 

L ts 
-.meJa t" 

tr 1. WZA11, aRti  

	

1P-S 	
E i 	m.T41 412 

	

li 1, 	1S7" 	et 

e 	„ 

	

.Q.25 	4 ;; 44 

	

1s42 	0.'D 

	

Welf 	W li 4 c2 ,t64 Ni w z w.i2 6  
3t-85 2 

	

i 	rii  ZE 

	

C1121 t 	g8 .e 
IxtrIx 0 

■■.1 

AR00048979 



N
o

ve
m

be
r  

6.
  2

0
0

0
 

D15 

	

E' glfig 
e 	m 

i 	Igii-g 	-g 	4 0. 0 

2 a k g 4 Eqrt 

.1 

M 
"er 

0 

g . 2..? • at; 

g 	.• 	E ,t,: 2 	_ft  g 

	

s.,....0-0- 
A 	43  o 	

! 

b 	

Z 0 

B 	. 1 	0 	u. --o- 
ur it, 

E tirr 	
g  -4 2 

0 
5 

e 5 	B .” 	 0 
to 	 to 

a . 4.-.i . 

• 	

r, 
A 0. latse 	o •0 

04, 	 .6 
0, 	 •a F,t11. § )2 	g .0 	e 

0 	 ce 
g  
La 	to i A 

	

L,•1 2q.5.,t, . 3 	g 	 co § 	c.) a 
gal f—arl g 
-d lig jv e 
To' zr 	 6 	

a 

§vArRe" . a 1.. a 

...) ta 1011 
t 22 us. 

!I gw.i 

• 

giE. 

	

. 

▪ 	

....--. 
z E • •T tc.  It). 

H pima 6,1, RI.;  BE 
usillill - io 012 .. 	„ ..% is.r„ - 	(,) 0 Z 

0 

I Mil c.1.1 : M . .,... .0 . , T.. 
.:3 Q  V 4 

. E 	a 

	

... 	 o 
o 
O c 	o to 	g . 

	

a 	a 	 (0 2...  

E t 	̀A S 	E t' -11, 

	

to 	a • 	e g  -0. 

	

,:o 	0 

	

C 	
._ 

...- g  

	

.2 	go .. co  

O 
:rj P .42. 03  

- 
g 

CD 	

ea 
oil 0 CIS 	0 ,„ 	40 

	

igl 	
g 	

a  '0 6 ii ' • 

	

4 	o 	..q g ... ; g e 
t -6 	...•,-; 	5 .o 
2 

2 0 
ag 0 .c 	c  'i-1-1  tn 

• to 	0 8 ii ; g.  

	

15› 	 0 

§. 1 V 
• o 
o 
O .10o 

	

02 	e 
O 

▪ 	

,..0 	0 Vl > 0 cp 15 c 

v SI a 7,3- 2 0 E 0. 

	

4 	0 
u, 0 

	

8 h 	3 § :•---c 	E 

• 

'5 	= .,. 
'E 	

115 

	

0 	.... 0 — 
 

co 	 E 	E 	re 1 ,5 	'c' Z. 2  
to o to -- 12 	0 8 ° 
0 .. 	0 

	

o 	S 	0 

	

E 	.v, 1 . .1 2 fi . 1-:: 
O F-

CC  

	

J.: ... - . ' ' -7, 2  : 	i . - -; 	LL r-- 	8  

	

Cri 	03 ....Y- 

0 ,_•-• 	Z CO 	:R 	5 ....0 	E....9. 0 	p.`" -,E 	0 C3 	° 
CO .— k.cp CO 	 E 	̀6, 

E 2, 

	

,—' 	',..,ce.2 	cm = a) 	a  
— .3 0 al -± 

	0 	a; 	al .0 ... a  >. 

La 	a_ 	g:g,'S ag 24 3 
. 0 . 

o . x 	> . 	.. E 	'.. ra- ==', %.7, 	"- 
,? .2. - -= .7,-  i 0:: 

3 0 „ 2 ri .fa,  .4 az.,...- g 	co 

▪ 	

. 
O C 0 i. 
O 2 	 ru'Z' cp C 	co c C rIl 

	

1— 	,... 	6.3 .2_. 2 	5 	,. 19  g 	LI. 	.0 

	

.>. CI. 	0 
C 0 

AR00048980 



. 	g  
ani. 

'l ilt
....s..g-
.3 i 

L II ] 33 M z 	yEw)°.SIg 

I— 	IMP :,._ .... 	 .g g 

0 E 0 O 11 18 11 
2 

g Ce  wOlq 
to . -1.174-m 
m 218 
is.

" 
grit • is 

xu 
o i

i 
g 	=ffn-22 

gAel 

Y..01
,1  

. KM rio 
0. 	g mot tl‘alt.? M w R 0 A rg .04 
z al  .i 	4,1 i T, 	P. 

Z Z 
• 6 iPgii 
O Ev,RE g 
2 	 1K11:8§0 

W i.li°1-41 I- 	..n.. 1 
oug Tp.gel. 

LI 	.n g  
i 

il  ti 	'a §  
gt 

i 
. 

A 2E-  11  A' 	ga 
n 2. 	mcm mal. 	II  to. 

7.0 ma. 	i 43T1 	U.0- 
I R- 
z:3  

1.1 .... O 9.8r,  ., 
ZA VI 	 h 	7,q. 

31 	E 	
k'S 

210 ge 	il l itil 	a 

g.s 8 6̀  .. 
0. b 	la t 	ti, 2 

il 0.1 t 	40 	 .4 li 
12 6 	 lg 	

2 
gIit 

lt 	.,,I E C U 	Fig 	a 
"EQ 	g 03,- 	4.07i C,

le 	;3 	RV 0...m 
t 	i.2c  11- 	 trog . 1 2  E 	t IV; 	grl 0. 

§ 	D 5  
N.' 	

2ga'ac 

1! 	.1 .1  ligt. 	
tt; oa,  i 

1 	
g a ..1 	,32.3. 	.s.; 	. 	.111 .gx-ril 	Ai 	,. 

If i
! .. 	 le 
.si r" La il 0 2E 1  

g 	 204° 	V9 
Sit.):12 	 it 	till 	g E 	sg 	gzi 
4881a 	24 	 tri 	ILI 	Iti 
tr,... -gsi :it  I RE i 	

11E1 
.Blit 
el 

Pa's 	qm SI 1 

_Igo 	a t RE1. gib!  4 Vi Vi 1-
3  

• '511 	 Ca 	di 
`IA

md  .. 	' x'pim 8 	gg 	
N 	M 	q 	Lti 

N
o v

em
be

r  
1

3.
  2

00
2 

 

  

:  
C

om
m

en
t  n

ot
ed

.  I
t  

is
  a

  s
ta

te
m

en
t  o

r 
op

in
io

n.
  

•••••■• 

1••■••• 

•■••• 

   

   

A 	1 
11.b .,"g 	Os. -g 	1 1  Amp 	piqgp 0.1-4  

.
§.

ii4i
= 
  
 

.
11 
e
4 .:

-4 	y l
;mv2
a o r1  

ei3 1 	4104  1g - 11.5 1 4g.  g . !.a.ssm 4-51 
A -B IR'.43 2. g: 2. 

g,V1.E.,,8P elri g4.5 10  iD 	le§: 
E-a 	-Bo 	gg.g 
/.0.9 E.  

E— 
 

MIrd-S 	' 

g T4P4  " (4 *  1 	12g  •.-g - 	-.1z •• V 8 1 ,t,1 8 
441.24 "lig 8 4. g 2.07;g4 , gull  
ph-pw-g :g .E  a g 	0 	13 ■-.. 4C-i 
542 A§2, 44  02 IN 2Til 
1411,g ..51 •g.gl; ,. It z g. 
.g .ti.ff-' ril-s41 0-11- K 1 4 .13.. 	en.vg. ] .6 . 	eg  -g-go. 	Ema2 ..s.• .23 1,g 
143A3 rigli g   . 1 4 . . g ,.s 	.2-. -ii- B-c, -a'g Ayu#:tg t w .gE 
ni IE 4g30 -4 2,11i- 

1•••••■•1 

AR00048981 



g g f 
fat 
F.Vg, 
bEtt 
R e zi 

lig 
Egf 
lia 
14 i 

141 

22, 
gl2 F  

eg2 
ai 

§ 

12 gla:g 
g  g M” 
h126  

8 
Eg § 2  
la PI tE 
Sti;12 

E44 -4 111 11 : 

k ak, 
- a  

hlwni 
38egkt  
gl E.cliN vs  
ersts 

di id 
§-32 If 12101 
323°01 

gE14 

if14 t? E 

ci 

A 'Bfu g g 

3111i 3 A li 1 

9 '41 gE gg 
!IV 1 
lia:4 
22 Eib g 4 12.  

12 4 2; 
12 1N 

wal; 
Ed 

2gf§ 

AR00048982 



L 	 . 

D 
z i a -4. 2 	,5ta 	lec  ,tist 	Rt 	tEg tt g  1 ,§  Tt15: 2g; gg m o 30,2 -R;r3 	El 	411ftil 	r,,4, 

9'.2,..-6 o- • .g 

ig Ii01 IiI. iiliPig ill 4 gill; 	IN 
il gill ill :;;;:;: 1 	=I ..,4b 	E uTa%gSv m 	gal; 	a 

il l' 26 .Tg bbi ..1, 7 	Z;;1.EsZt13 	It 20.  
in 

ta 21:5 4' :01 gE p tV225 5 . ..nE q ia212-4 11?' 
it lill I  iiii Paill iiil !ig Vti* a . 	. s  > ... 5,.c 

 mwo c..a. SVS tIl 	a§<,, 
-i.5 	E i531 .g:i ., Et2=7,.22/t z121 tig 	'IcEz,"4 	..z., Sig 
E0 -teal pal wpisgli 	..3 2 .1 613-12 -4'6 	Ip. 

	

Ra l f-24 m AP gl- 4.1,1hkt 	m . le 
21 a551i i . e il lazgi rtg 2mi Pevkw gle 5 16 
zs OXII l'Ibts 60171 117e' ig.'” 	ilfgill g MI . 	. 	.q g 
4 ion'a-3 z:Bi :WM/2g cr4 t, 4 soi gq 	c E . 	b.  t-gGi gpI siasiE%gl a  ilgt 4-6 Ilillit i ilP 51 	2 2443E' §4i. -"' Et 2.ge 5 e'l 	in-L.1 w' .g.21 	. --dE . 	.. 

11  hil 110 gpalellii itl-K i2E dhidi 2 -0 lw a1 g0.1 Wtkg6 .4 giI;:g m;g ,..7.ft,7,-..- 

CM 
 ill !pit iall liiiii4i /Ili ;;; igili; I Ph - 6 §- u' S Q '2 o 0 1114 ■ '' ,0  V.52 ' sO2i 

	

g> 	2,%. g-. 	'..'t§ ... t  

is 1 4.gE eag§81 QA2g Waal; gi lh. Ili HIM 
egil.  -,all 	.. 

vii  ...E2 

a g 	2 	Es.g 	ggi a,N 
ii l i lli —11 1 i, 

11   q I' 4't  / 2 1 1 p. -4 -2  iS g ;N 5  4 s8  g 	sv 0 .s ,  E 1- 	4 41 
§1 14'6'4  li  11! pii:1 1 	c 
v 	rr 1.- nR Igi

a  la T gAi g  1.- 	. 0 
§ 

1 	

1 ON 4441 

ii
1-1 .1C fl fg 111§1 11:411 
11 s 
1- 1 	ar §. 5 : .0,  . a , q IS lip !i a lj ig  

E.. 4/  .g 	43 a C  I  
- 'raNf 4213! 21 1 1g 3  t 411. 1.1A4 1E g i tit : 11 Ilt 2g§.1 

I; PEP; rAii .. 
/ 
	5  h i 	11,11  

i.-6: i 5 f4 	a 	b 	m " g  I g 4 I ta 4Q iIg .-6 1 a 1 - g 	2-2 . . .c2.4 3§ It "?,4- g 	2  leu) 
451 
: g'. 	

/Am 	ig i 19ST .1.-..ta-tR2
• Igg t li " 21 61; IS  ti; !!!* 

i b . 	0.- - .Q p-t• § z'ti et 

• ICI I V 4.. 	a a 
> I  " • 2ti (4 2 II! i 	N. g 

D 4 i  sexy, 1 2" WW li g flA 2 g: tti NI; LI' ifE8fla 0 I:a. ,  2g 
ti. 0. ER.P,  

RI a 	g-g 

AR00048983 



	

. 	 ,.. 
. 

A s f a 

i
l;

i ! vfli 
g:;mlizal 
11111 
1 5 S1 41 

;1112gia  
.22igigil 
!II°4 -1 ag.4 "a °  1- -E•t=,4:_g 

li a  0 i 61B.PliE E g l'.il.s f g4E -geg 
IA  ig 1 21 sq g -s2 E;q:§ IS Va*.0. 2 E s. 	11t  Imo '°17-2 n 2.s 422 `A et Iga.p. 2 2e mu. 
1. 1 .1Ig -.71 2~M 

ZscA .g  2-) --  RI 	0 gmtal03-aLL 
a2 2  ; -@glt  
212  m .15,. lOreg 24  
MAO alqlat 

1 7:52 I m i 	kocaEs§g0 WA 
W111 1 1 pl. ...1t 

	

§.- 1.!42 8 aca 	7E- 

AR00048984 



5 • 
CD 

Vg °,35.,7 

lit 5  13 
'4295 -owe 
ocvSm 

211 1§ 2  

• 

§ 1 = 0 

210-o 
g 515.1 
1 1 . .6  

flgt 

5E;1- 
t?T 

egg ge2g 
fig. !LW 

EWA 
mzbEt pg 

tq,,a §i! mvis 
;8-%g ag8gi 

5 
5 

3 

8 

.1=1. 

■•■• 	7 De
ar

toi
r.
Ct
st

w  

U.11 

60
9 
s
ig

na
tu

re
s  

6E1 

'Leg, is 	h o t*  rind757,7 bh 

0)&fibr-vi 	•en--vornmvoklo 	
°L*.Y, 	 va1if 1 "%4 

°GI lotl 144 . t.91 
.974,1,/ nivrdy-vr, ,szei56 

1.1, 5 7.1-r)-1-v21 
bob synibittk 	1't1bi.19 Lzvelerl 

	

t 	.,,171111* 1 	-i 6 
-.••••••■/ 	 f,77 	• • 

.uvoMarriepAcW0b 

4-13 	IVO 101-5:' 

	

ez 	1.721flY clehl 

71.4.4.,wm te'4° 417,/ 

-111.nli" 	L9111 

;it" ": -7e7 4  
SSBUCIOV  

ivemilicArs '76.vvE 
171 1 20   1.44 VI  ‘11:8 

1-41 01, mil ti.hqo 

-9r) 
WieldrP 

yr.\ civw? -o 

-1'°L99 lir)1)7710 
141111M Q.12fl311  
PnGi Pkiffirl 

Cr-tittlAt.tiff 	kre_.  

rigptAl (3 44,, fid75971 

EL, 0,1 	.10 

INVN .1.1111.1c1 

3A1.LVNU311V INDIA1301INVIN IN3ISAS NOTIVIUOEISNVILL 3111 ILIOddrIS O.L N01.1.113d 

4.41o» 	vtigeqvi lolvhb 

 

yvvii 

 

 

 

e"7-4"vc9 

irdinUribluirn.11-9.6 	!AIWA' tit.031.k, 

. 	v1 S- 

AR00048985 



- o 
g .,..r zi 	N 	w 

2 t .2 	IA 	5,5 	 . -° 0 . 	g ' ?..■ 	..g.9. 	e 	: 	a  0, 
...„...—  ...... = 	P. X s 219 ii....° .•:'A 	A F: 1  'e,' — .0 .5 L'  

gai '21 
(5c1  0—  g r, 
'P 5 .E io...:!•:. 	•-• V 5 ,7, a s co 	g  

JP„Nz.*I.i '771 - 20:!E 
0 s 5 	F , 	.4. ,_...-i 0 - 	-a  i .5 . 	L.  ..-, . 

Ia.  
U 0 	 vv'gm.i.-.e 	., .... a./ .) 
A•If 	

...,, 

Y 
l 	EL

,4.5.4 07 a 
o 2 

tu- 
ff  

-0 g .s x At 0 .114 .1 .t0g 1 4,g... i'5i58> 
+0  

2 V 
n 1-. 2 .5 2  ..,_. -0  2 .-0.0.0 6 = 0 T., v., tr, g 

	

ai 

 0 0 4,1 ° 1 	0 -1 gb 0 — — c = 
.E. 	1.• 	..-e   

ff' 	.c- 5 >sg °S5E.E' All.  2 g 7e: rd  
.5 

 
= 

IX § . .4-• g 
5 t 1 74 V 1 V *• t.  — tn  

	

.g to_ p, o...,0 c. . .. ,4  •cr 	__...„,,-.,,, • ni ,5  0 0. ro  > 5 3 
t,' z 	0 5 	 0 0   

0 xi  0 2, 	 •-gbr ggE.. 	le' 2 	0. ro..t a  2 'ig co 
U  

":"0 i 0; et'll :t 41 

o.t2  i 	.r1.  
o a.0 :6' E 2 N

ov
em

be
r  

6,
  M

O
 

AR00048986 



14.1 
t=3 FL' 	r7 u) 

@ f'-  
c714 	

ei 4'4 
d 	

'n 	.c 
o 

r4 

• Ci) 	< 
n. .8 111 

0)  iti CI - 
• 8 	 ..? ...  • ..-. ..1 

«# 	 'I
.  

I "

▪  

u 
M 	

a N 
'15   U • 

0 	F..11.  

E0  ▪ . 	- . 
Lo --) 	

..m 	...., 

1 ... m .„. 0 I-.. .. 0 
if

• 

fj 	-.:, :5 .,g A m o 	13 . .•3 e  o g 	o 	bo 41  •S 	.4  E.E4to 6Upt.'4 ,4 g -5. 	.=.. 	2 g .. tig

▪ 

	52g e.g.61. s,Rvs g 	i I-  ..i. .,?.. . ., 	. 2 
F 

1..... 	

• 

o 
ELI rez 
r-r--, ....." 	 8. .., a 	.F.: R.6 . 	. 	

.3 f.t .5,  . g 'ff- k .,s :, := A - , ... . . .6.  - ri..i-  a . . .1 	5̀ z F -- .. 64 5 = t 	
.... 	.= 	u 

p.  (.., .,. 	.. 0 0  =E 	i l0 'XI; S -0111 12  a 2  
.1 . o. 	 .5 	E 

= 
ap 

,5= o  
 

iE 	P4.5Z.  ) -0 

	

0 . RI 0 	rr 0.2  

= J-I if  grq. 	t
0 
	

.
0  .

s
u

,
8.2

m 
 ,o

0,
..
0P

.5 
   

2
E
0v

a
.g
... ‘

g
mp.

Z
0
E 

 
 

 g

...,  g.  
gE 	

• 2 

 . 	u. 5   
gw  

U a .,s 	
.- u.g;- - u°/4-  

	

..› 	,:,:ii ti:0 atIE 1.-.4..E:K.E_L:i il 11 E 
el • 

< 
'1.1 U.. 	ni.... ..,„ 	el 

66.4 6=0.1. 	K -i.' 	D. in ›. 14 	a. =1 12 13 X., C, - sro 'g ...ts 2 	• 	5 	ii g..R 	.s .aa E 6' ' r E = = g ;...g .R.  
co 0 
- X 	:,•■ 	E = 	0 d = 	

4-. .... a 	.- > 3 .,., r.; = 	.... 	 g 'a ..r. 0 1....c os x e.. 	E. „St 	,d o 	a, E  
E 

 
U 

.g  5JCE, !;'''; 7:!! 2!.;;;;: !: : ; lil K -g ...-; .... e rs.'g 0,,.., =gog r4 =g .5g 'R'0 . . 	.-- .- 8 	14  g, 	''' 0 .5 '.-' 	

- 	-5 3 

P " 

6  -,z,  4.1 	u  g 2 	4  „ cog 	. › al . - . o l_ 

E .1:.3 .24 	• E i .-r c 	
a...0 0 

12 
3 	14 15 	3 	o •-• 	_ 

.2 .6' FE E.P.'Eg 16  g A • 	• 	: g g "; ---- 	Ell -.- - =gl:Jg   l'Ae' .qv tr a  g4 	 X is - 0. E = = u 

g 
.0.c; 	.e 

r 0 	V 	- 
o E= 	ogT. 2 	2 

S 8.-.17 

	

u 	- 	1.21.r.„Ei 	a 
U o.., 	 ..0,., 	L. g---In v to•= ft--  MI r 	0 

a 	,... '4 4;  

	

u 	 15 °65'.8 65 u 	.g 

	

> U 	.-.. •■• = >  
:.- 

a A 	L... 

	

.0B 	!..- .= 9. - • = -g L. " 
8. f:11 -. 	...., 4  m 

.......- 

, 
... 
00g 

E.  3 

g  . . _ ..- N _..... 	m = 

E S 0 u  

E•
X ::: : .0'2  : 3  n : .vo .2> + oe. li.. ›.. T,  

8 g.gg 	E 'S 4.- '-• 0 •-• 
, -:. N' .0 	T o 	.....r.,.. 

-.......c,..11 

0.....4,cu 

a... 	gv i ... 

A 74  0. 
2U 
	..., 	2 

-.C.% 	o. 

• t:,- 	. 	* 

to' ....,4 	rd 	-° ...).2. 	L 	L.  
CM.  c 

0 O. 	._. 

2 	s 

0 	....• 
o 

.0 

_%. 

lb ill ;OM' 
q i! 

A.4 1 „. g ... 

a eall!Sg 

i  a 6 1 g .:4!l 
i giVi t l  .°e- 	649111 1  gB .-E4r4z-2 

 Mr g-bME u '4 2R lq a 0E421 
1 411
t

2 :11   417 1E1W 
-R   2    

   m lo.sg-R0   242orr   11 

I irliti   -% 
j   	.,    *gri  
g   "..,z-:. r Rm R ge 

131-Q k .4 'IsEt ' 
to 	 . -us,v2-qi- 	>-. 

.N  4 >,Aig-,Embiegg.00.5.7, ?, 
'11  i Rl fgh.si M .2 
6 A :g -st 0 :g.s4.-„ cog3Eg2 „ U 

 3 W' iltr 114g11 A 

sal 

_a 

AR00048987 



Pa
r t

 A
  —

  M
IS

/D
E

1S
 C

om
m

en
ts

  

1 
m 

R:1§g 
fi*15- r" 

la 
g  

tT 

Wil a-6-g 2 -Eft -ii 
Wthlt -Nzmg 

a....q 
;f„..P. 
wok 

-a.gt 
fig! 

.. AliFi 
a. 	Y.51147 
11 	42 7°A 
g-i- 
rkS 	e hrtz 

st-
U  
d 6  ccg 

i° 	W t3of Be., ,Amvj 
o3Z m>115t1" 
d-R G 

E E oRiPci7 
0. .m.g-11 Es„ gggu..E. 

ggii 1 2  .4 .g§FE x., • Je in.i.? s4 1.- dp m 	se%02.4. 
?, 	mggq4 
O gair-g2 

m — mg..a 

0 t 
I 
e m 
2 	4, 137.4 migR2 D 

li 	ei z iE ,,- 	22,.dg Pg cL 	4414 gfgh rt fl  
i
!
g  

ib 
 Pi

i

dil  

1Lg  

4

a
0
64g  A

M
g:

i 
Sit .z e T4:01 sein  20 

zo 'E eii mg 2 2 w5 Xsc-s2  Zb t 
mt ,,  
il i 0 II2  in!  III , bc  

,, g 	... r..23. . . „ 
13 	fag;:g  
11 I Will Miff III 

42 S. 

it 1  iilifl i4iiiii 111 me 5 	tl'isES. :;geoPIT 	0.4 
fi 1 IMP gif 214  '" . aK 4 b 

il W454 m 
II 1 rliltm "14' 
a:i & 8qatal ilI;xf 	4.. 

  

  

 

N
ov

em
be

r  
13

.  2
00

2 

   

v :, 
c " 
0\ 
a 

o 
SM 

14 
2EP 

Mo  tt, 
zo = 6  

goE, .ct E-it 	6 	 o 	d 	U 
0 

Rac/E-4 	P 	
0 	

d .8 
P%-z pop 
to 	,,,,, 	.g.  

	

iMih 1 	(9 .§" • ,E. 	.m-,..co 	ztol ow 2 00 
ig 0822 u_RouP a a. 	 PIP5 M EQo 	w  do 	PE-4 >+ 

10,,, 
° Lu n a) 	1,1 v, 0 	1.141 c15w0 	,,, nO0onniennZ 

=
U 	"1  OW 	S2 	'it:)'8 	ot6 	arcyAg ),,, <„ 	 c,.3 

.t 	 ‘,4  2 c4,_J 0 
2  e -4 0..0,mm,,,_3.s. rt;)1 	c41-0 03 gzo 9u =g°8q g ..tc4¢.z.-,,Aio c4c4uu,z w  no. = W C) Al L7 (J  

o2 -u 	wi_J3z2zr4 	L'R-ta>ouguIS 
.‹ m m u uuwoxxxu. 4 000:cn i-RS ' 

A1000-0000-1 -t.NEE10<ne9Mw 	' 

AR00048988 



Cr. 

g
121 
o 4z 

ID 

ID 

tZT 
¢to 

m43 g 
gra .: ,ss %at 
a.a 
7,1 
ega 
Itt 

211 

P1OV 

tagt 
&fp 

.L 
gW Pag0e2 
2a Vg5 seen ° c, m- 
V; 252 igS§ 	t 'ao- 

W 

- M e  2%0Vm:g 	o V 
n13* 	! 

	

mow. so 
• gg N ME E 2 	V 7 

Dtgs..Mg 	§ h153 22 .i2 g 
eg12-012 	A g 8 

E .11 
g gi e V. egs2 	 03 

3 	
Vg 

ti
at •a] 	• "5 

152 Vai g! 
Z° V.-Ma -gm m SE 5" g -21,1:16 8 Ri .G.E6Ed.:A 	ut  
gesPS- MI a 	 eg  a 

ti 

a 
2" er g 

g

1s2 	 . . 4  t 	 c E: 
Ergef ""g  - -ktni; g 11 
21: 122gt! 

nga 
Wjgas % §i 
li 	g NI 

•=1, 

/ 

2g1: 

.1 
I 

lie 

gq; 

ao4ez zei4 
qva 1.4-a 
15,5;1 

golEE 

naL2 vs 

! 20 1 	zl, .a 	g..s. :R 	;!i'll4 111111 1.5 	,I.?,..m 
1I A-BliR WI§ ii Nlime ni.fi 
i'i 14 111 ' -hill ..2 	a.,-.1 2 1  10; Ogil 

il 1111111 gill. 
Z. aziikal cLig,gil si plig.4 Ta rl a g lit gigMa gilliti v_ ri.v.!.g.i .61z-4.11 

i i 2  Riti81 01-1 . 2  .. g  a4 26ge 
og .acblign 2§8fit= 

.,1 Z.,ilet3 00XX= 
"I ;02e/sif 11225 

s  .. 
;2 	

- 
g trgtra 	34 lit  . 	....., .q... 	. 10 k. 0„1- 712 ,2 attivg 

- -t!. 	4 E-.tire,  o2 s.gh. t qi500 11§ 1.1kto g 02._E 
ala a;.atzg d-Wr Oco-g'a 

Id 

■11 

r 

rrr.■I 

i 

AR00048989 



'MEri 
cu. 11. 
NE 

.a 
141  mNZ 

5§1,' 

4-  

D 
.. 

14 lp .A.,14-: 4  
..r p,...E.,t... 	ef ... 

g6 
 

w ffc1WW2!:152 0141  n , 	0 0  0 . 

P v .Emr5smN2.0.5. ,....2 4 "gg 
...1 . ille.,..graik- i in 

J111 
Wd 

	

. 	
& erg.9..41-405.ig ,gf 

• 1 2Ittgagtn;5"4,g2t .5  

	

ge 	I-' ::°•`4 x -.41.4:c4  tAl.-. 0 
wP 

	

Ore ?a*  ince 2 " '4  0 *it 	g r 
P av c;sVhg ,f's lur.g'111'. 3 

 

0,4%; 

	

...= 	k. guird202E'"gir;§ELF,J.; 

	

gg 	u  

10 - gz2F.Afe/1.11nis4 A w  
mU  
• 012. • i - C n stm .0 ,E 	11, B - 2- -  ..g g -...... 

.,s1).;;.,A..e..EP., 
. 	, 	..- 

ii G

• 

o.ezip wo-c z  ch  . .._. F,  . 	..5  

7, 14t t3V"I l Lti.gg4 it RI  oa , 80  0 p. 

J131 5 :13.0 -24i'gg!?..417..g 
y . g - 5 z -5 .. w d - u ... n• w  

M 3E, 
I- , i,•g --vR ,0 02"r1 ww=.0.-m_wo 

74  
5 2 4 xi  

cf,15 	1,4t...m6W*SErigg2 'Co 
.....0...027;E:=.1  -5

p 
-ammE__-8 

 

 

N
ov

em
be

r  
13

,  2
00

0 

88 

5Es - 8.a21 

E n IR 
.q.1112 
Wag 
I lltOS 

mms 
3 Rtg. 

s-
§kr.tg3 
Zo "g5g= 
8 t g ght 

g tist§22 

a-  
Saba) 

MP 
FriPat2 
ang2g 
WIrgi 

gt-4 
DEEWCL.mmo 

       

     

   

R
es

po
ns

e :
  S

ee
  re

sp
on

se
  to

  c
om

m
e n

t 
N

.  

Egi aa. 
gioq Qg g  

12 S 
gl; 
" 

e 
gmS 
1 62  173 

- 
2.8g ELfte t t B 

ra.Re 
.asaz 
:Vcv 
"SAE% 

"2 4  

;8g6. 

   

  

       

AR00048990 



S 2 
in 41  .442 2  
14111; 
InVgl 
?AP F.2  
Warn 
Wel! E.4 g 
15,219-1W 
Pa<s8i. 5  
41 5 :VO 

•.0 < sa 

MIA s4mm 

‘0 .t . a4 3 1 

agapp 

Re
so

On
se

:  
C

om
m

en
t  n

o t
ed

.  I
t  

s t
at

es
  th

e  
co

m
m

en
te

r 's
  p

re
fe

re
nc

e  
fo

r  a
  L

P
A

.  

R 
24,0 

P 22 B 
gItt 

gAU1 23kit 

-(23P
q  

a t ,. 
axtgik 

214Z.g 
401ta 
Yel2 
11  2ft 

s f22 41 14 2 
2 tN-2 

h ; 
R10 2  eV° 
? 	RI  
2EA 

5 Essg 
gq '° E 
241 * 0. 
..k.12 

4 3261 I 5 
Ri70 	8 
E E-g; g 	g 
N..OF I X 
-5.TE i g3 5  .m a  

..c.,g . 	t E 
WO g 
MI 	41 gs60 	5 m 

k 
mtli c 

..e 

J/ s E m000 15%  

..„ 

g  
ggV 

..pg 2 A .... 
idi ag . 
.„E v ,,,.. g a 2Bal 
girtZ--  Z Er 

44  

1 1" 12  
meft 

Vbaae a, a 

	

g 	E 2 	.4.? 
4 

	

5 e. 	? 
liII 

	

EQ. 	4z -S 

m Xt'Sdoi 
• tggW 

S M114  g 

a ECM 
i z ill°- Q.2 .E 
E 
g :tit! me,0 
g Psig 
. OSin 
a m012 V-= 
:2 cliI.V2 
V .26 . 11 
2 :11 2 .. t s.,§8.z,:g 
E "a° gea . 
g swmivg , AggW" 
6 11 0024 , .--221V,Z 
E MIN! 
, . 2Ig%%U 

r: 

g 

g 14ii gt;2. 

liii 
• t35E 

0.R- 
1§1,1f §es1 

k -Era 

W1Y 

a 
ta.lv 
tin 
e

• 

e 
44

a
, iav 

2 lag 
a

▪  

s,. 2  
xi s tszvi 

g82,; 
- 

g tra 
;41. 4  

Rati 

—<2 

Eit 

.313 

g 2 
pa 

ff-G 

32.4 4 
2f5E 

al 
R 

E ic2  
m2 cgp 

fols •13 
dg 2  
w.e2E 
0" _ to  

36 
.ZEZ 
&°W4  

o-r 

AR00048991 



N 
m 	 2 
i 	Pia S g 
72-8 6: 	

42g i Fa gE m 
42 T 	Via E 6",6 

13 t els a 4 
fe g - 	z m's 	w 

ii 	T Z 	4 :i . g. 
2 	m 

a 25z. Z s 
i; i g 

ait 'F:, 8 ,4% t 0 
I; 	g J . 3 1 	li"Lii §§ 	

.1 0, 
Ili. il ii 

.24 	g 
- 11 5 	a eztl 179 IT 

R d 	1. t1V4 33 .4 
. -gel a t .e -go 4 f-av 2z. ...  

RV° Eg la 
e '.  2 g  

N 	2 	N, 	= 0 '11,- 
i l l t 
2 	M; 6  t 

• _ R 	it 	t : -0E0 03 022 
8 gi t § tzlg 0 a5  

i 	N 	tl 9. 0. ("." 03 i4 MI id l] 	 Wt.=16 
TONI 
0.0 

= 	
'4 	m5 	3a 

IF; g n i 	g 	 g 
11 1 NI 82i  P°41 1 41.g°  

	

.02 	GT22 	F..10, 
il I 	g ill in 	11 Will li .7 111.ti '1 14 EVAtm 	ge l..41 Zi gil PAti ,d 
11 1 Yin 141  111111 q gl i ll p 1 	sg,25. 2a lit 1 .2,_  

g . 	
KR $ :9111 ,;; mir fi gq-111 
t°t  S 4g1  iim 	r' q §.5 	 g e  All .* 	el9to „RC 

1 
1.111 iit lioti 31 liglii .. 

r; 

	

$.g ! cA a  t "--""3 	-ft  .- 
1  , 6  ,Nns.=,3 8•- 241Q-4' 

i 	
co cm E s cE 	P °' t r 2, 	g o. irric41 vvi- til 12 	- 

	

1 	i I  g 1111 ,. Or 00.44 il Ze ci  a 	- 	 E liagi 

	

g 	-al li [MI WI RBI 11 ii$1 t 8  --.1-, 	-11 	q:isvc.v  

	

3 	4) 1  II Y Iiiii irfl fill !! 11 ingt  

Q)

WalE it'i.' ilreh 4a c5istEE R, § 2- .t 

	

i 2-3 	fA tz §t 16:g :12* 1.11 .94W. a W2'420 

	

, 	a, 
2.iE ID  
-Max  co z e .s_  
tit- 1 
MX•.2 0 	g F 

AR00048992 



0 to 
0 	.... „,,„ . 

La
2  
fa 	

o) eval 

4 ..g 11 0 q 

g ii €17 	
r. Eli  
II 

0 
•.0 0  

... ... 	.-3 

co z 12 w 

g 8  B f, 
L. . 0 ....ta  .0 2, 00.• 

i a  
a 1 • 0 • 

v -40  0•0 ..01; t . - ,,u,s. g 1:,, 	• .„, ,.. - 
0 to 

a.. 

a: 73 to c`• 

=al % pi 	ti 7; a 
0 ,li 0 0 
gi 0. , .0  

5 b 2 
-a 	

; 0  
-044  

A .. g,....,,- 8 tr, 14 0 
i .-5 EI  •% 0 	o; 	

If 0   0  ... 
10-4,g p P4 g  § 

g wt8 , 0, al 0  
I 	

......0 7/1 1E O.  

g i 
.... A °

at n  VI E. o'g 
0.61 :4:-. 

.  

• 

N
o v

em
be

r  
2
,  
2
0
0
0
 

i■■• 

e■-■ 

hi 

rat 

a 

r. E 
C. so o 

▪ 	

Ot 	C..1 
t.4>  

• ro 
0 C.0 	 E 0  

o 
0 0 	A. 

0 

;.: o us 
ii 	2 

• Z 
ii 	 x o 1— 	 c.., 

AR00048993 



I
5 *E g  "gt2 

s
t
gt 

1.14 	 •l !i 

/24.gfn 
1.02.  

15-gggt o vi O  (4,ggt.. a a-ma=las gE 
152;13  

t25 25 ,11 
Rmcw!". 2 .F, 'Egmg.' _2.pcm.0.8 

girgiA 0  iogalpg 
-sm 

0 - s .igm-cL;gg 

r  .3 o .2 
v m o R m 

g-

• 

J0 caz m 

P3 '32 ,1i°gg 
aciAnig: 

'L' 
-0 4  
13z.  

4w  gm" 31tRIg "g 4  a lmet. 
ek  
;1 :stig t  
MsEm  

'@3 32.g .gg13: 
zi a..2EnItA 
Ze 
-o4  

0. 

-
71.q i 	g 
v 	:gm  

; 

ma 34fig-s i: 

11 Pa: 
mfccomDE 

as 1;a2 a0 2  0 -*8 =gRgia 2  
11'9  k 	-60.0gp0. , E 	r,17, -t o  

A 
LP :04Pala 

In 

a RR us§rns 

. 	. 1 r= . 	a 	

• 	

.fl 	, 
Po..a 	

• 

1 
d  

..- 	 o 4 o ,...n1 	 0 
0 w 	ig 	1 	1.8. 	.0 . ov 	o-g 1 at vc o 

0 
° ; .g1 w 

RI4 	ill C'. 	. OA 

.10 E 	a 
0 8 -ii 02=-Cci *a q 0 :, 	•-.., 6  g VE 0 " 41 Ot II pi ck .33 
15V g 10 S 	

o 
444 CO 	 4 	

r 	u  

1184 ci.: p 
Ps; 	

.....g ..1 	07 
a 	ttO 

i a .111 a a. /
11  ° 

.igi 	TO:4 at, 	ad 
im 

ZA-gi 	
00 a. 	o 

w  i maa,.0 '5  m 

A:A Wicl 
ill lol 

A  
il 17 4' 
0 A 0 ri  

Cie 	 -0 d 
-a 0 
o 

Digg go tri  -N 
im 11  tm 

31V 0°4' 
El be g Al 

E •m.. a 
fq 	g ea I:0= 

Bv 

g.f.% 

04 e 
-5 s' 4  -a .7, AA tif 11 
N g 0 0 	.0 z  041,9, 0 	0. - 4.., 	0 ID 4: - 	 Si 

pa .0 i fl I.. 7,- .., a — u -- .....0 =1 vivs As .., 	... 	0 	 a. tt 31-1 14 al 0 
0 	.... 	0 a 0 la  ..9i o ril E 
,,_. 

....... 	4.13Q 	o .0 
d a ZVA c40  

=CIO 
RMO VII it'  1 i gELb 0.-,.-. 	

..0 
ta .0 	 V) xi 

43- 
E.ge. Q .= 
00..0 .- ...... a EN 0. g1 

AR00048994 



•••111, 

1 A gl c2
52 m2g, 
gl OK0 

• 
eg 	d 	3.thig 

Vtz 

1 1  1 2 	E  E: § 
.,q 	1 	!_4-211- 	

.7 	, 	us  8 	P . m 

L 2t v. . ag UP1 "ij  t 4 4 1 g 
22  

: iv  : .7 .5.11 	1.1 	:1-4 	i 	5213,:, 	..e. 
imS 	,21°.= I 	a! s iiii -11 '! 

.el 47. -E a g alcii 	N 1' 

0 sIB is1 3 Pii -1 Illt i§ RI 1 MI Is 1 0 t; it ig silt 1 110 41 ii 1 W? tZ i oe 	a 1g ;: 	-g tgag -6 2 °I 18 .T 7  P, IEP e'a  2  4 ii,, 11 h ias g OIL.  4 0 	110 it 2 
i7 la@ 11 0 00 k illii  °V 12 2  io 	

•
0 g:2t C — M— 9  

I., 	lo k 1 ‘ 3 Emm vg 	g ,41 	1 
1 .01 	._a III . ,. 	,s. i lz. 13 kt A 141 ; i; 5 

gt 	OcEI Ei Upg.V,  il a .1.1 2 i gi I. 11 i g g ak 15. iv. 1.2 il v t .,4 	1 g .ri2- at R- 
li ill la -*ii ilill 1 i?ill it i2 1  141  fi 4 1 1  01 IV 11 illali -Nal 4 il: 1 aq Zi !a ,8 z g e  eg. 2- 2,-e. 1.0v 84 g:IgS 3. 	g ui 	'R 	&ill_ 	ls 

m, . la g g li ig 

ti iti Ili 0 lite fi MII 71 iE ; iiali R ii 
it gii e c4  4 1 4W4  41 gili 	a ' 4 -3 	Si . g 	w.21-  a's 	e.7%.  iQlgii .. Em_ ti  a 	ffil 

r4 
t  ,:1 3! !gc 7  it _ 

AgliI ;a1 W • 	p 1 i  8 	a. rga mq 2. .gg. 	 a- 0 	lim eg s r; 	01 0 2 6- c);-,, ge Ig moc mk 
a.. .-1 " 	

4tW ai; 1 ai P :au aa a Il ga  (4 1 	
Li a" 	Le effigte 

8 a '4421 
(4.—. 	..2 . 	r D i. 	.i 	w 	.4 	K 	 0S 	 oi 

ImZ 

,rwoO 

■— ■ 

■••=1 

AR00048995 



• 

co 
5 I.- -A 0 
= W 
0 W =Zrg 
D. 

m40 
of- P 

8 8 g 0 
41 g 
Eg§ 
mo>. 
odw 
b2§ m =2  

o 

z 
° 

d la ;3 

 la ft Os 41 dh .2S 
coo, e 22  10 2  LS r .. 	 .. 

63 Ci. 	

nal! 

	

. 	. oo ._1 g 
li tg Q3-P,  illI 11 lili i LIE 1 02 El 
E- .m 0 	 -28  i til '12  P -§g:1 ; Lii ir, 5,A g ew;:241;200.1.1,1.0  a m 	-5-06.2 	-.6 .g. 	 • =m7 

pi 
	,P3  mg ig3  66.6 	21* ZE 

: I al k115 3g5g =2 	IP 55 --g.  - m 	e§ Qxa,  m41-A 	..ru 	.g ba 	.55 gl 	. a .a E§S -B§ gl-s A-Itt a.e 	Tha-A I T2E 
8 2  14 ,,gi ili2 	?I ie I o E 

I—O 01, 'gdS 	c zeg 	.96 	_ ,,,LJ e 	al f12 a 

	

80,..= 	i. 	.SFm  
g4# 'i-2 2 :ctE 	ell&E 	4 22,715. 	gl ilv. - 
_=*. -gg 	sga 	ritEs 	.5- 	glia 	gg 6 1-e g ..21 Ez% ftigl 	.-274 	.0. 	g.t:— 	Eg kig A Ed  Agg 01 2; 	2cge qg .ggel 11 1  3) 	 14E I Ate 11.s 21,9 	11:i22 	A N  
4,-3 2  ,.A.- ts2 wls .'E^ 	Eeti2  C 1".2 1  q i !il  & 2 1 E:22 	18-6" nt "5 1  
%cEL3 1: 11.11 .t::: !! 1. 7L 15.:  , c .  
42E 	324,  „ g e b ....A. 	-qE . " 

lg 	
gg 	1.92 	.E" s 	fi ,,,.  

MS m= mes 2gE°- .22 	ItI Z 0 g 

	

. 	m. 	__„,... 	_ 	6 
o: 

AR00048996 



265"6 m ..- 
c2cpro °co o o-oco=2"2 
O 020a 0.0D 
O o 
rufe.0 

0  0 

0. CO 

2 2 0 et-, 
O 000 
.73,NEE2 i s2 0 
0,,‘Wt-62 0, 00m15 
gE t12 .5 

.0 0-..= 
5gga.; 
O 00 
P=1 gm 
-a0.6 
e-go 
ms - 0° 

E

▪  

af.6 06 to -. 

■Ip 

O..11 

I 	 I 

8 0 .2 .20 
L.
o-o0 

me =m- 
.22o-x..r E 

D.o m '-omm 
are °L.,  to 

6 .E.c 
1700 00 ..= 
M CO 0 

'13 	7 
00 gaeZ 

• E 112  -,t 
wEg cora  

2t8NG% 

.o co co 

UI 

a .c 
o C 

OP= 
C o 
'0 3.0 
0 00 
2 EE CA 
o 0 

a,2 120 
=..E2-10 
1112.-a 

E 
o 

c  -62 0 
o m m -5 
REEo 
p to in c 

tt.E e 
2E 120 

E 
E E-mis 
oop a  
SS 
• 0.!°) D 

o. D am, 
Eac6o 
,n 	0) 0  
cod om 

co-0  
geic 

0 	CO 
17 CO '0 
CCoo 
UI oCD 0.0 
304 0 

.070

• -

g 

O 01 .65 
C0= 

2'0=0 
O 10.00 
> 0 .czmo 
0. 	E 

•-rn  
..S 	

.2 
= 

a,

"6  
a L. 

L.) 	 .._ 0 	 0 

	

. 	-0 	Va 
di
i m m . c 
. z 15.0 s c  o m 

• m >. 	3° ▪ m ID 
"7  E W  SO 
111 ..... •E . ED. 	

C.2 
w e  

P. 	7,1 	ru 
.. 0 e  

to 	>, 0 . co 0 -a 

• 	

-0 . -to 	to c to co E o 	S6 ...,..x 	co 	0 m  
13 3 	.22 

.E. . .0 ,  8 P.. 	
Co 
8.a 

83 0 . ... 	cu Pp 
Ec 	3 0 	 -a m  

6 .5 s  E 192 cc cn  o 	-o 	.. 0 	1111.- 
C 	c 	 C . 
00 m 0 82 

 CO e 	8 	.-  
1.= 0 ICI .... 	0  

a 0 	 . 71 0  0 po le 
3 

CD  E up 

	

> C -Cc 	, 

CO 	.- E° .= 

28 
 

m 
c o  e . E .9  eE 

• 
5 oci E- cum c 63 .... 	11 	t- 

co 0 	c 	o 	co :6 
.8 to . ,. 

m m 2E g B . 	 OW 

z •
.. ? 0 e.:= 
c -6 0 0' 1   

• 0 t  o 8csii. 
0 

.8 .0.= 43 = .o. 0  li; 8g 
00 0 3 a= 	a 

RE o m c o gP • 0, c .5.o. '0 -0 
Td* 	c 	0 2  
158 	a.)  

g'E JO 
E ZE  0.0= 

co • • • 0 0 	 • 

g2 

r(58. 
O 0 co 
vcom c 0  = 
0-EF E a, aa 
pv 
c"24.2 
235 -o 
m .2 0  

- 
Mg.g1; 

Zglg 

figm0 
>7, 

268g 
m o > 
<0 °  of os co = 	o 
m ma 
mcomm 

" 
o mmo 
X c 

O

• 

ER " 
0 -0 a  
° 22. 

O a,  o 

CD 

• 

0 0 

e"' .1)  
ell a)  Cl) 0. mm me  • to 
g0F,EL 

F- 
, to = 

28 ig 0=-, 
m826 

by
  to

ur
  b

us
,  t

ro
lle

y ;
 ta

x i
,  l

im
ou

s i
ne

  o
r  

re
n

ta
l c

ar
.  

•  
re

co
g

ni
z i

ng
  t h

at
  v

is
ito

rs
  m

a  

cc ,  

	

0 0 0 	dm' 

	

.crE 	tg 

	

I-30 	m t- 
E..2 

	

g cl•°:j% 	2 o 

mEo 
g 2  

99 0. to ...... 
0 

	

gT,4 	•gg . 	 E m. 	I E..: - c 
-uttig 130 o.E 

VZ E  g I'L co 

. ....... . ..... . 

° -2 a c , • 'a 	0 
2EWO 0 

.@ 6 CD  . '2 6  0 Sz 	.E 
0- .§ re, a, 
i4gA g 	lag- 

u, 	 ....z8E "- QM. co  

12 52  
co,- 	 %Tom 
W 0 	 8;8 2  C'0 
IC:C 	

a' alia 	8 133 700 
I-- =W 	 Mama L.CM 7 o 
Oet-M 	 E a..  .c m gc 
gacro. 	ELEo.- ocm o w v x to >go 	o.c.sio C 	..... 	0.) 	E0-'-‘7, 	...oe m o , 2 •0E2_ 

E  to 	 ° Il ier5to mc̀4 =-°  5 .a.4- 03171 . 	o..,-._ 0  ,0„, 8 	
UP = 
Olt:: o 

•
E,  0 E 212 M 07  

0 0 0 - 	 A 0 C a.ft c 
al 9-.17 t"a".2 	di  
MOC M7 	

e'ROP 	.:°E ot-,0„,15 	 'DE 

	

.- 	260 

	

.t.ft.:a . g 	0 .5 8 

	

cluor

• 

zx 0 	.2i= gai2 

000m0 
55 
t$1114224 
mm.-OV 

gie1.1  

.sp w c E 
.E to 8 

,E= 
00„ 1  
6 6  Eoil c 
§2c w 003 

es E 
ma 

"..
... -a 9. 

EM"3  
E 

 

.2 '5 
80.E,0 

• 0 
-E 	ro c 
o ct-„7617 
o sE o2t 
mocroc 
co -  ° c5 0 02  00 211 c  
VeR -8m 
OP n a.- E e CU - 
<=coau 1,2ExpoE 
x 8.14P13. O 00w2c 
EFS'oca 
s i_E e2 2  

46 0:1 
000 
u 13 0=mo 

-E›.4 3 
'Ome) P 
E -pEm 
0.to •gE 

1-2 1 cnic-2 -55 "6- c  

E c 
g 22-e 

gi 3 g bi- 
. E 

2 1 i

• g

" ED  3 

C CO 

57d 0c C w .c1 -Ow  0wc tg  
.2 co C .. 

e 0 0 
g.s0 E c 
ccgcg 0,0m c 

s 2 g..m -0 2  
000 

.6IJ- 

cg2 13 ° 
•-• E 	8.0  
g0= _2 

0012 a, mecom, occ›- 
0.0 0 0  

0 gl1 

	

m 	CD 
>am F 

%22 6.6  

fg, [12 
„e„. .0.,=-0  

e 8 iTr 

rri 

  

  

AR00048997 



Z..6:6121.7,6 
gAum2 
=C11 
m E° 23 V 

.;_•, 5.9 
Tati 2 -22 

dizEsE0e 
ag5-48076 

iC 
fse .gg 
15  E w< • 

.0 0 25-0 us 
E, 

ra 2 i o 
0:2,c co > 

cgr Psi 
.2c 	- 	 LO 

4'13. 	CD 	t..)   
cm 	Er°  w t. .0E 

eo" 'm 2 12 0  
E 	ach 	E 

c 	 0 
ca 	(1) 	5 	0  
° 8 0 E132 	c 0. -0 If, 

	

a=ggki E i 	a 
= 

'5. o 

	

C 	 47's 
0. 	CO 

	

0 a 	 a 

	

° 	 w 

	

° 7-• TS = 1_ = E 	 E 
0 = 
g 

m 

	

•z- m va win  CT 0 	 2  > 

et001.2aa m a .000 	0 	
v Ii. w2a, -02  1 2 ca -a 	a 	L.. 

° =.E*-iii .g 	g 	=,:. 	se •.• 
as 	> = 	e -e-e,  

8.eg2was-5 -g.' 473  g 	e 2 0 
= .0 t"-- r..• 0 1D '=. 	CO 	

di M 	• • 
8 

	

.,ts a 0 0 To 	a,v) 	w.- 	0 	ow 	 wwm.a...00. 

	

mE am 0 2 	 as 	r 
C 

	

0-cal aZumm 	1 6- 	6g 	13m 0 	o 	M'Eg"cRmm .„ 	m cci. 
Lg3 	

g. 	-a 2 ,. 0, 	.9 	= t.- 	----Ei .0 

	

c= 	Pm 	sam 	m 	-0-5 o..-. 	
as 
C 

01 •.=-- c.ra- c 
03-922 045 

	

8 . a) 0 	2 co . 0 •oo -6 
0 	cps a) as 	01 	v. 

	

w a ,Eam 	.5 2- 	a•• 	 SidELPEL:Rg 
.g.‘g 	oz.° E 

us 	.0 2._  . 	a, aPligwE CD .0 
-0 
01 DD  E..  

	

0 80 	E 0 
wo 	

Eci' 2 la  - ' a) .0 	,..6. 	 "0"2 caP 0 13g 

	

ru.....5- E 	 2S .9 500 cam 

	

.... o. M goE 	6  - a z" g e 2 	-5,9g 	f, sca m en •- RO 	.c-2 	
tom m  tEircii 

12 I a m 'Ego ..- 
0 	0)0 

	

EE ° e2 5 	as aa 15.. 8 .5 ..... 	o-- 	IS 	25fGagELE8.6 
> 	

a m  fa 	Ma °-,--• 2 	EN 	0. as 
ao coc  malw 	0 Mm C 

0 '13 	g M .k. 2 	=,,,,  CD cp 	0 	0 	 gi ....... Eg emv,  

	

.., 	a. E S.D. 
ER 	,d513 al -R 

Eg 	
0 	B 0  w c -< >vo cn 

co 	xi -- 

0 co 	>. gx.Ut 	 E as -0 ,2* (..) •0  as 2 

	

c  as.ow- 	8o -0, 2 ... •-, 

	

"E 	.5 0  g'0 E ° • as" asc 3 

	

5-0° 4:300g c•'' =a, 	.a a, a, 	,,,gn c  to 	 S -0 	a) 	c 	ca ca. • E• g"5 0..o 

	

- T -im 	V E 011a 	 a 
o 	 Sm. 	w 	0  o EL-  -cm e 

2 ,-": ER.6.= >.m. 	Li. 	-0. 
;9 !  2 •-•3 z.15  a, ,... 	0 	'' g? 	ig 	i 2 15 T, 1: 5 :4  12 gi-J2  

	

. . . ,,e.° 	- 	-  

	

... 0 .-.__ 	 ,. ,...  o. 
22 g

0
%0 “i .ng Y 

ra 

5; 2 ; .1410;!;;;! 

	

, .. 6+ .0 > 	 • 5 	19 = 	 > 	0 •-• , .- _ 

	

02 0 CU Z•  ..5 	.5E. .R2x a 	0.,u) 	0. 
C o 	 42"6' 	M 	7 	g IC  ... 	... 

	

s s  0 a is" E 	re z  m 0  )-• cc 	E.  la 	"0  
e os 

	

0  E m 1132P- 	
al e I- 

V 	fli I: 20 110 4iii gig-671E 911 .. ... 
g ....6 

.
a

r

-
s
• 

 gN .p
us 
 o
E

. g i
6. 1
d M.Z. k11 a

c.  .
m
:e 	"6 ,e 0 	 1 

820 -.05   
 ro g. pg p s;. a.,ffieuz_a 

88 	2 6-  saeu, 5 szi =  2 o ,- 0 	al 13 , , 	g ral f- E 'Fa 
(0 Cs 	(38 _0000 0 .  5 	CD 	s mo m cm = m m,..6 " 0 2,1iL, 

>, ;.cEmm  
0-0 

dd 	:t10,  T w 8=o 	-- 41 - x 	w  
'lip 	og 	C..) • > 0 	(..) 	e....= 0 0  0- 0 

2, mcm>m - m m.B, mm m0.8 ma 0 52mp,mg-0 m.c1 	21)  ,9,7212 	g 	 glie -b 0 E gil 	 tli g AErl mmm =  m - dc -,0 	ee - 6 0.0 2.0 c3, 0 
000 .›.CD 	CD 0 wcwEw c7is .-- 0..gg1. • 	• 	• 	• la•  .26  .m>  1 .„'S  I in  .e.,. -5 F.c._ 	a, roar ca 	ye = r- 2z12. 	 ..c 0 m  

FE a. 	.p.. (..) o.-o 0. s-7. .0 s 	1- 50 	 =. 7-. 15 11°..2.,3 -3 tag 

AR00048998 



C 	a) TI di 	 .c ca C) 	u c 	 4 .S 13 0 ra LI 
0. ...0 	

41 ,-, 
V) C 	

0 .0 
a) 	5 .0.4 z 

C 	3 g i g! 	
a) 0  
u to• 	

go 01 
>, ,C 	

01 0 re 
.g 0 c 0 

..r.... 	a) C •  

	

,.. 	 o c 	cL 0 
-2 	

c 	z r; o. a 
E 2 	

al 
to ca, 

o 

.7;_:: 
o.. 	-S LI E 4; EF, 	' E 	re 0 0 to 	 ..5 as .E . 
2 .2 In 0 	8 6 	"E V... 	-o o -2 

Z 111 (11 al 	 C - g 
5 ii) c a .0) o o 	E ta 	4, .c 

w to 
0 CD 	43 0 

> .0 	
to 

a '2 	 E To' 	o 	I' -a ra 'ci  
-1:' E 	E g 

0... 	

• 

. ... 	. O 113 ' E 	0 0,  
1-  to ts.0 0 0 	 0  0, min ..2 	!= a) ,.., 	B.90  

-c a) to E.-0   

	

0. 	•E 	
-a a)  

-0)  E a 6; cp 2 	 •c c  , u) , 	P" 	a 0 

Er) 	
.D j!) -g 
0 0 - ,_ 

0  
a) „, 	0 13  

E 70 	... 	„n

• 	

o 	2c  0 , 	..., .s 	3 - 	0 •T .: 	co 
•Lo 0 	 a 

IF; 8 .. 	... 0   
W "eLE 11C  2  > 16  g 13  E 0 0 

"6 ° 	 a) .. .5 CC .E 0 g 
B E g :is i g 8  Z 712 	u) c to 	 c €13  

a) as 	o 2 al 2 2)-E, 	
1- 

a ai  c ca 	0  
a 0 c 

	

0.._.. 	>,....,. a) 	Jo 2 	3.• . -0 	a) 	o'°'5 	'cl- ,„-0 	0 e ,d,  
re 0 CD 

.44  IOC  -c  JL 13- . .L. . 
: 	L;',  . CO In .0 	IX :-.• 0 	it 0 , 2 .g v  0 rj CI 	 ria C CD 

-4' 

0 5   0,. o E 0 .3 Eg-  E - E _g E N _49  a .... .:, .... = 	..) :9  u 	- 	< 	2 0).c 0 0 C •:-I. 0 	0 w- 0 In •C .9 

C '8 7 	Pc 
03 W r+2 

0 0.1 	-0 E 	u 0  
c 	c 	E g.  ›,  

2 8 	0 8 	2 E t5 

Mai 

to
  m

a
ke

  m
u

lti
pl

e  
st

op
s  

fo
r  

th
e  

co
nv

en
ie

n
ce

  o
f t

he
ir  

cu
s t

om
er

s;
  

th
e  

a
bi

lit
y  

to
  p

ic
k 

up
  a

n
d

 d
ro

p  
o

ff
 v

is
ito

rs
  a

n
d 

th
ei

r  
ba

g
s  

a
t  t

he
ir  

ho
te

l d
oo

r:
  .D. 	0 	CC C) 

ms 	5 	;3■2 	.CI 613 
	

• 
	 Zi a -.2 	4 

. IT) ,E 7., 	ti. . 	rii, 
E g 	0 .,,, 	„4 ... CC 

0 0 	0 • -0 C) . 	 a) 	a > 	(U CJ 	.c asa. 	 = a .... 	 a) 	 o a, 
cr o 
N1:1, 	'To' C3. 	:° 	-a a) 	 -1,:t: E 	a) 15 

5 	cl) ... 	re ,.:.-. 	 S. C  
c  ,..- 	In 42 	c .•-• 

• 	

..- 8 
.s

z 	

..• 	
0 

LI 	co 
'0 	 to O LI - 

to g E E 	 a a  o 0 ,C 	
S 3 	t 0 

_2, 	m  
-a' u) 	0" 	'C.  n3 	CI 0 

a cn 13 _c 	
E :-.s 
O 

.0 c 
0, 	c 4., 	.0 	› ...... 	 ......g 	0 re 

(CC 	 0, 	 ch) 44 	 E ° a) Lo 	 al E 0 0 
S  

4.1 C .> 	 8 	0 g 	at, 
• 0 	0  .= 0 0' E ..-6 	

't-. 
0. 0  o al -623 	o .0 	 .E ta  ... al a, 	c C) 0 0) 0 0 	 0 	o 	-a 0 

V, 8 6 	co - 	co *c 
'5 W 0 	.0 	 > 0 	0 0. Le 0 	 4 

to .0 (CS -0- 	E° LS 	
C)111 
.-• 01 	0 2  • a. ca u) 	.2 	> 	o )... 	 o m a) 0 	a ..... 1r) 2 .g -a 	. c 	- 0 

MI 0 	171 Cji 	a) a) -o aj 	CR v, CO 
2 2 	.,.t.). E 	ca..- -.0 	a .0 	o 5 P 

IC .0 	 = -2 :0  W 	0 re 03 Z .0 	 41 0 	0 W 
471 t tri= = c 	 E 2 18 C 	a Cn 

-E ... 	c .0 
-a = oi e 2,g 	 . -. 

= 0 	4.0 CI. .0 CD 	 2 ir3 2 	N CO 	22 
(..) .0 0 cEt 0 'E 4"-G ° E En DI 0  

-g. 	
03 43 
G tZ- E E U e , 0 ...t 0 	,_ E 	cli 	 -0 	:0 0 

c C 	CD 0 :0 	irc F 	co in u 	(C • 	(C O  
E ra 	E )7) 	° ... 2 ---. ° '43  E 	,S.! .,_ 	o aa 

0  > E 0 0. "3 CE 	 s E 	 c  c o m  0  a) 7- 	0 
0  o. 	 N c  E E _c -0  E 2 

'5 "o" 	g :=5-3-)  •Ic 2 	'. :13 	1:71 	0) .toC 	Co RI ci. 	V) c  o 0 	 0 ca 
a 0 o - E 	c 	-a E uzi o  
.e g E F., e .,.; cl 

N 	
al 	RI 
.2 S 41 .E 0 101 	E 0 -.0 	0 ..-  0 a 0 	 .c 0 U .c 2 2-3  0 0 	0-  'E 0 	c = 	0)10 4., cn se  cr a a) u a a) o 	a fp en 

ti co 2 	g a 0 g r. ° - a .._,s 	 CO g 	 c 0 0 a .?... 0 w  
.2 

 
• la co 	a).-C 

7 .E ,c  o cdi• 

.E 

• 	

8 

▪ 	

a) 
c 5 0 
3 	.§ 0 

N
ov

em
be

r  
14

,  2
00

0 

ai E 	a 	0 w 	,ipli DI •••■ 

	

144. 	 1:, W 	W 	C a 	0 0 6° 	° 0 0 
rri = 	 413 •Fy  -4 ..41. 

Z".  cii 	"6 4.• ei 

	

0 	.0 
.Y2 1 „g P.  

	

Lu 	al E 0 	
o 

a 	E 25 ° to 	 _0 	...c  . s  .. • -...E.I. 	 . 	 03  4.. 	SC 
0 Ca 0o 2 .... 	-E .... t 	34 	2 2 g g 

• a) • 	 a 	. _ ..... 

	

, ,,,.... 	CD n, 	a)  2 	o > W 	 ,IT3 0 -ft  i c 	.6 Ti 11  I Z  

	

MI il: 	iii 	• 	Egg 	11-.;  i co 

	

0 	01 	Ze..• PI= 2 e 0 e . 0 	° 5  ci. 1 ,.... 
0 x P • a)  
z z a. ci RI ° E,.....E 	°I 	0) 	t ,2 'E g a- 0 ID 

 

	

0 0 I-- 	ra < 8  z 	c -0.0  

	

- c 	0 8 tg el 4:1 > 

	

10 re < 	

• 

0 o af a, ___  

	

= p ›- re 	.... I_. 	„._ 4.4. 	.0 , .ic 	a 	CO V ... b_. 	00 	0 	c 	„... 	... ..P' .s.  0. 2 	a g 	c 	... 	_ga-X 

	

, 0 0 	0 
 E 2, da; s7 1 0 	ct, g- 0 I- CL  0 w  ° °  

I. ..• 
"CI 	 < 0 ; Ti ra 	g g: 	e g a ID 

	

Z. 0 0 o e F-• c 	0 a ,,, 	 a) 
Z to 	 co •E; 	 = 0  

	

RI 	 CD C .0 	 fa c 

	

D z AC 	 -M .6 ta •-• Q. 0...  6 c0)„.0 co 	 12 .D 0 .5 	7 0 CD 
0  2 

	

0 tl. fe 	
E 5 ,413 	g..., 	v, c 0  „, 0 0 	.0 

	

C.) 0j 	°„„1"3  " u ia E 5 n„Le 9 U3 or 0 	c z.m. 	2 	. 

	

0 z 0 	cc 

	

zzo 	E 0 0 2 4  §?S. 0-  r) 23).° 	03 2  

	

:2 E .3 	2  Zta '4C.  0 	E t :E 0 -0  

	

R 	 _ 0.0   

	

<Opx 	E .0 = ., 	LTEc 	0 a  
p v.@ , , S Ca 0 14 0 9. 3g -c 0 CO X .... 1.- 

	

Ilit.,0 	 N 0..- 0 0 	fp 0 , CI ii 	5  E 	...1--  

	

au 0 	a  00 ..0  .1)  >, a.° Z.° -6 0  

	

coo CO • 	.0 c RI 4" 	rt, ,i, 	co.,.. -0.6  _, , v .... , -, . . . . . CI) UP 	fa 	0  0 	_et -o .... 2 	c 	02 70-0Era 	 a. 

	

u, 	 :a- ,,, .c ....... 	 .0 	0 0 r. 

	

LU iro % 	Eas ec i 00  +). wiE 0o..i) win g 00..5,,,, to 1..2. z  

2  

	

2 0; 	3  1.--- . c m  ..- :-.:.... ; ....L., . - F. . .2  .0 x Iri 

	

o i- a, 	
= ai 
E.2 	,:.a: .,.7 •-pi  

	

tu o .., E. 	-..... .raf: -04.0. 
E 	la 2 	.T...-. c 

	

0 9 cn 1..) 	CD .e ra a. 	.a• 	a) ° 0 

	

0 -J O 	CD  2 E  413 	 ul 	0 W ...,. 	 - CL 	Na, CR 	
••••• C 0, r., 0 0 .... a  -  

c .i co 	a) 0 	la .c, go 	 a, 	.. 	22 	 i•-•, .c, 	43 :.3 .c 

	

Ili U  Z 	 0  - 

	

 m Li_ 	-c 
.
a
_. 
 e  • 

g
u

e

, 

 

l

E„

-

‘„L 
  .

7

.
c3 g

o

,o6" 

  	-

E

C

a 

  

 
 -

r

k

a  

 

• 

o
0

0  "00
m  

  g014   L.e
C_e 

 

 0W 

  ,L•

' 
 

•

  

• 
V0, 

  

.CO 
• "p -c 	00   >

00

CO 
    -pk
0 

 )0a-
E 	 0r,0P0 F 0

0 	gl 0. -a 
 E,c 	

. 

 
- 

2 0  13 it  a3 
,....-E ect E >. 5 g 0 :0 ...ca 	mEao 

	

.-. -ac 	 o E  
2 0 lcl 

	

g..9 . (3- R 825 	-8-a g-9.L'i  
0 .,,,,,, 	0 	0 . -02,  .: 	. 	c c  . .  

 yl 	111.1 F 	 o. 	 a,.. o) 	.- 0 •.-. 0 . 	0 5 	cb 'a ye 

	

w sr 4:( 	 C 123 	Ma) aW 
 3 ° tr,  "a 3 En Pa  

> rn = RS 11) 	

• 

›e ctuN z z 

	

Q 	re 	c 	.4. .0 	._ _8 . 	...,-3., zii 0) .- 	 c 41 c in :.-- 	4.. 0 	C 0 

	

Z,g 	:30a •% 	W0 44:4 2 co - qa 2 0  a o) 

	

0 E .., 	._p V CO ID 	F C3  0 ..... 	0 -■ 	 0 
>,173 	 -0.- 	0 0 4- 	 g.., 

	

_s 	0 › 	0 0. 	0 	0. 

-1C43  Ca)  01 

	

al 	4,/ 	11.1 re9 c .0 	 VI 	- . 
CO > 	CI. 	-lc 0, 	

0  E 	= o E 	a) %.7 0 .c 	0 	0 m 

	

co o 	111 - 	 E .ei5 	E ,°,,i to 	E ,,, 	E "i1.3. .? 	0  0 7 

	

NUN   	CD 7 7 ttl 

	

b u 0 0 	
am 
O p., 2, 

1 

wag 

rel 

AR00048999 



1 
_Eg 44 
11E la 
Egg 14 ..„ 

RE • 0. 

Ers .e 

§
I
R./ (0 

g 	
.c ev'Q E -... 	0. 1=0  

CV  ,i 	 =Jaw 

• 	

co E 	e 
'A  0 a. 1 	12  
E 	 ,;.z.  

z 	 .1.6  

el°  4 ,A4 t 
"..; 

O. ..ts 	igl ID 
fl 	E 133 	E 

0 	 g  

M'1  g 
I; 	 •-" OI 

gi 1 	
4 P. I'g od 

iii
.F., 5. .19 . .... 	v 	.1tli 

ots9 '• 0 	 70; tigo.4 "X mm 	
- 01q9 	§i'2  0PU6 	0  

9 cil 
ar mgag ,.: 

rna:x 	Atilm  

e 

0 -0 
gtEe 0, 0 'El m=maa m . 7 3 ' 

..,g,WgilVla 	

,_ 

i 'g 
Wil l:PIIVAIY§i 

	

smis w.a- 	E./ abco g 5: 

tz0 0 41g m Ndimc"gm.s 	g.a 

'"07 2.:gE% 4 Igt 
Cu 

,..0 2 ..,„,.. d 

1,14igM';2Bit74422t 	
OU • --- Bco m-E•iloM mv . 

PA glIWIradt] .-5A 
6tWZb=c400 -E ,e TA „7.5 
21 12 -nmmOlif . E . 

n-r- m'U7.1.5 7, P..°E •E'8 ' 
SithillggAlm  "." .0. 
..gag.-.2"sg .4-3 13 	-Est 
.55.Es 	 75 .g ,- '5 	sTse 
J41 ,B  L.M84-g 	- ar,  
.2"" S 0 0 Z63 
Tegue ois0t211,1? kig 
el-=-
!ii. .....-9..--6.0°- lhad 

s--' 1 -  - . 6 11...q2 -pag= 4E2 
so. 

. . 

	

Ego.- 1-,-gx 	oz° 
TNoini ernig vgi 

i It12 ;PP!3" 
actg84Bai.Sgam 

 .e 
-E34 

,,, 0-0711'WLI--11 2 a ." gg 

§ rse 0,  

a§ 

"g E2  02e 
VJ.0 

en 
EC 44  
,t$0 U 
h 81'  

°3  

m E .0  
a C1 

11 0 00- 

ilk 
tai 

'a 
m -E 
2 2R 

	

;2 2-7, a 	4.a•co 

	

m 	mw> 	Sm .g 	p 	
-9. Go c 	 -d 

	

0'8 .0 oni 	-o1203 oo • 	m 	-gg 
Cu' - 

 
a m =  

	

-0E ' 	•>1o 	 = 

CO 	m 0 	
■,-. 	0 0.0C 

0 a/ W 
 . 
7 0 	CL. 

CO 	 8 	E 0 
- u 

	

R§Ez 	ml-u 	 m 	 .0 	2 
a) -, 	2 	In 6 g. a) 

	

Ecara 	 Sc -, a) ca› 

a) 	me 0- 	0 
SI1 

 
Cu E 	V- -tg 	0 

mea 
• as ›

▪ 

 

• 

.0.0 

u) 	.524 .2: 	 oc 2iNVE i-c- 

	

24..-t = 	m=„, 	E am 
'0 a) 	o Cu  0 	4 	=- B 

	

4a:g2, 	og.2 

	

Z„t2.5 	
m 	 Cu, 	'26 moc 

.2  e ,`,;..7 3 

..22 . ivu;  
;5 m 0 EN 5o:y ,.0 0e 
.e-g- sot, 

Cu g  

00 

▪ T 

.0 
a

r 
0 
0 

=0 
.5 V. 

s- 
VA" 
102 A 

ro ..,. 

i 

a) 

- .--. 

A.0 =02  
a. 	113-3 

m.o.  .. 
an glaS 

3 
gg'g 
op.. 11) 

vw 25 c 

nV'il 

	

0E.g;60 a,..Tm 	11 = 2 	.... s. 508 
Ii3 8. 	>D.= 

	

0 0_, 	-4 m E. ca m  _ o m e =.0 Ecq 
• Es 0- Eg  oc 

co.- 	 Es 	.. 0 

	

p, 0 '0 M Ogg 	.M 	 Ega 
. 2 	0).. 

	

0,00. e=0 	 E= -00 

	

VI 	
'5 11T CO 0 2 g ..g.2 

0 c m0s2 
Et 0, - mc- 

ilEN-0' O 02 .a. 	
t eo ., x0. 

08 
 

Vc 
gn- 	mai) 	8°L.:. 	Cu

..11 	 Wi :.0 	 ra -E 	0  iFt 
C a C ... DP e :a CO 	8 	BB = 	..,... . 13  
St,...0.0u/ 	C 0 19 - 	0-  

4.-.- 	'E 0, 0 

	

5 ,1:1 	0  - i ° IV. 0 o m a t)  ir) 	I°  -6.c 

	

-.. 	,g ., = 	.._ .-. 2 -ti. . 	 .-. 	.., co rC Cl) 'Cu 
S 20gal.c 0.00g t 

gS,0 -0 3- 0 411 -17.5 	Co C I- 440 
=Co 	 isl i-A  se 0 0 g •E 0 r, V, si 3O-e v. 0  0 gt mO. .7s 2 ..- 	 evo 

o a) C■9 •1C 	0 CD EL CO 	E= m 	 .0 13  gE cpm gm.020 .-70 E E 	ec 	0.
r  
_ a 0 

i!,15769.E 0.-  
co.0 	

...- 
in m. _Eg E  O .508 

0 = 8= m  g - 61 10 g s' 	 2-5  Li- 0 ,.20 	i cct 1,1 

	

S
„, 
C a' M 	MUO 	. 	• 	• 	1,.. C 	c 03 0 

Em 
m- 

.o 
Oçtia.m5.2 	-§.Eg 

7 
0 

AR00049000 



gt: 
tti kAm 

a& 'A

E

te a 
:g -a 
Et N 
Vgg-

-JE4 
gt2 

Z22 

4".1 ,6  
gg. 

tr2 
g iS.R 
.sr 

'19 ;.Lc pe
sp

on
sq

:  S
ee

  re
sp

on
se

s  
to

  c
om

m
en

ts
  #

1 
an

d 
#4

.  

^ 

^ 

N.: 

to 

	

9. 	sg q sg 	.k. _ 	..-.. L : 1  

	

Az 0 *. 0 Vg. lq 	 !I OA -4 'In Em• 2,5 011 gsg5 	El 	.1 5.3 Sip !mg 
.ig 134  - . 

	

2:. Al 	c. 2B0. 	. cog•C 	 p Bg girl 

if 434 vo...49. p I  'remiz2 	e 	zE 
rz if 

te..11 Eg em 

	

E s  S. 	'Li.G 	28 	 Sg2 	.0: 

	

m'2.-E 2.2 	ii -q gilli ;,7, i5 ge, .s .S2n2 gg A 
: vs el fi5-54 164  0 

,c gettE gg r.1 n E. 4 E ci 	I.- 	
1.0 	zi. e4 

E 
.. 

-C4 	m 

	

SS lg. 	-4'2 Algt2 3" 	 ea 

	

.5V mc4 	 pi 	1 P. 	-4 ' 
51 aqt. < 	... 

m a ili  

	

'1 6112o k- 	 tg 
i0,2 ? 1 ji gl 	ad.c.-zi gt .5 ELA. lac 

	

sz. 1, 1 	 WaR m 
to 22  

osS5 m 	2 	'a gri  
L2 e 	5g-E-mm. 14 	; 	'5 ‘1IT5  t 
AI il

fl

"

.

' 

g

1

a

T  

 

i

2

5g
z

!
i 

l`

0g 

i
ca

... 

 '-
N

g

s
4
''-53g

l.

:4
1
.6

"

u
.
l
19

A

.
,
"
;  

2• 0E
0 

 l
4

l

,4

' 
 

]• 
'B E  c 	Z  cE 111 PgAi 7g-5 .. . vg  

. 	ffim 1..t• 	6 52 MG 2E1 g 41 ciPt/ t" 	oatg; lp W'ftwu 	0;12 
3 g 	gl agg i6 -73 62 115.L M 4 o :g Ti= 'CGZ 4 1 .0 

-pm 	s 
12.28.ig 

ZA 	 14 a 

	

2,1,1,1 .0 4-.! 1 	 0 

WE m--... Fp E..-$-V. e.; 
 . 3. g ■- 

gr117 	
To -g a 4 

	

? 	d'ELT ,z2g 
 

, 	iq 	 .g .1._.. 1  
g a, 

21 	18 a 
Lig 	A.P 
2: 1 It 	dIS 

Iti 
lilg !I 	ap 
illi t3 	lit 
015; la 	flif g g e. 41 
i51/ 	"La 12:1 - a251 
t 2 .4 11 I/. 	flIg gp ge E-t • .a.g 
pie iii a 'Pt.7, 4 
gge! 4'1.  

11;11III 4:: 1: f1 47  c 	m4 3 '2  
Mil l it 5 lip 1 

b . 0 ; t Ihi ; 
1°-.7sS ia! 1 tea:e g.  E  . 
vo3.1 ZI E 2  1,Ai g 
1411 gil l AT! 4  r 
s °T 2 

 

all al 1 lin 1 
.1 	w 

its! 	 ti 

'1 f 4  t! igi FIi te I 	1., 
gfti =IA k 8 idtg 

.41  gt 5 1 gii 

111% 
 tm g -0 as . 
I§ 1,4 i in 
...g  ,... 	. 	.„, 

Is q 1 ggi 
121 . 	a ilf 5 IV °It 

MI di li i (§11. 
ii e 

igtf P q 1 Ng 
!tt 0 4. g rt 
Xii x  if ig ; as! 

2  rag4  2  i li 41R  
"ie..% g l 	Z 	't 

- t g13 -21S. m% t*) g e m . E a k 
qg1=1 2g 4ft S §K. 4....; ... .!. . 	,1, ,  

in 
kb 82 
oi 

•-"". 

oxi 

AR00049001 



	

z.,0 	 go • .3.s 	2 06 8 5 
m 	c 1=1 .M:15.11 4...... 	o 	Vmd Coro 	7,r ., .-... °Z2. 	.2°. 	-2 8"s In? m mEss  B 	m RWmcns 	 _A(1)0 	rm's . 0 „,10Q0- = 

'g.' 	g.8•66 	' -5 . 5 	it.a..-0-11 g.  
g'c 	8 m§ 	B -O.'-ft 	,ftm..1 E 	gria3 leisg5 2tic5  
a 	.1g5 	5BLI:r. 	E.:ggcx -C;5 xe2 'L 5f 524:31 g 

tg f ,T, MI .17PIA4F. - 	.29" c'ggaig3aTtg o .m. 	.a. 	 .§ 	5.3-4.-E428,........... . 	 . .. 
gS 	5.Irgs 	g2Scg tlWeDi

x, 	'9 	., ..2 .'4:2'" Oligz.sm.emni  

S.  ill.T.g.: 2 
g 	

i  gvIE kimR,27:gS•Olato 
gs.i. 5.s-00 2 	ac 	S EIgel: 17 2S4".513 ' '"  „1 	L.,:t 	,3 .RE 	 a'g'igal-EII 

E.a, .sEs 	s9zEng  

"
1 

	

n0.5 	gi 2 -9 °m2r5gxSi , 0 43 0. D...■• tee &oil 	. .ze.2 	lAie-0, -.0 	0: 	t. .48.m. mm..;MilgE 2Am m m 	cEmm"P; 	15 1, 	13'0822 -1 62 ,0c =  ....imsE 
'IN 'a ' °" g 	 - ''''EW" ml 2-"gt.  41:gE041vE . - 	...„ .. 	. .0.1,..Ete.r7Tigews i g s .g.„§ „-gW:;gimi 
/ ...4... 

 

e-.7611.° 
821;141'sgli.,1 .,„ • m2 gg 	m -mg ms ag-4.mo-g2.72 

o.s  
Ira Eat alli: Vi.d-4 -Eaga -ik  
2 1' 85:4 g" 44  "'Emg7.4 7.1 5 * 	gag S .2§s2.gbg -am. 
0..g 	all,. 	7.-.7..s. ap-tt-, 0 	6 2=c1 12 ?, g.gttingmoui2Ta 

Oi ralgt- 4  gg.02.-  WiVeAgi .m 21 0.9 P..E.1.5tag 
-, 	.12 , 5  gR-4A1 6,..g..p-15 eRs i"v; 	oRgli.a..adEZ . E 

" 	e a 	0§ 3 	0130.5'. W •C"D  .  

2 i1 !IT kb: 1911 1 i ! 2h Pi" "4"f1:4Sii  .t12 	
.c C 
v7 Ce 	 cl. 	m gMl ' 118 2 ',  V _ 	 1 

: 	

m22,2,amotpg 

42„,45 Sto40 52Eit! g 1402iii a 79;4! T;IiIhra 
Ili WI.; Elgi illOtmlg ?Am -8VA 	5i-1,2-.§sm 5 

a m 	.a..-am. 	N 

.4.5.nE-  0 "c'ect -'2 	1.--G• rig-.' ' -9 5. v"giaro 11:0 .2360 	0 0 m N 	oet 	>•g = 2 caz"° E ''1 E v""aii1M1 	wVp m o .ow  .00.-m 	-. .0.v• 
2 , btic 2 pl .8.277, 0142114 av  gp2 g1171207;0121 

ii 

"";' 	21 i 
• ' P 'Dian' lith aItRffg8g m  

r  a (1038.og gliamEat=ag200 g.f   
W5  g. .0082.008..55 

981 tv  

e  .8 	._ 	a 2 	s  0 	2 Es .2 	2 
ha 	R- 	i  av,-g 

	

, t 1,_, 	i e "g 	g2i 	Tg2;6-0 ..;is 
N g t u 0 1-1, 0 

51 7v.-9 	eg... 01112,mt Ibl 	RR 	Ad4 24 	z 	 -22-1-0sRags 

	

i141 	
c 	21  all.4 	7 4 co.A.Z °A! 	0 	

gq4  :'' 

P 2  

	

0. 0  ge 	 apec ---E° .° 2 2700._4; 
• flit g- ogaltmr,g0„, 

121 	tt a 	2 4 	4a 2tEl 

	

2aa.a. 	ac,. -22,0 	;3= 	n'eaSmo.weE -0 0c.-0, 
i cLVD  

SIZE 	mo 

ig 
1.E -4.1,41 	ra.2  

-- L.s... MI ill! Ilillglill U1 .- a maE 
. 7s. m.ig av3 

id 	E2 s0 	.bfilat. 

§- 	4tivw API EPA - azt=g6 - a-2 
WI i E-,A' 11T-41 	Eki2 go42 ;If gi2vgge2 2  

1 ; t. °  % EU 	as .plis 4-t 	g. ap-v32 --6  e 4 i 1  - 	-.x 	a !Z a. 	a.... 	4. m. 	p... . 	2 	2 z a r 	.0 4 	 EIRRIC t- 	'- 
nEp E 

s 	E  oz i ,..al gni t..;as76-f.q'il ,4  E 	w ...Rta  
N.IS41 1 th2 iiii .1 f10:0171 131 t. 	e4,.......10 	200 .8 

011 : il.grq ! Ugi !Hz 1 VirOilftl ..3,.. 
0 	0 	'' 

*Oil [ We a !x421114 [ gst2 6 S -ei ggVillec 1' 1'7: 0  g -a. c 	 mc va m 	1-.00 3  a-s ag 	re,-10E 1iTSEdira ilo 
‘, 	.R. 2 4 .e e =.200 	e sr, 	2:2- 	4-6 E90. 6 32 -465 2, 	.g. m 	ER 0 Z. 61-S4.. m mr,g041 wr-g 	clum - Ozla.22 c m5 

2 
m 	4§12.  (14 	m g 13a1940101  g irl aggat Figglig 3 EIAT •$.00.0 - 211 le  wiiii i  

g.15 	-gm% e  

	

2 	2... 	reps 0 0 
g2g ..5 1 k- 

E 
mema 0 az.e2E..-24mm 0-ip e  a2a a aa-a.ct.av. 	Et,73.g gts2g2gvIggiA 

PA id 	K , 6 , , 
al 

AR00049002 



2 -13 
tO2l 

-g0 -2 2  
C 	0 	 ENg 	 sxt%s .e, -221p8 

Peli2 11" 22 

	

605§2149. 	flig 
•  

04W 	
-4g 
g 4  

i 	.0. g .2% 

gwg-2-;' 	ft 	0 • E 	 2OV- 

k
E4 	638' 

. 	 % g tks 	 b mw" 

	

* g 	grilgi  tm, 	 S 
1'12 	It g:1 91 gt 	t„t 

pAg 	• issgkAgq! 

	

.. 	t 	 ciR7g 	tg 
/414 	r-V 12 

g! z =g 
ghil 11 f iliaini i „ail i ill 1 !!! 1 li 1 S "' 	m '1 	• 	- 	.c 	.. ezotit..R 	- i'mt',7 = ii - 42 0 T; 0 Ti it - A' R?, a wsi ; t.i0g ag 	1•   .0 0 	g crlio g  =1.g.2 	-mv g 15111- xla 	E m 7 .5243 E mlf E s- 

	

+ E 	E t 	3 	. . . 	- 
2 21)- 4VI b2 i miii g gb5 g sg• E P'2 E 

gl 2 m z't 1,  4.rEa-Et 2 23ev'E.,  0 .0::: - '34  8 11 @ 8  
Ig.2g E, " B  15.4!Vi44 i JAM i ii4 i 1; ; li 1 
sa 2 gg V_ t ilhiggh4 E .4:14 k ..2. k qg i ' E ci-  c 
s r.ss - 	,m E 422.0Z- 8 .0 	2 'V.111 0 2m .4 ..11, . la 	P_2 a 

43 . 
I mlire2 AR g sm.szegtg4p " 
2.1,4g4 ., e u .vrIttt z, ,  a g go,3-e. : 	s t7, : rg '.; 

..: 3 -,g 17, 	erci 
comma r 	ES.R. .ERELET.g (4 0 .7iAarg m W m g. 0) tt 4 

I.Tiraat g sePaz a• 
	 a 	. 

trldi 2 1 1  *II] 1  q% .0 m2 6 m% C' 	 mmo 	.0 mc. c 
OnatSatimtz CI km2k25 cat' . „ 	 . ,... 	, 

N 	 N 
m 	R 

ogsg .v 	E a -; Eg-cos E  
0.. 

2-2  
Iigia ii 014-1:-g2g

00  
gp!kial ied 
ailii§ik EEJIlli2 

IA 1 8i' i rrirli gh g  e'el VA? /44 3ill 

Alla! ,i EEPIAIO 
1404 0: 

gi-21 184: 0,141 1VI 
§1:1 a13 2 I1 

721N AT 

1,1111! 111 :4 
MIN; ZPAL1311S rj_ El 	1§-51:p 2 g Za2-iW 	m3.0 

2 N AnIslaq ggl"b&2gge 3  
t att:it a iaecl Q EDV 	r‘' 

'0!2  

f A l .§2. il 	1 2  flit 1  
limigolt121 ih.64, 

al t--igv 	1.441.4 3.2.1a ist2i 8-  -g/ ?q t 4  ikE0..32iy2,; =m21 

"" 	e 	,...e 	,... i 
III12011111g 11 91  II 11141 1:;!!"il $ :::;;! 
III 111M Iii ii!:;6; 1 Ill:h 

° °2 	lq—iS 	m/2 3kkm g 2? 	0.g r, 2 

gl /Mil ON1 1 1g111:I s  tsg! 35.E 
14  111 1 11 iii0 1 1111 11 a 	 1  Mill !I; kaW 16.'""4:141g1 

N
.,2  

qI 	1 1"11 P5-451 P 124 %5 84gli -8,11"ftSeaW 1  pqra 
Ai; /ag e , 121ileibaz 113-41 Azt gvfnli. :4--11815grE -iiir .  
10 0114 ! 01.!il lin 

=EIRA71fla °' 2241  m g 	§62  0i 
1O2a2m§g72 

vli§ warn N 

•■••••, 

1.7 

! 

AR00049003 



N2 	 E4  
.g eq 'c i i.o,  .,...a 	e-E. 	Z  

"` m m, 
lg.  A- In§ ' e t 1  '2 Q- 0 	s 
m 112eZ 	4'4% S P 	; 

 mz a sgu m E 	c V 

..ka Eitg. a 	2 U. • 
e 1..8 	. r.. 

	

t 	§ 122 
El.; 1:41 .E Ed" 	steL 	EE 	• y 2 	0 R. 	I-  

	

el 	42 12 .2. 	fS 8 g§z1 Us. It; t t 2 
aaa , 	sgr-  ' 'a 	z- 	t 102 	

w 
2aga v,61 r6V42 gt 1  til 	0 E  11.g 

till 1111 it! liti I; 	g : :! 

	

..." 	8 gu 	
d 
gt w. x.h 

Ibll :g 1.91- i 1g! -;0,  0 1.4... 	5.... 	.., pk.
Lo  

81 T,  " 

	

g° 	
00 

t'%:5 	1REg is 	"a-112.  13 v  ..%. b.-g  Ty5s1A Cg 	mP. M gm 
" 2  ' 66" R t "Vm'liZ  '4. 

-2:,!? 	17,15g$2 ec,4  Tigta . 	5  t8 	: p 

WI!  
 !

0
.a 

Ill; il i Iiii 	I 41.ga E s T, :az 1m-4 E e  E getl. s .R.e 

a1,0. m 0 1-2 	Ids 	pa 1=09 E et  " 	a' "a = IP 

l a lIT  liD 1111Ri dll : 'al 1 RtE 
nA u upe cas a , 	hi . — - 	131 .,..• 	0 0 t.. " 

2d 0 	42 0.'" • E 	° 	A 
litlaka2q oT 	1 RO t .p, 	LV4e

▪  

1211 m 	x.t TezkEa 	N .s..A 	1E. 
C, K 

s , . ,wt 	 ....... .- 
..z 

g 	Iti Z14 1 2  
t 	 tc m.m e 	„s  
.,(qa 	C, 

U a 1 a 	la 	2 	t 	I a  o e -; 2 	i 
E  t "t t Pi! i 1 if 1 il 
1 	Ill f §ii4 	. - 

g Mt I I , 1 1! ] 
i i ill I iHt 0 i If 1  4 
;.:. 1 il§g1 11E; til 1 	i 1i- 
1 1 11111g Itli Dili ii I 4 
% 0A -i-i 2t,c1  16% -a a 
i 4ggm fit tid Ithq ei c  

atil 1 	1.s. 	-al.   
"A 	 2  i i gq.ktg§ ibg —  Wt.' li - 

• g jp-a -144 Pa; q 2 r-1, eg gt.az gs It- 44 
11 . Eli ii. Olit spliftil 1 il 2 - 3 mN. 	m  

li Ili fill 1114 ifililili 14 If eut: lace 1 5  i -.  
In4  til E gt  qi 
Vil-t;.14 'A 131 i Ev 

1 hi e. . 

a. 
.13 2 0 	r ai v g 
amg° 4 Es:2 
SELI a7ciAsQ4 N 

t 	•0 
lis 
"la 	11 	g 
°E 	il 1 

.g: 1.1 	.a . . 
Pf.Os a .. 

:bi 
'H 	s :°3 	t 

g2 	tgi'4-.4.m 7,  s 
61 iii ? 

SQ 	m.M-R 13 
1 4 1 	.0?* 
a 11 • IVA ,.. 	w ..3 . 

1 il • IP' i 
t: 11 	1 I IP  R,  th a 12L' 1 tle 

1 !!! ! Ill  
e . 

E 81! k 'al d c", 
6-i 	g 

AR00049004 



I. 

:s I  . 0 	. F :8  4 	d 6 	E. 1•§-a § . 	
,.. 

r.; 	2 	 ,... 	 0 -e 
•

: „..-. 	0  .9 t 20 o re 
=1 	i °to A 4  .5 

2 
 .8. 	. . g = 

.s c t 	5,1 0.., 	
.. 

8 0 
t 

	

.. 0.1 	.... :2. d op 	=1 -& 	0 
O ›, -0 „4 	35E.5R%, 	 00 

•-• 8.=RIL2=4 	,i.. .1, eh 	
Z 2'D 	g '0 ta •••• 	 .. 	5 al 2 	i's 

• o .5 0 	P64-0W,5012 14 a' CO 	 0 0 e 
EgB -  uT.A.guE 	ot,9. N 

. 
F. Eq in  

41 Z  8. 
fie) 

CIAMtt.=.g., 	 .5 ii 00 I= 0 0 0 CNB .tior. 	 01 ci L.,,.0 	0 '0 ° •C 
if 	2S.Olt 	01 In 	 CO 5 	 V= oAg .-6. 
4 • 

 

0 04 o 	
'0U012.a.'"e.0 4.• . 0 .. - 

..g.  i.  A f34  .:q .8  a N -0' § 	
...-...8  g g . 

. " 00 	■• 0u 	4,9 . 4 4, 
0.7, ..c . gaAaaeg4 aAm- 

 
O 0 
a  
al 	 4..ig 5 a 

A 1 
	... - .5 

 
u ! IT.,Fx1=s .. g . . 	...,.. 	1..4 

1  1 
a. 	0.7.; .s  = 	.= 4" 0 ....s 	... 

......0. 
Ii4V, Vg.m; !lin "d1  A 	27: .., 2 	b uo u od — I-. o 

0.2 a. 7... 	3 	 is 75 
E-e 	0 WS C 	15 on Ad E -8 0 4 .4 	

0 a •- 	0114EJpr, 
t3 ed 	.s..... 	.E12-4,12iji_  01 	...E..5 	 0.--".42.  4,..,..12 -T-14. -  Is 

oue -2 raVE 0 

MIMI B'

• 

ONE Mr(701, 

41114 'hi,  g I 11i 11 .... ....E.E 

43 
u 
0 
EP 
z o m 
P F=1  
ig Za 	

L. L. 
.1) 	he 	g 

• 2  d 	I 

4. .; 	 '8 	:§. 4. 	.a 5' W R 	r4 o it; ea 0 
4e 0 11 	g 	2 

• 	

E (4 	(A 

o .,3 = -6 
a 2 	

m. 3 O 

• 

Us 	"a  
g w 2

•- cei 	0102 

.X 0-,  
•Ja "A co) 	C 

400: 
1.4 	

.3 12.61  M :213M 	es se H c••■ u ;11M8 
SHrnacg Pal 

14:i g i 00 	
1:WWVg 

"C. 	.3E-4 	 2.5.5o9ri 

O 2 c  8  1 
ft,4 3 	1 1: All  1 ti i 1 1  iLl  

4  0 
Z 

1. g , 
 . . 

1'4 58g tc 8g y  u. 4,...= 	mv,P=< g6i7:44  

..c,. 2 
a = ... 

E: sd's e T 

0A 0 a o 
E4  

E. 
U. 	.0 .4.' 

2 	.8 70 ig 
.....0 	cE.8 

K. 	
ts : 

E 	
V412 

.... „2, 

91 	cei.11,'S 
1 z' 	-eurNx 
4h1 	.E.I.,..,-;§,. 
I g Aum..4 

iii)  X g 2 0 
. P 	0. U2  0 
=cd 	g 0 

04,.... 4 
,0 

c.
8  
) .0 0 

0..z5 
co E" 

= 
E 	< 	--,- -, .. 	'. 
en 	PO gsE4.4. 

.-r 

AR00049005 



D
ea

r  
M

r. 
 G

ill
m

an
  

Su
bj

ec
t:  

P
rim

a
ry

  C
or

rid
o

r  T
ra

ns
oo

rt
ea

on
  p

ro
io

d
  

MM 

g 
00 

ao 
n..11 

k 
1 121 12 

tiksrCi 

eVaEk.r. 

"r)  '4 1141g 
Z.22. .41473 

g Hai 
0'00z 
OtAiI 

Maw 

WW
.galsEN 

1 
4 2p1 -. 4  

gept.(2. 
Mt n§ 

5 

Eg

20m  
;-18

g

.8 -Nto 

tEr"  [14;a: 

0•0 a 
2 E 5 g 
4=5 .1  
wEAN 

ag§g. 

EX çQ 

"M! 
2.3g 

15 i4m 

a.ags 
..c 

giga 
..E] cfiar„ 
8;3-1 :651. 
.01E 

a 

:64 m 'geils 
cLI -Wn 
m I c3  
a" .44 Re2  asw,g4 

!WS§ 
gr,R" 
4 1* 	° .4.as 
E"WC4 
r-Wg 
_JEaF 

1E-Etv,- 
tEcc.q g-qs1 
r ts=41 

4. 

ot4g 
tzta.g. 
4 	 e 

.51-1C14A 
6.1 

S71 
a'am 

LI 
aea 
tti 
E= 
?11 , 
V 8 3 alt 
1 .  -013 2  
P 
o- g  

20. 6  
gW.4 
Wet 
- 

g2.4N. 

b 

	

1 	
ba 	§ 
4 

	

E 	 g 

	

a 	rg 	8 	g 	 ti. 
c) 	K 	 .,... 

	

i. 	oz 	2 	o 	 ip X 
Z 	Ch 1:1 

-, 	Ea& 	i 	'5  = 	g 	 0 
w 

E  0 
a) 0 	• 	a W 	.0 0 i r4t 1 	1g 
4' g 02.-- 'a -1 	3 	E ti)  2 k5 	t 

	

al A g 	g ug 	0 0 	. S a  2 d.  

	

I i i 	
.g .g -g r,3 §rige, u i 	k  E 7d1M, B 

—E-wo cg 'U.1.1.1 IcaTaRT, :14t1 -6. 	4A 4'6 ••11 	< 0  8 	al g'
10 

...5 	. 
%.., 

	

00—' ca: 	A d 

	

5 a) cn al a 	bp %: 
	

'''S 0 '4 ro
m  

	

.4 	y5 	. m ID* x x 

	

... 	 — 0 .. 

	

.•. 	r4 

x 
g '9.075V1 

 ITcm.g. 
g 	..3 . 	r. 

	

.4 1 '41 8 5 	JL  'dE m x 4c 
 o 2 

;1  

	

g 	4c  04 44 M N Cr) < T
ot

al
 #

  o
f p

ag
es

  in
cu

ld
in

g  
co

ve
r  

3 

AR00049006 



bt 
I g i l y 

E r T. 
2 

z 
8 

1.3 0 

- 

0 

00 
ZU 
OZ.; 
2 L.t 

<07 

0< 
g 0  
<0 

5
0 
co 

O
c t

o b
er

  5
.  2

00
0 

..- 
.6, 	 0 	 0.s0 

	

V 	
gr3.s 4 	

... 

	

g 	 0 
✓ 4= 

	

I 	

;02..›.. O a ...0 
›, 	 .4 1 

 

= C . 0 

	

1 	
E O olt ...•-, 	....gAt 

	

4 	
,2E0 	4F.:Eo eq 0. 

	

uo 	 4.f 

	

In 	 6.. C. >. 72  

o .... 	..0 0 .5.1 	9 .... 5 27,-, 
o 2 	 0 

	

t'd 	
1.. 0 

 

	

rs1 la _t; 	R096.0 	U lsg! 

	

6= 	I. 	. 	L. ..ge,3 

	

.5.  (.1 e 	ol u l; 	w 0s ome ovo 

	

0 	 ^o 

	

! 	 o L. L. 
.0  0 

	

H 	 U P. 	tt. 	"il  

	

5 W
. am .lo 

	 0.— 	 .. b .4 	 . 

	

0 	.. 	f:3 	-s 	8' 
• C0.7.• •=1 	Za2 	3132 :fii 

...p,ff 
......... 
0,...,- 

	

S 	Cz. 

`C '..= 

	

g 	
F 	1-4tgv 	g 

	

c4 	

si In al 4:1 	 S.EE 	„5g..s. r y 
tko4p ff 

0 

,s 13.4-gm 

-.

au 	

AIL 	LI 	1  0 

t . 	' t 	•& 	.2*IT117). 	
.2:' 	11:11Jb 
ZUES51 

11 Br1 	u) 	ze, a   ...',..- 

. wo. 	1.. 	4 4 	eovg ...5 	.p...g. 

1"It 

	

*2 6'.2 	g 
IMP 	pa 

.o () 	0 	 4E101 
c006 	'EN —. g=

▪ 

 —  
7). s.aa rt4ptt' 

 

:La;'q 	E V 
ii 411;" 

..3.50- 

x=p 	w 	-g 	 . g—— 

	

o 	a.rsg 	..,*.. 

	

1-0 	3.3,2e; 	
4 0 a 

PM, 

g 6 	2  
gi 	3 

x1 81 	Of Ott; 

I 

n•wt 
I 

r 	 I 

▪ 1 
vtri 

gm! 

AR00049007 



; ! 
.... 	= 
E.§ 

71 e 
....J 	124 	W.P.. 

. gdigl . = Kga.br, 

j 	
.g . 	•.3.9 

8.N>, 
I 1wE§ 

Ingac 
E. m1MMg x. 

ri 	1 /EgU 
ntg.nN .. 	. • (..) 	m„.. -0--6-- t 	u_g3w2 

B 	's›;m;t1 
U 	

.c 	EYUJI-1 
▪ .2p 12 .13 

cid 	 0 	0.1 . 
2 grat.1 c4 

71 	2 Isiag 
LI 	

E CPO 
-4.7,11g2 

-i 	 1.z.Eas J 	0. vt-- 
ot.su 

w U0flia P hi 4 	4A§,e 

4g:h' 

ITEa 
tulA 

M"gt 

Eqs.- 
- 

ggq§ 

51: 2 4 
V 4 :1 2  Er-oao aAgbf 
4Via 

Eg.t 
ail 

OkfIT 
ra B r.l 
N too; 
co 1:1 ›.0.p, 
Vtlag° 
Pg 4 eg 

*g t1h.-fl 
g• 	2t 

El! 4±. tge 
.5140 
i 8 P1-5 
to s g›;d8 At'AGg`i 
Mai 

.12,

• 

Vggo- 
IJd4Ns 
lai"fit 
2 .4'g gi4 
103i4m 
-uvugg 

Aitt 

AR00049008 



.,. 	 m 
r_' 	 a; 	1411 ., 	t- 	. 11 	PIz 
I • _i i 

a 	 i. "g  WI 	-mi. :4' -9  v• .4 P 
6 g 
-: 	 10 	'I H V 4 ligi i • 
Ili 	1 	o. 

 
C.) t•Y: gh 0 d 	i . 9 	 DliSgE 

I 
	E-• 	8 g i 	Iiii 	ibl aill, .. 

O - 6 
,if b  I op.:. giige 11 	4. ..§.g 	A ig-i gsb.-0  • • a t. 	
.L.' 9 
.1 	..., 

2 	• 	
hP411 .Eitz,mv o t,, Big ,vg 

g 

. 

0 
F-I 	

4 S ‘'El° • 	TIE a -01:4 
lb o -21 .P1 1 

lil 'i R.  gi VAI:11 

%
g

H

g11
g.   

ifi
G

N
34 

..
O
. 

 
 

8 

• 4 	c

I

si 

II

.5'   

Ii  

C

1 

   

	

1
a

i
i 

 e

t

f

g
uo  

t
-
0 
:

•I 0-
e5 

 

  g

li

:5
Nn   
  

 

d 

'

1

Sa1

1

'
.

l

-
-8
P
z
_
..   

5  

b 2 .0g 	.9 	A xt-.1=i Cl 	 4 	 g i 	• 
.g 	4,1-irga 

o'3'5 0 '9 	4 *-. 	11 	lI g31 	K0 2 1 
A 	g1)03Rql 	 .0 	illd 	PA112 

glig § 11 0 11 

aO9 

s'bt 

I 

61] 

It] 

AR00049009 



:  
C

om
m

e n
t n

o
te

d
.  

T
he

  p
ro

je
c

t  a
g

re
es

  w
ith

 th
is

  s
ta

te
m

en
t.  

S
u

bj
ec

t 
ja

ri
m

er
v  

C
or

ric
io

r  T
ra

ns
po

rt
at

io
n  

pr
pf

ec
i  

D
ea

r  
M

r.  
S

ag
ub

o
:  

R
es

p
o n

sg
:  

C
o m

m
e n

t n
ot

ed
.  T

h
e  

p
ro

j e
ct

 a
g

re
es

  w
ith

 th
is

  s
ta

te
m

en
t.  

N
ov

em
be

r  
13

,  2
00

2 

5 

T
P

D
10

/0
11

0 4
99

2R
 

2 	P- 
S 6.80-1 

flg 

Mq1= As4 
Ps ix. 
Tragg 

AR00049010 



0 

0. 

2 

0 

e9.. 

P-1 

 

■■■1 

Cl) 

ti 
g. 1 04  .g 
o 

g1011 
d•V ffti--7"; 
.g  
fla g4 4. 01 4 0  

iiii 
50  1'5'1" ton u 	72  R,  al e  

g 

g 14!MI 
0 

rig rels..fi 0 
R133.RiLa g 
.s.stR u E 

d atg 1, I 
W

01
L L 

1'001 
I; i m e 40.o 

Wa t t 

t 	ogti 
g 

'A lin 
-6  • 52 -a 0 HER — E 
,s 	z " 

.gg rat 
-g 5C3 	e 
ggV tg.gg 

1.u.V.14t
.o  D. 4  

.1i) 134 :1 

4[1 ;VP 
be.  

O.

0 1...4,0 
sa-gi 

2'42 64 4 02 
wPb n4o°, 5 g 	o 	;5: 

A"ra 
Egi gil§V 
g ; Et;;Ite 

!lab (12 44 

HID 

AR00049011 



= 

0 

R2 14  

Sii P coo 
G.s1 

cow 0.as • 
ggng 

4:58p 

P 
§ 73.  

zEp g 
r, 

211 'Om§ 
geu N cia 

gE■41  du" Ftl§g 

eb"...ta Q°2k -21. 
dce!§2 
gw,gswn 

a  NIL 
gMs02,53  
8113 .5-ng 
SEgarq 
MAO? 
8 ,10E4. 

.6128;8g 
gtst§g§§ 
s5Wpz 0 mE 

2241 

Sil! 

4.41 
tzt-z 
m-g a g 

ra oa os  

, gg" 

gs4.n2 

414- 

te,qs 
Ve5 g2=6' 
.90:1 
'zi2A 

1 2P1 _E 

Vfl.g 

m. mg 

42! 
rm2s 

1 111  
x'4' e 
ms"H 
Avg 

ata ze. , as 
e S 1 

IS
"  z.b.TA 
st 

Az4.4.1 

  

N
ov

em
be

r  1
3.

  2
00

2 

  

  

   

   

    

    

   

   

   

  

  

  

  

  

  

§: a 

    

AR00049012 



•-■ 

grO 
1 14  
14: 

seq. 
3liti 

11 8 It e  

5,124 
31TIPt 
%R.!N 

&Jai 

,•• 

I 

K.! 

g 

hi 
.224 

4 
2 

P
ar

t B
 —

  S
D

E
IS

 C
om

m
en

ts
  

4

f. 2
 

AR00049013 



7
:
t
 7

0
0
7
 / 0

  O
p  

IC
O

 
r.

oa
c

c
a
c

ar
m

 

01-4 
Z g  
0 

Ct 
Agi 
E-1= 
0 
›‘Z 

■tCCI 

Z g 4 
6.4W 

173 

°•14.E114Ce) 

ii ° !1 
1 	

I. 

Ocital'a •  
1s 

7.  g 
it

0 4 1 
.= 

g 

Y.8421 
Q. 

C 
g §a l lE•a,a- 
"311 .s 

ISSIL 
q gli u  R 

...... 	 C VI 
, 

... 
--- 	0 	0 47 

.0 	 LI 
4. 4,  .... 

IL 	.7.,  t z . g
(14)11

...  . 	.0 • 
it, 	 0 C e - 	.... ........ _ ... . . 

. . 4. 
. 5, .0 0 

.1.. 	4,  L 0 3 
VI 	

-""C 0.0  .....0  44  2 2  4.4 .,.. 
t 
O L. 0 ..... 0 
0 	o L. IL m 

.1 	01- 0 ... 

09. 1)".  0 
.... 	0 041  

at 	S.,: 440  3 11 
0 

C 
O 0 	..... 

vi 21- 34 Gil 
6 u 0 0 0 4,  

....> ..,41  •-•U  a 0"  VI 
CO 00 1-0 
W1_ X 0. 

Ct. 
0 .0 0 at 

0 .0 4,  

41. C w at .0 ..... 
00 0 44(1 
1-  Q, j.....  

C IT 0 0 
›..

73 	
.L 

I- 
 2 !L,....>..M

0, 0  
L.  0 L 0 t ;I: .,,  0 	1.41 

0 00) 

  j  7 0   L   .7t it: :0   

• 44 4, >, 
414. 

  >"..I  ..!. 'I >QC ;7 ij  401  
CI.  
" L'w. tg 0 4'3 L'41 
. . . ,I- 4,  . . . 4 	.4.  Ca  . . .. a .0 
O 3 

! U  i;  :r: 	

3.1  vel. 732 .-t>s  
P-I''' 	Co   

01.41 	0 
4.1 01 a .... 
at 4.0 

X -.. 0 
43 .... 0. 

4  I-1,  OC  " 0 

Se 	.0 
tr 0 

	

44  1 04 	 101 4.0 	 .00 4,1 4  .0 1414.19.. 
0 at at 00 w m 

1. 1.. 	0 IC 	01.1 
> O. >4. 

• .0(1 	4,  
t•-• 	4, 	• .0 C 

9 43 V 4,  X 41 	(1(1 0 at 
•-• 0 -0 4,  0 ,44 14. 
0.*4, C I. 4410 0 00 IJ 0 0 

0 0..12 X-C N 
O. O. 	0 4,  VP 4. 44 0 0 a• 	0 .041 at 0.40 	a 013.1/1 	 4313 

0 01 0 0 41 0 .0 0 12 44 > 
"1-1 1-• 1210.4.3 
I D0 U.0 	• 

l'-'•••• 44 44 	.0 
••••• X -1  0 13.a. 	CI 0 

	

40 	 to 
• o V -0 e 

.0 C 
044 4,  II 000 0.0  .c 
1 X 0 4. 14 

•••• 	14 .4 	 .4 44) • VI 	w O 4144 L .0 O. 01 U 0 0 41* 041 0 3 44 0 
•-• 	a 	Lp cp a. 	- 41 0.0.0 

	

0 4. >.I. 0 	3 
4,  I. 	w 0 0../ 	CI. 44. O. 	C 
41 	0 0 11, vt 	1.1 C C 41 1. 	 c CI 0 0 0 .0 10 0 0 

'0 0 .0 
F. 4. 0 13 NCO .01, 4,  • 0 4.■ 
•-• 	VI 0 	sat >413 0. 0 0 1.1. 	 0 0D.4 	41114P.-.0 CC VI ••• 9 0 in 

.0 0 -0 00 0 101 0 0 0 	0.I.4)0 4. 	0.0 X .0 0 et 04,0 	  4, 01.1 0 0 
11110.1011 	4.0 
-0 4.00 U .0444 440. 

0.011 4, 0 0 .0 0 0 > 4,  3 4,  C w 
09. 0.0 1- 0 0 •C 	4/ M 	 .0 4,4!> 0 

ve- 0 
4,04, 0000 .0 C  44000 Vuow 
w 0 al 0. O. 34 CA 4/ ar 0 0 le 0 w 41 0... 	 14- 41.0 1. C 

	

= 0 O. 0 O. 0 	 

•-••• 11(1 
0.0 .0  

4, 

• 
4. 

3. 	
0 

4 4, 4, 41 a. 	13, 
4,  tat .0 
41 3 0 at 0 
>1)4-0 
VI 

111000 
0 .0 	a. 
o 	It. 

- w •-• at a. I. 11 o 
a 	it c .4401. 	0 
I_-C C 
o 4I 114,4, 
o. 	0 
VI 
O ad (1 0 V  
0 4.0.0 0. 
4.. 0 4,  0 
4-41 

-44  004) 
41 0 V 41.-. 

0 .0.0 
0 

vel WI 4.1 C 
.41 	0 0 
.2 .0 >444 

• 
4 11 N 4.1  

.41 4, 0 I-
id 0 C 
41 CI. et 	0 
>4)11111 
11 4(1>0 
•••••> 0 it 
at 0 0 .0 > 
▪ 12 I. 

.01 is 41 Cri 
.0 0 L. 

• -3 w 12 
.0 4,0 

01 >10 0  
0 41 0 0 
11.0 41 w 

_a _•.c 	I. 
VW 4,  

4141 I. 

•C ..0 w 
• > 	O. 

0, 
.0 L. 41 

3 (14) 11.0 
11. 4,  

••••• X 4,  9 
1. 0 	0... 
O 0 
4/ 	cm 9 0 
C C w 0.0.0  

000.40 
41' It 4/ 
.0 tiaatao 
4,  CM 0 w 

C .-• 	at ■-• 
1. 0.1. 14 a 
0 o at > 

41. In X 

• 2 9 CI 
0 13 0 
.0 3 VI. t•-■ 	9 0 0 LI cl 

.4* 	 4111 ▪ .4 00 t-a. 	01.00. 41  
0 X 0 0 

V 4. 9 4,  1.0 1.1 V 	 I 
O 0)4)20 30 

11 	U4JQ..  
C 0 4,  • 0.0 St 1,001214/N0 
▪ ••••• 0 4.1 4/ 0 M CU 0 41 0. 0 
041  w4100 0.0 LI L. 47,-. c 

.0 -0 12. 
1. 13 4,  0 O. > 
MC 	1. 1404,  1.4 

0040000 (3, 	0 .44 
I- 14 	43 0 va 
00.4. > 0,-. a 0 0.0043.0,-. 

..13 .0 --4.

• 

4)144 41 a/ LI 0. C 0 40 4. > o .4104, 0 0 Lou. 
.c 1. 0 

yi 
 

(1 41 .0 
41 01-U1. 	4111 

OCCII 4/01 
T. 1.10 X • 01 04, 04-' 	1. 0) 	0 11- 	11 .00 .4)0  

o 
04, 0104,9- 0  

0 4100 
• •-• 	le 13 0.40 00)041 I. c o o c 41 c 0.0.11w 0 
0440.-I. 44 4.  
le 0.4-0. 0 0 0. 
• 41 .0 .0 0 0 lat 	41 4,  .0 4,  12 41 

, 0 C 01 
LP 

o otnau...v 
> 0.3 .C-.- (10 00 4, 14. 
00 .-1.JC C 

-. 011011  • 
134, 0>0.4101. 

44 0 al 	0. IP 44 
Ci 0. 0 10 

41)

▪ 

 1.• 	C 
1)4.104.4011 	0 

Tel 	11> II 
0 0 w 0. 	ire .... c 
4. 0 0 V "0 .0 0 44 111.044 4.  
II 	0 4,  
-V It at 	>4,U 

w 0140104101-la 4-141 0 	C 0.4.0  90 	....4,4112,1)0, •-• .0 at 4100 
• 04, 0N011 0 4.1 	ta. 	••-• 	44.0 X 0 0. tu 0 at 

-13 C 11 0. 41 41 
•-• CI 0 1).0...09.  

V 11 4' 04, 0 

De
ar

  M
.  

S
o

o
n:

  



e 7c! sil 1 	g ,  
PP" f.Eia VI il 110 q'- ' ;14 21 i '1,5 .g,. gel. 2  E. 	% 	.22 k§ 	Ketlmt g 2 t . 	T 
?sa e': 	D dciAti 	g'e 	ZE 	241eze 	TT,g."1 5 2° 	S'e 	0- 
Ws ; e a iv .g : ?R 	7g'V, Sg' ALaiI2B .4V. g . .55 4e -OS &A 51 	. 8  -. 9.15.41 .."Egtier, 	g a g t  
giv - - ms. 	23 s 	seil.  tRio4422g I"' :u R.  

0 	 8 0 	0 
e 

agAgtt! 0. 13  s ..4 Ili /03 -4 2 a.a.aR2 e -g6,03gE Ar - a eo  
Vail tv. pa > v i . 	A 	8 d.om ft .,ci D.-22.sms 	. e 	i 

E = • IS-'S El § ea llg 2 R OleV 7.- tea i 
a.it 211 .11. 	E -5 	-sa a 4.g e.t. FE 2 glii; 

mmB- 0 
2m 2w 5 mm  wIt! Ii il fiLill :11141; ;:: i 2.8 2 'g 	(.94; 	SO, 	a '§ av wl 2th 41 g c,.;mutg Ree.4 -as 	§41,  X -3 .tg 	..: 	E stgR0S0 :g2"02;2- 
iiiil P2 

m 2 	2 ert 	22 '. ek..s.g.l. slgad..t-z 	1"a 	t+1 A2 ... 	-"E:E; 	. .1.tw.2.. g 	.z .R. 	@ -.3-.3 	6 a tEceS 	1 	- R 
. A 215A sEi f. LO 2  ZaSks! isz•Vg:0 Ili g 
SIEb K/Li Isg 2  z" g gullgtai He--itgevg ..taI I. 
.2.a.0 4h15# 40'"ap 	SI '11  BItttie B E tge a"5 	e"V 	i 
° 2 ° S.4 "gge N'5 "q g t tope ": EZ-Egg: 5-= 2 ..g 2 5 
gP 515 @u1§ 01s ZE lg.  a% w .01 o'294,8 .201  g'%1?, q tV,§ . t-2  • -ft= i  g  e 21 gaeg 	o. 	Ill 4 

	

oggli Id 2  tl 1 "0 - 3e Opsvirg 	4  JeR 
Eg'--5 0. P5 69 0 fi)EaF; Ze " eta .s2A gfe ":42 5 gm t - P4 

5 g 	8-N mAr, Rg 3 - c-s . 	b . N 

N 	Eagg - 2 15 2  12.90 41 - Z R62V0 .3@2d 2u mB 	.4.-4 1-g 
g ri WI go ow a2 I 1 %lig t  olVgg gill lia ...„ ›. . 	h  

	

z t 	i st. .2..  
.5 .N 6,a sfis, wa -a a 1E 	aa§it Ent„,w u5.§s ak i a; 
le4g 	 q 	w 	 id 
al 

1■11, 

7 

1 fig i 
V45d 	w mws= 2 

/MI] 

5M5 

1 13°  
loA 

5u 
til 
g14. 2  gm§ 
tv2 ,2 
2EE. 
kin 
A0 -6  
01 p 

:02E 

8 ° .EZ' 	11 	E S 	t 	P.,,02 51m 
'52°z 	.N  TI E clefg-  r 
2Loi 	4' 2 ; g 	 8 r . eS 	e S s 	 g . 1. 2 	 z. 

Bma; 
apl.  0 gt P*0 ** 	m 

=Ito - 	- ftled 111/1 2 1 

RIW1g  2urtra 

x3m'li 	° 3 R 

4•
trat • 	t  

$1.
. 	

2 	.6  "R,M4 	2 2 E Fitz 

t 't 	[44  g" 12-8
• t 4/ § 2A 	11/7.  

U 1 it B 	'LJA-'.1111 

" 	
sPik. 54.1-V1 = 

a 	. 	m 11.9„,u § 2 6 • 
- 	. 	-ego. 
E 	• ang-1 "41 ahE _ " 

tz4 vi.4 
z a ij 4111  '11 2= 

w;"' Erl S 
mi ol 

2„ 

E 

3w 	 i•  
z 

AR00049015 



0 

4,4 

0 
44 
0 

= 
1 
0 

EC 

. i = 
a 	. 

0 4) 

	

... 	R  .. . 

	

. 

• 	

8 	- sI 'E 's ...0 1 at. 
V 

.0 

	

a 	E 

	

2 	a 
L. 8 gt g a i t  g 

a. 	›. 
eel 	

ci  

	

0 	a 	at* c 	 :12 
0 

• 0 . 	 6 ..0 	.?..• Ira' fo  5 .s. 
... 	'd 

g: 
3 g 	15k 

4:2 -,., 
fT 

	

1-,  g 	R

▪  

, 
._&  

0 .4  
O. 	

I "g- 1-3,tg 

	

. 	
V ..g •N .0 g ° 	i.: 

0 ▪ Iv = .g 5  H i 8 

	

= 	V  

t t P 0  
= E ..,,g 	. p. 	L.) 

E i$-i.  t: a vs . g 
t • F. :5 	:,? 0.•%. 	a 

A 8 g 2E2 
z,..g NE Wto liti I ...„ .28 g  0 	0. a = 	... 
A .6. g2 4  

	

P. 	-. 41 ta ,.-• 

 .g.tl 

	

9 ,.e 	,. .713ii 1 .... 

ft
ez

po
ns

e:
  S

ee
  

5 
4 1 Min tg 	del 

2 	1.5 -0014 
01 8 e t o 
b Waz  2 	§ k g 

Ibq 
cils 	-6 	atii t!  

!zsii t  

all i grj  as17.41 V 
A et 8 

If! 	1  Val Ee 	a. 	.t2. 

a? 11.J 
c2.4 4 t 4-tg g -gRv2 

32sj vg 

?AO 
▪ d in U. 
▪ q2ncs 
2 4.7, a.12 

cri 

O 2 

1 	

S 0. 
ilt 
t.3  

asst _... 76  
im 	Lg. 

11 . il U pit 
il 	11`;' 

3B 
a! 	g§ 

ti 	ii 
D.- 

' 13  

•I 1. 15 1i 

kg  .40  
l'  

s 	ti0f 	>'`O 
P I  

11  a 1 53 1 S1D  0,V g 0.TA ... 	0. e 
8.R. 	i6, 	!.. - " - 7 

§ R.25 co ..s.S 
a§ a,  30.  
cti 	Igo 

ga- 

AR00049016 



0 
= 

46 

II  

fit 	0, 
g A' 	i 	Rg idg 	5  

8:2  §q 	SZIS 
nt .4 $ 

Gm El. 

.gi 	e 
nV 	

......,s 
E. 

ig m mm 	e 	
l

. -.% 	li 	6 0 a,1 LE" w2 	 w 

qi 	ZE 
• ro 

'52mR 	' 

Mgm 1.e  o_ed 	Ei 	i FIE gt 

	

to  5§ 	,. 
3 	.G 

"Ar... 84 	EWT,S 	E o as 0 M -a tb 	
LIS'S 	g 2 2L2"  I g ES wi Pgil ti 

.3-2 	
:....-E. 	(4 

2 g 	 it2 
Ili g c ° 	-9 0:1 m 	os 

aTI5 1 	tg'.71.  ,a. 
lh 

8 1- 	1 Wit 	21 g 
it A I 

E  
g lItg 	Eci  ES 

do: 
con 

oe 	ii all 	m — owe 	u 	0 63 t 

Om
a 
 Il i wil 

lEo .ari ii 	ir; :kis 
k 

Lit gzs 

ce4 

  

8 
z 

 

 

1— 

  

   

WM 

AR0004901 7 



62
5  

K
er

he
  S

i.  
H

on
o l

ul
u.

  H
I  9

61
11

3  
0

0E
) 5

37
- 3

07
 

Pl
ea

se
  o

pp
os

e  
R

es
o l

ut
io

n  
00

- 2
49

 

= 

= 
grol 

t 55 g 6 
tENCJ 
.21:3r, a 

1-c- ozrox 

0

▪ 

	co 
75 g 

12 gli oc:...„..0  
-X8 2 -rg 0. 

0. 222:2 
5°N 2o to.k.• o 01 -- 2 	S 

gt 
Bz 2  

32 8-e 5  
e -D- sole 5 

SIPE  
tTa. 
U.5-6.0a 

	

0 	g 
E 

"dm 
E .8 S' 

2.ga 
R.G eva 
u 0  
stg o g 

•-3 
tia3g 
E CD L o 
01 0 7,g vi 0.5 

9. 
• g sg 

o ,g3gt 
• agtz 

coo 
g 

g2136 

Co 

patC: c 
C 

a .g >  
cuEzw 
VEg 2 m 
S 

Ca 

13.E. 	c 

In .8 
.V a 

l- 
a0 ", co 
• " 
28-2 

gLa 
ti.. 0. 1 .4,  

110 
Es44 

 

440 E 
3 51 ;6 .g 
to'5.  

a 	R c., 
-a 	a 

"2! 
2 	1" c 
43 	ea, 
to 	' 

zee 
g 	E° o 

6 c .r. 
.„ . ... 
.. .a-. .  
. 

8:.- 
.
2g. . 'Z 

✓ axa 8 
CO3. 7.....7t s 

t! Ut 
a= 	0,.'• .7:  .0 la  
5g tlgo o o  
j.  Sp-  S. .1 
rea 202 to 

a g nt3  
a 13  
zs f 8 e g 
'D C x 
C 
5 2 a 
ti:g ill 
E- 1.-. 
21.  219 ,,, 

De
ar

  M
r.  

Ta
yl

or
:  

1.  
171

3  R
og

er
  T

ay
lor

,  c
ha

irm
an

  M
ho

  L
iba

r ia
ria

n  
Pa

rty
  o

f H
a w

ai
.  

W
e  

op
p o

se
  M

T.
  

No
ve

m
be

r 1
3, 

 2
00

2  

 

Le
ft•

tu
m

s  
w

ill
 b

e  
re

ta
in

ed
  a

t 9
  o

f t
he

  1
0 

lo
ca

tio
ns

  w
he

re
  th

ey
  e

xi
st

 to
da

y.
  

a 	 a § 	•,-. -E ... 	-7' .9. - i; 	.1-' 	.54  -,:s 	. 	 -a ,2
r  

g g  
.a 	9• -0*i..01 	 .. i m  e 
. -1Pa . g -4 . .. O 0  

E _ 	
8 IA 
>, 01 

	

. 	
P 

0 a. 	V e 
"620A 	. . 	: PE 	

6 

	

... o 	al p -auggaAg., -a  ti o 
4 .3 E i  
.../ 

2 

tglit2A1 -1.-Pill  gi 2` 1111 ti F1  

	

t....°.4t• 	P 

n 2 

§ .s...02 ...ap 
.3 to 	

t8 2 a" 0>-• A 
Igd illl 11 

01 	aii ,e.sE. 
.hich"-n 

=3. 

	

. 	11 
e 

	

acolg, :g 8 5 B 5A 	..= 
-8 " col 13 	

2 '= ... Tzi. -la i 	1  
a , 

€0 i. i a 	-o.5 

=t0_46. 

	

.6m...q.§ 0 .5s4gt 	'5).1 

	

g",-41 2-6 1.2ig .0 .5 	2 1' ikleig 	lir U DI 	,-, Iil 0 	• 	x • •-• 	
g c2 
... 

g-g_ li 	g„i. _s°12. ISe.21.2 ° 2  g 

i:1 gill 11u 4s -' § >6 0 

u s,=  o uSaw-w 

	

NA 4 § "I 'ip l :M,0 14 	 gla.4 be.4W 	g11.8 
lig 5 

	

RAg2:71§1m!= -u. 	5-.4 	IgA I ... 	 7.1' •B&eSecl; 	_o 	,.... 	
:= 

.... -ul.s 
m'Ee 22.2 '3 2 00t 

	

'.g.§ g 1 03 13207, 	5.k.' 2 	 3E4 	
,_ 0 

E t 9 .rarel g c  W 2-1 .54°  2 12  
i  °. aci.ii 	

1111.11eE 	
t. ms 

	

.;§5.90PFE 	
4.,  .51..1 ••■••• 

:641§ gi5g 5'61* Ea 

	

NO 	 g 2'4  I% 

	

VI i W 	
g 

• lb a 	5 2,z a 9 2 F!..." 	
2*-  g - " 2.ngri n Ot-J3 -5.. 'i 4 e N .s g L't - 0 -F... g 'a 8  5 . g ,,,.' I. EgE 5 ,1 v3 

..s e 	..0.... 	:- . 	% ...._. t 2.0 rE o x 0 

	

E 6. 4.1 	ag 
..z. 

	

2 0 r--;:0 =11- 	 :3 

	

. mtLET4 	g 

- ,̀=,'••(.:. 3 .n:"..u.g:52 1 ".4  o 	 :3 FE-7. A RE 	7.. .. 
E 

V349w0gulieg,-%0 NV 	b 4'1. g ..a 4, ..g- ug. 	LI Tx' N 2 F  0  C 
il l  :r. 2. b 

a `•-• 	. 
o d T., 

m 

	

01....v.Sa....,4'..5...- 	 m 	... 	ht" 0  11_81. 	 0 

.81281e.0 114.1111 
- 0  - rU 8:2 	

13.  Eu ,PI 	Ka  

	

5 • S' . 	 .... 
u 

•-• •= '=. 	:•-• 	I- 

	

i- cte't gel....it 	g Le' r 1 to o 

	

"E'R 	.. 7,-; p  ... 0 E a 1-44 
c.) .. 	ed 

AR0004901 8 



g 
d c 

gg4  
w 	 15 
i 	Eli 1 

t a 	 k 
1 § 	.... .. 
c 	131 t E dm .0

E. 	co.c... m  "8.22 a 
o Sc g i 8 1 
_ 

O1 
10 -8 4 a 2 .43 

E 	c. r73 -5 	IV E 
✓ ' 	2 t 8 

11 '2 	d 	om..... tape le a 8 e '

• 	

it  a. a. E a •
a ilq 

-.. ... 	'a  
! 1 fa cA § 

m 	7:7.c 

i c 
5 2 1 -E 

glw 1 E I° 
a LI  

ft M  = 

• 

ae eo t FO C 	OM 
fa 1 16 Z  2 t  J a ?!.... 

'g. t  
E 
c  Ig'glo 

gll cm,p- a. 0 
a og 

4. 	
... § Z. t! 2. ¢ 

13  4 
co  

 
O5 

E la itll 
co  
k 	§ 

• 1

6 044 § 5  #J m 4H  z 

• 

0 
:  S

ee
  re

sp
on

se
  to

  c
om

m
en

t  #
 2

.  

Re
sp

o n
se

:  
C

om
m

en
t n

ot
ed

.  

0 . 	n 
zi 	c2 	. 	

g 	.:.., ..e . , 
t 	v4, .11 	" .g.q Yi . 	sa 
g Pg 	c. 2t 	g2 43.t 

z  
0 gg.  ,i  c. 	..E,.. 	0 	12 I, 	 -z 

81 	t 4 g 21 ' X" . 	ge ..tE 	.8, ,T, 	'? 	!g ot 	v.ps 8-5 	ne2 	g 
0. 	 x 	Sh' E-0 	Z -a.a 0? 	--... 	0. 

2a 63 	 2 21 N 	52 glt 	.g 	II 1" R  V g e a 	2 Q.2 	, EE g 	lea 
1 	02. 11  0,3P 	1  ii 

iZ 	
12 -5  115 1,.11  jg 	11 .9:2ft. 

;: e % 
 ''' e 	,f, • p. 	Rail 

zmt 1 Oi Eli ;boa -a m--  -e- at 
oc

▪  

'as 	ga 222  -Zi§ 1 11 'iv 0 iv2  7 -0 -2:4.1 3 2a § t 
,,..5 17•91'4 o 	lIci zi$,  ; 	

• 

41 
,I.g. 	i 
PV! 	-NA ;:l. zzr k  ;if - 

gtg- 	„, 8 42 	. 	k v 
02s g I

• 

gi 
itga 	 et 2T4 e 0 g .1. 

• 0g. 21§ FA i 'E'l 8  Ali 
O 186 ie;  

	

wl 	

• 	

er+ stt Ire ;ft i " 	ifl .—g 	 . 
.. 	.. 

m  glanlitig 1 ali 
r mnc . 

•■• 

' 

1••••••'  

.* 	 .s %a 	 .; 
Kg- 	6 	z 	I 	 „gz. 	.

▪  

..ig a s 	s 	s.s 
Ga 	g 	p 0 .; 5!-: 	 .g& 	-.0'g  t I .s_ Is v 1 

221 
.E Oft 	0 

: 	f I ! ;:g"S  
C 

Igie&il 	; 	

.Ogaf V Ile41 

210,  
!EV 1 '-igELI traal. 	1 1 

da I 	2 	a 	s 111111 1 EA-rr 	 t 2B58.0 	
il 

-1 :1k 	P 	1 11 E 2411  1 1 I lag bc 	 2 

4 1 .11  1 i i el I t 41t 
elig. 4' 3 

I fl . i "a s 	
4E1, 
1 	4 	i 

21a-4 li IV 1 	sz 

ig i 	
2 
1g 	e a °I  qg i 	 i 1 

I g 	zd la g fiEt.E 	1 115 i i ka gll 
lig 	I: 	

s 	pg.! 
.1:Lc 	 t 	I 2111 g 
1:1 c4  4 1 	il li I 11111 1  , : 2 ...4. 1 
e8 u  El c'i 	

Et Ea 	 2E 	
bil L 

2 lk 	e 20 31 : I: i tiji ! V 
q311.1  

1 ra t 	-f5 S 
li .. 
1. oe 13 Ell i 	1 li i 

1;12 
t tgliii 

il 2 	74 1 R 8 	a 2122? a ma 
	 ttoqI .99 

2-4 g bg E IV ! ii 2  al R. ° us ste 	.!S cS 	•t 
P mE4...° 1 ETilig 	11 1  5-  i 	!  

05s ,a i 	e_zap 'gi 

1!1**1  Ullir"Ife 1  11  

, 
'a 1  
. 6. E lil : 4 Ni 1:1 :!'"c! 

• 

!: ; !ii; 	;14; :I. aab a ;: : ! 1 : 
„are mn 
	ct. 

N il 1 71 11 4  !: 

Li gli"  " 

.E.§ ‘7,' 	. 
A 	g ils. 11  g6c 	 ig 0° 	

• 

i t4 

1 	!IR t " 	t-S 	.- 1 	 g "..2 2 e " g 
0.1 

AR00049019 



re
:  P

rim
ar

y  
C

or
r id

or
  T

ra
n s

po
rra

tio
n  

Pr
oj

ec
t  

AR00049020 



5 
It- 11.T. ws 

Al4  
:1. 66 	5 	42 a 

zz 	ae aR 

4 	U 	• 2 2 

R. 	V 	.. 0 a e 53E 	
i

• 

. 	
A 
R. E.-- 4 .13 	r-b-* 	ii- g. 	...9„. 	. 

I gT: 	g z 
. r m 3 2 ! s 4 5 	4' 

1 	
.ii 

8 	1.- 	-7, ,... 	oe 	7'.. 
...a 	I. 	13 e i 	a4 

g 	r -1 ..g 	A 
. 

	

if  g 3 a 
s . E 

-g 2 	N  
i 	

]i 	,, Z. 	1 '2 E 	Vrt i t 	5 s E 	7-, 
i 	

cs U g. 
. 	g 5 P 	rs u  , 1 .a a 4 	E• i 	g 

P  g 	P S 	e 

Q
16

.  W
ha

t  
is

  a
n  

"a
rc

he
o

lo
gi

ca
l c

on
tin

ge
nc

y  
pr

oc
cd

ur
e'

l 

x "'I'g1-s11 
4g2 ccgs 
I" 1,1 §SVi 

ne4 ET- 2 5 
u5s. 
e 
tIg4141 

4 4 :A10 
glla 11 
.2 V.u lahl 
gUg.37°'.- 
ETi2 1 .11 
g 
5.2 4Tg ." rg,22 4A4 "7 1g%;SES 
fgZr2g B 771 
q"1111 leS3 -E 

t=Ses1,1 
VEgwl§ 

f- 
'RIP 2' . 2  h 
h 4 e g 
gs 7 a 	4 00.-0 .tT0.„ 5  

5 
	• 

21.0 g 
%1 0 0EEE 	r 

.3 
5.gr' a.00U 	g 

t 
A 1EE -5 e'4?jE 	t 

4ge8 	g 
g 

Ogg 7,  cg.6.5 § 
4 

g424_, 
7.,15 	g 
4 
glF2P.4 
FOE.= 6.  

x 

2 ggl 
5"'Y

83
g F 

A 7- 
3qP 
g -ms 
5261-k u 

Wig 1 gallF 
er5igg 
:tEn t 
Wmg s sap. g 

4 
2 gV.T.4 r 
1 . .4. 4-7i 5 

CO 

N g‘ljg 
5-I g R4d 
fSP 1  se".NT 
ITgg5. 1 Irg..4.1  
ivltt g. 35 
.1114 - a".'0  
12111 ! 
t-. 	._..S 	I .A15-15 6-a.NES V 

••••11 

M■11, 

4.t.Alsg 	it 	g 	P 	
11 	.= 

40 	e  E 	1 	, ?Ififl 3 111° 

	

sIU II 	0 I ' I ] i A .v Phi& 1 1 a  

	

'0U 	Zi 	i 	• 	§ 	.E.  1 W11 3:1 SP IIs oIR li 4 	N 

	

I.. 	1 	1 

	

All . t t...1 q 	5.,s 	.s s 1-4. 
zsg.

•

a 	
• 	

1 	4 
d 	e ''-: 15 :14 -Pi 	11; P- 	v -0] 	E. 1 	3 	R 1 g 1 2 /- 	;7 1  

• 
41/ 	2 P=  i rhir t  li Is 

	

se 	
s 13.F 	

4 • 	 1 

a 
1 inal II 01 il tr Li .R 

g 	
A 

t 

m lo 11 10  
13 	CI N gl It ! 11111'A gl pl 	A l i 1  e m71310 ; 

 
S. 	,i. 	... .07 

t 
E 4 2 = e 0 H e J7N, 

	

92 	g 12 	N 	ii 	V 

1 111411 I 01 
Z. 	-6 0. 	i 	31 'Mb i 

2 g"C g 1/1/ -1 11 E8/. ..UE . 
m 	

E ..6:O rd g Vi 3 Et al 1 
g M 	31 9 ''a  ; I II il 

gs- ZA i 1111 10 li "2-21 	5 2 
a a. :17..- 4 d,- 

a i E 
E 3  „ Jt 43, .11 m Epl: vx  .5 .5 Slr v v. 42 .,2 1-r, .. 8 	84 g. s 

.1'54 !9:2 1 	g 	- &RI a al K.: 
5 	4  Si.egt: 4: 3,11 1E:: g i!: 3 	It 1.11 B COastM,11 ti g2' e.:5- s .5 	 ,“ . Ili 	1 .-2 04 1 a m 141EwL 1r gil A c , 2 g e2 i 4vg 	

t 

g 1 1 11 4P g l 
i 	 .....; 	-1'. 	4 , 	>7.. ..- g 2  .1:gc 

as  la.;  49 c 
g g.::14gg.5 Ji 1 d '°08 4  

.0 	 -g 	31 i 

	

g- sgl- -- e2g n.g 	1'42 B g ti r  

	

tg;.., 	..,-. 4 	̀d e°.  = E• 	-4..Z A .5  f/ v5 C ff  .rs11/22  ..11 	.1 0 :4! 	_;. 
a s 	 s 

2E.4  .1 tig.it4 01 5KE. g41. Er' 01 '6.il  6R a 6 

. 	 - 	 . 	 . 	
- 	 ■." 

AR00049021 



g.a 	d 
7g • 0 ko- 	u  I. 

sralis 11P4 	 a! 
RI rah" =nit igt EtE ow 	 la 

43 	a 
.i., 	g 1  
„

.,. 	. .... 	1 ... 
, 2 
ec o  

ri fiR 1.  R I :gal, . 3 
T8t t - 
g..r. 	2 i 

	

gA 	2g2gbl. 0gm n .5 * 0 

	

. 51.  Xlgihre'l Eig 7 3 1 	61 	 1R, 

	

ci.] 	gar .'" gig 	1. 6b'- 	flIN  .2 L- 	
;4 b 	 2T.1 

. 5 Nfluel tl' DA  -  - 4 Vz 41gi -R.-. 	tvg- .Aua  
1 ), ga i s 7gAke;4 l' gq r1 EF. 
S d 	-S 	grard2gsm i 	g....., . ;„ 2 

	

0 ,55 6  I-4g 	, 	3 IP a 1  
4 ' ' ,2 2  -c= 3 

	

f i.  if 1 -0ADIRtig lh-11 5tr 	1A; 5 " " 2t2 t ; 
m 

	

m 	1 2 , 
	1-108.1 11 1 9 .3q isgp liug 

i"g 	
ma am  

	

6  t-inE 	
.gui .5 i 1 Y§g zE g 

	

2 	g 
 

	

410'661, c4.ag 	If! I 1 

	

.,g.:gti.g illi 	, g- --0. . 
 

	

R A .ag 	..7,11gPl' big ..-Int C.4=-7 	t P.. 	1 PA :t ; 

	

J . 71 4 E p 	,g.p.„e- 2 :t- :4, 2 gg .tia. 	5 1 Z 4 2 2 ;Li 2 ; 

	

E 	,! 	.bsigP .U1%;A-s '" 2 '' "'un 	VII 1 .g 1 'IA '4 E 

	

. ,.„ 	 tt,.. 

	

"-s'i 3 1 -5 t4 	g 4 	a - 	gc 74 c 

	

2 	. g g4 	p.4.-LT .,..41gg- n6..4.... _N5 gm 	: .0g 7 .2 A 	.a z , . 
i f ,E 1 =2 Rsasgo.- .0 u g -d bkal is!  

	

4 	B ° :P lh g2t-m3s .5,rtt.n gag; ,7- 

	hilt! 
- E " 	rs g 

	

...g 	- g A Is' 	'';-"Ecr.rg-' 	E4 E  '1111 8 2      H 4 .t0, 

	

Ig 	g i J.1 	4;1a4s.h.. 1B1 3,2 3  61.8.  	d .,. a :r  
- = - - 	:--s ""x0 ... -ae5 	m" 5  z mi.'    	Ell p,  72] 

2gur.e: 	-. , ,..-0 -b .u.i..., - ... u .. 	EE sa - m2" g 	:e0 -4 ..,       In 
177 , 	Ai A .m14 ci”.gpsl. i i u731 azgv 	VI /  m 	g l'IY: ii! gi 
dt.Em g g gi MM 5  OEES. 	

.5.  . g; 	..,,, 	„  
mme. a a a aU'F 	7.-....ssAlgla 	Fag 	FRFA 	si 	8, D a a4E a 6, 5, 

	

151-  1..1.44140„ 	07. 

	

25 	
,0 

	

Arl'Er1431 -5i 	.571 

	

g'"'EVZ-0t.g2 	@ • !-"L 40 	V gi 	g 

	

411!Ill 411 	II 

'fi g 	0.EE 	i;t 2 

g 	I§ 
u 4n 	-= ..s. 	E 	bF.„ Re g 

A 	og 	-1TE 	7: 	Eikg a' 	1 5 LE 2 a  S 	 >szr+41. 

	

g-. lEi 	 1 	 ia:52 j L-5 - g ;,/ 2 	0 	. 
•2 	- t1 :21F 	gll 

	

.sg 	, 33 ,-. 

	

ariZ 	Sli n  

	

E-Nn 	, m- 	28.am -58.2= 	 E .ye  ZIR 	 Wa Fx .g 2 
G§4..e 	 t. 	.5 	5  I 	-q 

	

PE"- IA; 	i 4  „-L'6,,2 13 	g 	g  B 	 gs 0 2§ 4 gu . , 	.1. , 	u s g. 	 8 4 , 7! 	 50 ;. . a 

tn 4 " fer4] 	§ 	F-1-4 ;PE 'gag'.  PAO 	g.. M .1-qe 0 	Elog 	E 

4 1E T 	als 3  et / ;11A 1  lin H.: Ti .. 
Psi tA.:d r gitt a Pre. Plf -El; Pit a  21. 	1 ! 4  tliu 62114  i 4 UZ.g Ig,C4:fgsv, 7, 4 Pt. r-s.al i E-E. 2 	1 i gt" .E Ug b alil 2.-.-, - 	..1. 	i 	3 d  

1 

LP r I is= 
I 

a 	0.6 

• s 
4. I lff/ 1 13... 1 - 

It.11 :h1 	
.... 

	

0 	s 

	

4-u 	TH 	a... 	r s a  0 

	

Yogi OF 14 	41 11  
glmE. 	'21Et 	14 11 

3- 
g2 E-1. lmi 	.0 1 ]

V 	'L.- 	
.. 

3 	EL 2 	P-R :2 	 • • • • 
2.5 x'g Fail a tE. it • 'FE% 1E4  

Al 	2 .0 	:FA 
Li ]  

.g 

0 

0,

• 0

"OZ 0 2  74 t ' 	Lim em t 	 7,1:5 . <6 5 	 5.7-1=3O 	- 
L ED. 08 3 .- gg1.1" 1, 2

▪  

A & 	 ZILog 	 gw 	r•,•'D 	g- 

•g sg! g-1° .2 2 8 .41 -5 	 - (3.2= 	2  '8 0t egm, wr.v” 	511 	L.44 B.g; 	iuR7v:!Li *ds- xxga 	K5 n 	FIA 
-6E 3g° 1T 2 	 1.a 2 '12  

AR00049022 



7 

I 	r3.  
.4 .al 	4 1 

I li :IP- 	-1 
i 0- 10 	4 
i R<F-  ii 
i.. 4' ri 6  41 	I 
r.  .5A -§ 	.•43 47 
I/  ali it 

: E 

1.  
1 .r-.T 1-.... .s v. 	-.:,

4 

• 8  6.-.2 	1 	Es T"' 9 	0 1§ 	.p..:g  
:4 

• 

,.... 
t. 

0-6 c'ill,  -s„I 
2 

Oa s 	.5c 
	-.1.g. 

F 	' 	,14:571 
5.4' l'g . 	a 	m a. 03 	4 g 5 : ,5. -il.2  gp: R 	-. 	01 nEE. a . 

'2 	1 	
55,„ 2... :. 

il 	 E.  
2 til 	A .8 g.1 1'7°11 Do n  E 

5 	;g5 .h 1 R N ak ato 
71 	g --jp 2 ".. 7g g 	5 Lzi 	

-g'y 
-..p, -5 qt. Hi .. _x- 

IE 	• 	
2..tc4  u gn 

.g eo.76. i 4 '4 "i!'s E,R §.8A Eng t, E.  
822i gl" 

g2F. & ii5E  Q
47

.  H
o w

  w
o u

ld
 th

e  
di

ffe
re

nt
  a

lte
rn

a t
iv

es
  c

ha
ng

e  t
he

  "
pa

uc
ity

  o
f b

ik
ew

ay
  fa

ci
lit

ie
s"

 th
at

  cu
rr

en
tly

  ex
ist

s?
  1 §3  

E..§ 4  ▪ me 

41331 
g5 

ZA-4 
42"2 0.4.  

S: 21 1 

. 6 2 

zg.g E9,.E 
▪ § 9.1t. 

ag§i 
g.#.19  
EN •g 
PIE 
„s r:

• 5

i 
§E§m 

g -a 

Q50
. 

HO
W

 m
uc

h
 is  

th
e  

ci
ty

  w
ill

in
g  

to
  in

ve
st

  in
  d

ed
ica

te
d  

bi
ke

  la
ne

s?
 

Q51
. 

Ar
e  b

ik
er

s  a
t  r

is
k 

of
 a

ch
ie

vi
ng

  a  
si

ll
Se

  o
f i

m
p e

rm
an

en
ce

/ 

Q
53

.  W
ha

t  a
re

  th
re

e  e
xa

m
pl

es
  o

f e
xi

st
in

g  
sp

ra
w

l  o
n  

O
ah

u?
 

Q
$4

.  I
f s

pr
aw

l  d
oe

s  n
ot

  ex
ist

  o
n  

O
ah

u.
  h

ow
  w

ill
 a

ny
  p

la
n  

st
op

  sp
ra

w
l? 

Q
55

.  I
f s

pr
aw

l  d
oe

s  e
xi

st
  o

n  
O

ah
u,

  h
aw

  sp
ec

ifi
ca

lly
  w

ill
  a

ny
  p

lan
  s

to
p  

m
or

e  s
pr

aw
l f

ro
m

  o
cc

ur
rin

g?
 

7 

:71 

Q
39

.  P
le

as
e  

gi
ve

  s
e v

er
al

 sp
ec

ifi
c  

ex
am

p l
es

  o
f 

"A
bo

ut
  1

00
. 0

00
 bi

cy
cl

es
  ar

e  r
eg

is t
er

ed
 In

  H
on

ol
ul

u"
 (3

.4
1)

  

-ggg 	,gs 	"8 .0.g... 	1 
ill 11 I .o.-. 

gni 
a21 U ..... ar 
0, 0 
og II., 11 —la. p R1 8 5 	-a 
112 0. 41 
iii •4  II 
A...4 	2 
HI li i 1 1 n 1  l u  h 

g  ‘' 	
.$ c 

 g 	7iW. co 2  
r 	74..c. 
8 lw h.  a 

0.1i ii il .a 
If 6' 

3p. liii N ni• i li 4 - gin .,.:.: 
flk g411 011 01 

li 	
4 ri -r2  

1 	
P... 	gl 08E1 	g V 

.5 
1 	:t 	 0 	I' 

§ 	1 p 3 gE 131 1 # 1  ;. 

. a 11 	1 1 1 in ;11 1 !I 
§ 	-E a 

b 

.s 	:.. I 	
el ..21-;— 	• aft 	 g 

T • 11 	e ,11 1  A 1 	8 11 

!ID: 1 	§ 5 q HE 5 t, 06 A 
f. 

b a 
I g 

g 	..-;  
,Eta 	 IS  A g g 	P d g 	til 	a 

!al In 1 	17, 	...g. E 1 -134 	• 	A 
.5.5 pi u 	grrr 	•§ 

d n 
tli I ° zt -g -i 

8 	ill  Ell  

	

f• a 	..E. 

e „ 	_ET 
:sr 	g 

!if U s  E 	11 nal i 
.111 

711.# 10 01 	 z 3 g 4  L 	V 	 la k'ff 

.12 	 :is 
51;1 g PP 1 0 gl v e EN i L14 77 gi 

il.-;: 	-Pr 415  -3  
uak 	iag 	i 	 -3 4.,..4 11 Hi 1 lig 1 

&tit ,Eb,„ 
tta: _18 	

• 
	

.s.7 	.-- . s a H .  , 
355 1 -1:•, 8 ir-z r s. 2 5 V5 	,.....- - 1:5.. 	. 0 	1E-/ 71 1 

'W 4  f lfi, I ..- 0 Z.S:e .... 513 ifEl 0  a 	gli ...a OS 4. 

gi 9, T= Eg i, 	a 
. :T,. ...z 	.,.. „at ils 	 22  .s •i 

:gt v g .a'E 
.24," 	N 

EtTE, ' I 	Es I 
- 1, 1 	gl- 1.0. 6. 	L. 	-19G 1.. 	.6-..'fi -cs E t i 

	

fa. 	 LI -01—  
N 	 K .6 1 Ell  7. 1--;  g k `II 00 e„,&22„ gi pzi "  k" .  &*5= 	 a-V & 

.1■•• 

7 

I 
wool 

7'1 

AR00049023 



Q
67

.  
W

ha
t  d

oe
s  

—
r i

pe
' f

or
  d

e v
e l

op
m

en
t '

 m
ea

n ?
 

'ED 4:qT2g. 

g 	71 ! 

i 	Itl 
! 	!I: g.:Tig 8 Fg2 

Q
74

.  D
oe

s  
"p

ro
hi

bi
te
d
 de

ve
lo

p m
en

t 
a

llo
w

  f
or

  v
ar

ia
nc

es
? 

Q77
. 

W
ill

 n
e w

  im
p

le
m

en
ta

t i
on

  to
o l

s  
pr

o
te

c t
 p

ri
m

e  
ag

ri
cu

ltu
ra
l
 la

n d
s?

 

Q78
. 

W
ill

 n
e w

  im
p

le
m

en
ta

tio
n  

to
o

ls
  p

ro
te

c t
  r

ur
a l

 la
nd

s?
 

9 
5 
o .., 

I! 3  5  ;..1. 	s 2  ;J.- I 3 
Pc.  2 2  '5  '..= 	.0 	la 	.9 
S -r; § 	.5.  

z 
8 
1 113 1 
3 g i b ,.. 0 
go I 1 0  a.

t  4 4  a. ; 

▪  

; 	g• 
... 
S 	

g i B , 
g R 'Y 	" 

I 5 -I 	. 4,  ...-8  
g m r • w  1 = io 
m i E 	4 g .5  .9s .. 
.1  P g 
E b f V i . r m 
e 4 4 4 t _ 

U 	q9  
R 	1 g 1 
E. a 3 c's 0

39
.  l

f 
no

t.  
ho

w
  ti

g h
t  

co
u

ld
 th

ey
  b

e  
w

it h
 e

ac
h  

ot
he

r?
 

AR00049024 



0 0 

••••■• 

1 	4 

•

4

E. 
	1 	i

i

4

ll

g 	
2   e

2

- E  
  
 

a

4 
A 	 .; 

1 
	

8 
	

f
i1 ! 

31
-

0

c 
  

- 

IA

z 

.Ksa 

l 
ad 

.9 	
a 	U 	 ii 

	

I

y

iE 

	

- g 	
:41. 	El' 	1, 	6 	Kelt' 2, ,,  gr, 

1 	
n 

	

2 	4.Sz 

	

5, 1-5 	 ._vg 	3 	''il  Ug 5 	 2 	TR 	 Et 	 c 7 	8l 	ex R-, "4 64 —2 	p= G 	it g 	 2 	g 111  

	

R i' 	1 2- 5 	g 	
.bb. 	g 

II 5  

	

I 4 	 ; 	 , t r a  
, 	 .. z 	la 	h qg , i ] 	... 	1 	EV 	4 	..- -e - .e 	 Y31 	..p. 	..§ 	e 	tl,g ELL' g 
i- 	4 I 	fa, Ili 
	

- 

I 	

g. 	..0. 	.g. s ...0 4 g e _5 s 
'3 	1 	-1 I 	k u R 1 

''t 	.g m g 	
% 	tl 
E 2 .. i 	

tr SA 
4 i gli• 2 	i 	'i 	 rn R 	., 

m. i 1 	'5  Pi 1 P 1 1 3  

	

I W 	
2.! p E 	2 -4 igij 

g 	A 

	

T3. 
1 ' 	 g-x . Ut 0P 'La. 

• 
....t1"  ; 	r_, E 	I 	1 l'' 1 	

g 4 
§ yjci u -ii Iles  3 g P 3 	 8 	 .3. 	 8g e t 1 	E . 

	

a a 	f 1 i ! 11 i0 g 	:12:g btsq _ , _.t.. 1 kg i J.  
• 

i MI 1, 7. 44 .5' • 1E Dia s.. g t; .g - Yt OA _i i li ° 4 `i -- 2  .-T •-• . 317. li v f ii 7 -11'..di 4 	•g 	4:1 U   .s 	.s r, T. 	-g Re 'go iut gl 1 "A 	1 ss.g, a. g -66.= 	 6-. 	S Y7 

	

.3g• d :I: gi -; *zit 	Fll tig i 0 Slrp m i  uv: ts  
g gg gii a g 0 OR 

:-.Ba= 	. .1.. a& a a 5R a -64 , 

a 	4-1M 	 X 	b 	i 	-0- 0 	29'  

1 ip 
g Illu 	 3 4P i i Tel g 	Narg. 	g 	g-T 
.. Pp 	. 1 ] 7,  WI 
N 	

14 i 	,.._ 	1 	-4: .. 	 a 
4 	1 

ch - 
g 

I v 	1 	. g 
I. 15 -6 :a 	i E *gig 1 1 	 i 	.....t 0 	1.... i 
f li ! ,11 T g, ;214i r I 	 ; 
1 	.. 	. 	

2 •:1  la 
i q Rilli I a 	i2 Id w 114 

a.g tit;  3 n  V. ti 	 c 	FR u 
1 	

. A. -w . . 	, s 7g -E• 
=fl. 	til'2 t 3 1 
8. g 	5 =4 5 'pi,

..1 •i .g& 
g 	i aql 

1 .uil. 

iF. li ?' .sdl : . - 
2. a a 	u 	.; 

1 g js  
8 3! T Ehli 

if 	il i 
.n 22  

.15 I  
a* 

-a 

 Ili s is. 
23 5-1 gg- t •1 	 S Y E--, ri 3 Cr  "5 -.2. 	

l •

S g Y E 11 41 6 	.a - 	 E 	
el 

k y rr_.  Ozal 2  u 4 g 4 1 I; g ID 

g At r4P; 
	'1 2  11 r 

f 	42; 
4 -= J153 	1 1 11 11 2  
y  1! R t ,gp 3 	Us  E t'..— 

2  g" 4 13  U :11 1.; 1B R= i sp. 1 ig qgst g 1 g a  gR 

.1. 
"4 1 1 
ED 	Q. 	 i 1  9 :ii  1! 

a] g 

n 
de r:,  Ig N gz .8 

 '.6 11 U 23- 

5   
,. 

Ir I ;F? i
g

F
3  

  

Q
9

3.
  O

r  
on

e  
th

y  
y o

u  
ca

n  
ha

ve
  a

  li
fe

  i
n ?

 

AR00049025 



fl 

 

7 

  

m 
z 

s 
•?, 

=g' 

	

4 1 	1 ;3 
- 

	

= 	 5 
I' 

	

t.e 	 ..- 

	

.T.....4 	I 	N E 1 	1 

	

5 .. 	 §. 	.. 

	

.0 a 	 1 	I g g *2= 
i 1 

2 
s 6- 	:g. 	.s  

al, 2 .. 	- 0  

	

E.. a 	,ipti o g:g  .s , 4 3 1. ,.. 	- 
.5 	 - a 	n -0  

3 s 
-ci . 	1 t Y I 4  51  :tg • l 

11 ,Z- 	 c 	.3 - 	a?. 

= 	

.= 	..,;.....z 
4 ' 

o L

▪ 	

I 10   
%-.• 	- 	

O. 
 -. 

. 	
. 3 • S  5 	

-. 1 U c 	il ve  in I 1 * g it . " 

	

.g 	
.42 •E 	p z 	u. „,. 

5 i , a 	.0 r_..N -3 	_,.... 	3  e A ''' F. 1 , g 	1 Li z,-iT 1 	I 1 Ue. .g . 4  I ...!: f 1, g "E 7  -a .g a 3 La ba 
• 1 	. ! I ; i . , . . 1 1 	a i  .„ 11 A 1 	LI 

	

1 i I 	c  a 	-3 	t 1 
3 7.01 	

0 .. 
g 'E 

a• 

	

ii  E.  U J ' 	7's 

	

1 .5 ; 	g• 	 , 6 	.5 

	

, V 	 :14 : i I 	i a 4 15, E I 

.-1 	rNi 	ri 4 	...-; 
S 

F'  
; 07" 4 !r4 4.g, i g ..., .-  

	

.4 	o: fr, in 	od 	..Z 	r.: 

2 .5  

	

1 g 	e 
C70'0'0•0•C'or CY C.“2 C1 CY CY CY 

2 14 •-• .... •-• R S il i (3'.1  LW . ,... 

	

2 	L. 

	

1 	 -0 

	

s 	
0 	..g 	g 	v 

	

g 	.4'.  U 	24 i 	 .0 
R 

1 

	

...I 	 .9 • 

F U  7, 	
6 

	

1 ] 	a 	
._ 
-5 
s i A 

3 
t 

	

1 	 - 	 1 

	

4 	H 	ri 

	

_I 	 4 

	

4..li 4 	i _  a 
■ 

ti.  

	

a E. 	-; 	. 	 i 

	

1 i 	gg 	.; 

	

} 	q I 	
S 

	

I i 	ii 

	

.1 1 	 .t* i 	1 1  

	

._i 	 i 2 	iii - 	.6. 	! 
---1 

.1 

	

.9e1 	. i 	'2'.- 

	

.! 	1 .2 it 1 
 b -a  c., 

	

1 	
ig 	1 	.3 

	

R 	-8 	. ...... 4  
-g li 
e I" 	- 	: g 	•-• 	"' m.... - 

	

. 0 	 .n 	r... 	.i. 	1 = w  -  . 	8 1  ,y,.- 	.-. 	f 	g g. -5 	I ! i ., m 	.0. -g r 1 	1 	a 	.t.  V i 'e , 	S S. 	3 11 4  .. 7 	 .s 
2 

	

R li I -E 	it.  I 	• • i 112 1 4 	Er '2 	• 	 g 	,.t. 
F 

	

1 	:s 

k
R 

e l -1 1. I  • LI  -5 a 
.0 	

It ggii 1 t 	k h g 
1  ao .9 	5 	7.• 	k. ...6 

	

., at 	 -0 
12 1 t. .:-. e 	.= 5 	 F f,, a V 	'-f,  I 	fi ilg .g 	2 	1 	's ,-,.. 2 1 a 	

4ill 
 ..:  	1 i 3 ... . 

i. 	
- 	6.. EEF ri 	I 3 g  E.  11 . i 3 .8. 	;..- 	3 * - R. 2 i 1 b I; I: 4 6. Vi I =c4  " . 	"c1  a .._ a 	g  	- . ... .., . .,.... 	. 	2... 	g 	,.. 	-.. 	._. 	- 	.r. 	E 	1 

4 t:i's re g 1 -2  4 
, e ;,1 7„ E.i 5 1 X 1,4 11'  

g.u, P gl 	
. i g s 1 .i. i 1 F 1 :,c-,  

	

7.; 	.1 	1 § -4 	: 	3 	t .,., .t. , 
.3'4. T.: -h. T1  

	

..v.-. E-,,,, § ,E C 	46 z .h. .b. a % 17  g 2.7 ? gs u - ki -6-g- 	% g 3  
,.., 1  5" f r_-: ' F• g 	s a .;; 0: c; 	• .-.; 	• :E 7  ' C e Z  ' P 	l' g A P D9  TE.' t .c. a - " ''' 	A L-; g .7; 4 

a a a a 

	

V■ 	PI 	r.1 a a a a ,1 r a '4 r f4 .0. a  

AR00049026 



.... 
;.k 	i 	f 	2 
.0 	g 	boos. eliii3 	, 
t l b 

u g.4 
• -gt ... 	sm 	1 	4  

5gr - 

	

.Y 	
1 s 

;,1  
4 	Ss 	b. 

c 	22  
1 lg e 

 
P. 

 -t' 

a L 
.e 
e  

i 	 -ei E. 	 i 	re rIll , 	SF 6 	2m .A. 	0 	. 

14 fl R ] 
o 	 . A 

.., 
-, -s4 g a 1  7. E 3 

	

f P 	
p ::N 	= •n -E 
1 5 4 11 
0 

3 	IT, e 	:4 	g 	
.h. 1 

E. 	g i. t 	 g 	8. 	 tT;i4 	O S  
A 	 g 	4 	32 1' 	44 'a 

 

....E 	.n 	.5  
...,1 -2 g 

	

3 	Lg. ul- Z-- 
is 	J. ..t. 	-0 

	

I.5 = 	
0 	et. 5 	e 	s 	 sR 	vta 

• p g LP 	I k  
I! 	gi4  n  t 	r8;-- I 	

g -g g 	4 .1 >.2  
; 	..2 2" 	obg. 

Erb 	3?; Se lag 

Tt - li 1 1 4 " g " 0 2 8a '3 
ua 1 t F 

4 a :5 s 4 g o  
st 	gAl., 

g 

E.P3  V 	
4 0 .1 1  3 	9 ; g i  

	

La .5 t .3? 4 I 	g 	11 1 
b. 3 	

11  1 

	

_ 
a 6  2 2 	 tA 

R 	l u 	r... u l •?;.i. a 

	

.7 	7 
.4 -at 

	

5P1 g 6 a 6 a 	gg p45 

1 " 1 11  Ft 4 4 
	d 	11 fig 

2 a . 	11 Az  

',E 	* 	g5 .! 	
.J.J.1 ''-. 	.3 	

lk 1 1 . . 1 1 
q  

.5  g 11.s 
r q II 

3 I 
.m r e 1 	 At 	4 4 

- 	..5 	E gg w 
g 	lii 	E. 5 	4.' 	:Ea J g 	i§ 	r 	 .. 

ai : 	..s 2 t 1 
	54  11 T 

I 1 	's la 	' 1-:- gg 
 1" 0- .4 	zi A' z. --4 	P • 2  

R li I [Al g ir 
q 10 9,. g-E pi . od 	

F. :H 	,..1...4 

	

34 it t h a 6E  li ik 1 4  41 	. tg   
g; .... 	 if 01i. 	

-§ 4 4 4 i fir 14 
...i §  0-  P ti gi 

7 
In e c .m 11 1 i 14 3 z 1 A if i 

T T '2  i .g g•ff'' ...§SE 
E;g 2as 

it  012' Lq. 	
5. 	3, al Ps ;c2 ;1 $1 " 8  Xi 	LJ2 

5:r; 5 	E.,,p Il  	gl z! 111 

& 	11 	k I 	11 
11 

r 
4 

g 	 a 	 k 
5 	 iL 	ge 	1 	fi 

	

2 	4 	1 	f .6 	- I 	f 
A 

.s 	3 	.2.5 	-1 	g 	az .4.g. 	F.b  

	

4 	1 

	

. 	.l• 	t 

n 

[.‘ 	

. 	.2 	B 	
..§. I 2 11 

	

3 I 1 .3 

• 	

i i 1 il L 1 	1 	
-fr 

	

0 	 co 	g 	= di 

J_, k 	K 	§ 	
be 	4 B. 	I 0. 1 

E 	
ER 	3 	f 

-1 	1 tY v 	#. 	'' 	ig sdl.  4 	l' 	3; 
a ..g 

LA 	 -.. 	v 	t '2 ,-= 

	

g 	0 	5 
ill s 

ii 	I ii i 	
2 

	

... 	t?. 

	

-m B 	v 	V 	1 

	

i 	3  II i q if: 1 	
. 

1 2  1 	
g 	1 	

to 	t; 	m 40 

gi ci 	
5 	 E 	.5 	1 	

ill 
153 	.81 in fb 1 	i dr  1 t  i li Li  ji ig i:g! I I i  

i 	.-F. 	... •b 	lle 
• :6-  

	

i 	3 .3 	k 	Vg R I 	.5.d 	E. I s 

	

g fi 1 f * 	
2 4 * .e e 	 il 

1 	." .2-  
e 	1 i 1 I = , .,, g 

	

o 	1 T. 

	

; 	
A' 
nTls 	A .1 	2 a 

.. 

a 	ii 1 	eqo 	1 . b.  E 	 g 	11 f' 1 •i 	:2 vti  

M 	z 

	

- 	.. 	'• 	1 4 .21 Is-s 

	

B'  i I 	I- 	1.-g 	
.., 	'V 1 P- 

. .04 ..„  

] a 
 

3 a .1 I 1st 4; 	E. 
Z a  ' -42  1 1. 1  Pi 11  
i ig a laV Al 

4  
, fiti 

1 ,5  A 
. 	„.. 	4. al? 	 vl ..C.: t 	A? g lid 	g 	

.X:' ; 9 	a.'3 

- 	
X 	.4-.., 

	

x 	z. .,,, _ 1 	fl" 	11 m .Az  

	

! ! 	22 14 RI - 5 '; 
a 	5 • Va 6 5 t‘2. 5S ;c FE.g Wi h & i. IN 

..,04 	e; 

	

r 	Z-1 ,-- 	2 	013 4I 
os. 

75
. 

- 

AR00049027 



'0 
22 
53;%.. 

AZ. 	2 
ms 	.0 -5 

§.sE 
'4•_;; '5 1172 

..utva 

-84A111,- 14ggfle,4 
vag4=!: 

cs
  a

nd
 ca

pa
ci

ry
)?

 

Rd t7) .'"el! 

S •=,• 
gM.g .g Tz4gg 

Yarn 
54.6e. 

1 	.m 
0 	; 

i gri 	R..6 n 
.1 li 	Mi a n t °  

Ill! 11 ;it! 
si 

6 Rt*i.._ 	Ori A i.a. 

ti 	xi ia . zi 
11 ail g itP4 .. a . 
..zg ila 1.. .B i l m 

',g X4r-g.74 4  'a olg 4 26 s-e,vs.zg 
011112 Iiiill 

1B1111 ILL." t.g.sgli 
alli4 01 5 :g! 
J--s 4 -B 	p.4...8.5 
5P24'44xS .a./44=N 
Willi giRNIii 

4 

0 
R. 1- 

T;1 lu 
1 1  ▪ gOZE 

nZa.,  
.01iN 2i igxm • - A gs 

'-;”EF.11 ] 
1--UW6 

4 
ifT!! 0-zzno0 x4a6ms 
6 

▪  

=aqm 

044.1,g4,2 

]g 

T:f Ug 

-44 

11] 
1 1 1 t2k5 -8 glm 
1;1 

US 

$SEL 

.31 

st1R 

.5. 
g2g 
15 

7-; 

AR00049028 



v 
i 	0 

1 

	

1 	
g 

XI' 	h'el  
z 

.- 

.0 
i 	 1 

	

.0 	
.0 

t 	I 	I 	
a 	 70.

I. 

	

y 	
, . , ,.. 

r. 

	

i 	E -c 	 .5 	 4 

	

; 	 t 	 a a 

- 	E.- 	 ...,...L.. 

g. . .. 	. e 2 2 P a 	3 li 

	

. , 	 3 
.3 	- 'ug g 1R A W 37ei f4  1 1  Wili 11 11e8. 	U 2 1" 'a-  eg -5..„ ..,,,,, . 	. 

	

gv2 	.1 	...„ , a gz 
ty.a 4 1 i i5 4 i -  V . p 1 qv 1g W° ' - 7'el  I A's g 2 	-cli OA .z. -5 	i ..e g ' ..6 . P 	1 g IR e 
31 V 4  1 -' 2 g4 ;1 In. *.i, OA ;f ;1 2 1 	tz  

i f a I f 1 I 1,14 : • ke ,..g 	-e ,g4..2.0 	g 
S411141 Wlif '4111 12 g! ;hi ,12  ;pa 11 1.111 a  a , 41 .131  

1 liamsw 	s gatE= .. ic'ffg...se Au.'g>g.tV 	4 Te. a-s e" 

	

27-1ggo .....Veu'Na 	n—a-s:atu. .0-10 5 e .c,-re ,n's N4 
e.tgellg g!"8-r3 :712.Pg 1 ";VE t41. 5 T6  ii_ 2 4f.e It 
1111:gt E41s4g. b,g°111 niz'll 11204 DIMS li.,1 
6,4 .R g el x' iu8 g  A'aig17, z Pin". Vag 83 1U 

	

,4 g  gu 4 sv , m v, 	x l n•-az  
g444" 114444  4i1BY; 1111in Milli 111111i II 
(54.6d14461 5'4.164.d.a..: aniadd.tiJ.4 '' _ 

	

'i. 	 ,.. 

	

i 	I 	I 	g• 
...; . , . 

	

.. 	. 

	

. 	. g 
.0 

	

1 	1 O .0 

	

,. 	. 

	

I 	1 	
0 	0 	... 

	

0 	, O 

	

,. 	0 

	

4 	4 	4 

	

I 	I 	1 	i 

	

43 	.5 	 .5 	
'5 

	

4 	4 	4 

	

1 	 .fi 

	

g 	
1 

	

5 	
1 

	

g 	
1 	I 	1 .  I 

	

IV 	E: '2.= 
,..- 

1 	:-.-4. i 

	

_ i 	,_ g ?re. g 

	

if 	I 11 	a ol 	1 i) 	A! 1 1 	1 il 

	

m g2 	6 3 	.. 	3 gi 2  R.... . 5  
4 1 41 III; 

4 " - ' 2134  II f 2 s4 aN  m ..g sug 

B h, g„, i 
as g" q Iii! 

 1 g gPil II 1 jai 1 . ! 2  El'  V!! lc 2'4  Er t  n .d s  g 	-tr AB . 1,, 
2 1 4  nim m iiia 11 Mfg a TIT 4 i 11 4  0 ; 1 54 

	

-1  gVE2,41 VqigH4-4121 	a Illa S '2 ".53 2e .g.s15.1n ,4.e 43 ip: ,--glgi - .4;5 5 4 0470gla 1117,9 47.- JA_IE T L, ailia  W 0 2 .417 !2 1131.611 Iilizg..1 -011-a g'zu-lh IgiEfELI 

	

24 11;1 42  gi 3 1 2 1g 3- 4'1 .g2; 	Tg2s xg. 

	

ffilisle q412 -1 *A 2 : 1"k 	 4gggig sa0f3g2 

	

a mtlgugg 41, 35 	gA0 c 7g,, 4.-,..g..-02T 221.A 1 .1g„ 

	

agsus .3.0'4E°- q"21- 	..442g i 124 "P 1;4441"4 	 n fliTLY4 - 42 g-,84  '—g -DEez 

:: 
 

F.P.1 

1.4 
eri 

:E1 

AR00049029 



gl I ghE - 1 Lifflial 
w.geg 	m 

gillill 
14 6 b0I2 
'0 2: 11.9 
11"14 

.114.1-1,1 
11P 2 • 

a181
0 1!  

1 11  
1g 1 
clta_07; Rtgoli 

; 4 191! 
g've -0=0 =we. Tag 

.!P- 7.:0 2 1 
142 ORI 
Ot 6- 5 .gs. 
aigh.-1c1 

   

  

  

 

I 
a 

    

Q
  l  

98
.  P

le
as

e  
en

cl
os

e  
a  

M
I b

ib
lio

gr
ap

hy
.  

AR00049030 



11 

N
ov

em
be

r  
13

.  2
00

2 

D
ea

r  M
r.  

C
ur

es
:  

t „ 1. 
lit 1 
11E.* 
iC11 

aftI 

Yif E 
O En' 

Hill
eglq  

'e okil 

g21111 0  
2igt2A 
AAPURf 
W8 mS: 
ize -g%k 

./NOP.1 

1•■••■ 

„..6 	L., 	=5e.g 	. 	If 	_2 
ww".. 	

s gig .5.6 E 1.2  Om gilt  HI It2mgri. 	gZ.tgt 1 Va% 	 0.8'0 .o. 2  
avi .1; R 	co w  i-'210, 	Z•R g 	Im.2is mgiEgg 2 	lz 	i.-4,...g  

i 
v 3 §P-0.   0 =es E .,11 2 	a2 t 5§ 

2153 tglaig 'EcRi aux5q '4"g NEI 2  

	

.2 	3.0 	...._. 
.E...e 
.. 	. 

"5-q 	.i„.0tJ 	ZEI 
0.2 .:04 	0 	s2P V.°0 8.1= tali!fl ..- -21000 

.., 	a 212 	z .2 -t-sfl Eg ..c 	 t'Etg, 	aNm e-13 Mg qi 	15.sEm3 41 - 	
cids 	r"" 50 .2 	P 

:11)1°01a4g 	 M OV2  

	

ZIE clEi l" .75 	11..E z....rs 	01 	iE 5 1 
Ws - 1 43 1 1 T . „o w  
a.. lg.2 	4 gin:  

§in!" ,..R .so 2  K LOY. 1-1 2 a z g 	
0. 	gig ,i  
,8s 
,eg 	e r2 : -.Lg 02 L115 	 i85m pl 	 .2 rra0.- Q-gi tA 2 1-6 e 	212 vol 

g o E s VtIRII Sin 11 § tg!' gas  ill: 0 W -Q. ki2 
Isti 2 12 -00. ; IR !III i Pe: Wh gil2Vg. 0 e 
§p -21f$V5 t3.1.0. IFA2.11 	..-oa . 

	

. 	102 	,e,c2 
:5PLa Pt 14 t2 2 §1 211.1  liAmAga lial „t1 i g :V ga43  

74. Illai'll lu I 	
4 13.--,m 	 7 0 r.ng E..3 	 lall 2 g 	 z g 1.0 P,11 

ki  

	

, 	Itoto 	g 	-.4a-0 
VI 

1 a..- 24.1 -Q. dtg.gr4 Pt slweg. 	 M13 iligRO 	E u cl 2 Pg 0.-m 	
t ° 
g ela i 4  
. 

PP VE§.21! tir 	 :IA tgig ..- 	Epz 

Wo  
tt• 

a-35:a15: 	meea-2:5 	 tit ..a ksT .2,5eqg " 	,D.Pni(Pt W 11111 	1  DI ifi2 

	

g 
.-..3g E's.:1..1 ;114  loqu 	pot„. M A 	E sli 

9.i. -.V f N. rit SAg.1 5  

	

5... 	 g OW 	tET A . 411 ,,,,tRz 
tu:s 3.-I 	 0.,..e ftTp 	 ;D 

u 7 
a. 0 	cc...s °' 	

2,110P 2 14 §P  i . 

• 

§ .1.=-1  1131 
alawsl IN tea 6sta 4.0 '  Nall A t 0 taga SM 4g 

mil 	 id 	 w 	,4 	cis 
',:i.z 

. 52 
-a 	2me 	-? 
1 'q fg; 

w 11 n . 

3I 	9 	.. t. 
. t. 	-;,, m 
S 11 1 
2  0 20 s 
•=  IA gi 8 2  I. 

/ 
1 m ge Ra .., 
•. 14 il Ed 	g 
II

.s : ,... n o 
13i ii 
seg 138 

--.2 Est -9  
n 'bgt gg 

.

• 

',  
os cii a Re 
M M ra  

..-T. .... c  

.sri. E.Et 
NI 4ta 

(i 

AR00049031 



se
s  

to
  c

om
m

en
ts

  #
9.

  #
1

0
 an

d
 #1

1.
  

R
es

po
ns

e:
  S

ee
  re

sp
on

se
s  

to
  c

o m
m

en
ts

  #
9,

  C
O

  a
nd

  #
11

.  

, 	3 1 o 
12 	1- 010 
Is 18 11.0 
f 41:4150 

gsg7.-- 2 1 gE -2 213% 
2 I i se LE  "20 g 
!I  ii lalini 

3 g/sgs 

'gg
I 

-2§
II-
:i 

ala P L2`: 
p 7"gttlii 
"26 y2 	c:a 	12g 

tit.age 
4 111141 0 .. „,.... x. sivasigt 
ra WEg- A 

es gi W2g11 
la igillEE 
B1 .1 mee•I 
". mcoSMW 

tli o. ragth§5# 
4""a3 IRr gs4, i2t4,0J 

!

-PFI ,1 elpg.sg 

 

 

01 -41 Eigt- 
NMI 
2 0t'x§ W.s.241 -.00 
2 14 1 e 
1 gill 
2149 
g 0,04 
433 2 
g5 -52-L 2  
s.V.;54 

S - 2.ra 

J hi 
2 ' ,g1IJD 

227.41 
*.—ba E8e.x 

NEIgg
se-.0  

 

 

   

7it 	g .; C 
	q  .8 

	

6 	EL'g 4 7. 	.. 
• e- rli  .e 	I  Z -g 

..z.. 	'i›- o. c 	o 
11 
..t, 
., 

2§ 	411.; s 	 CO 	2. 	. 
0 . .  

0..p 
3 

'Ard§ 	1 	ez 	.g .. 
cc. 

tg ki] '41 l' ;2  - • c 	07 Q. .n. 
Q. C if 	° E 	ft 	0 ea) 0,1(0'0 	0 

.1 	:422m 	le co 	 fa- 	z 	 m s 	f3 t§i 	a 	 -E358 e Pi c- 1.e. 	gTo 

	

Z 	rig 0 73 
m 

a co 
gg 	

-0 
n.  0 Az cl 	.0 c .0 "e 	tie. 	.D 	 Zi • 

	

g ''' 	la - Or.... 	
CD 

t42 t5  
...a  

24--e, gt az 
o'S 

	

m 	cc 	6- V" 

:
8

1'i o 	 .....o 4°E 
mtm 	 VE 	i 	652g 	ii., 
0 	

.e, 
5.. .= 

.s e- 	Em 

	

re 	 Spa 
gi. 

	 DI 
tS 

0 ID 
7.,.s  

..t 

▪  

111P e 

C 

” 	
n 	 -ci -S.c 63 

	

S. 	c R 2  
s al er.2 le tl o p, c  2 

g:a gE I Rp r. 13 2 
13 	 -0 

	

.1) ;,  Ell 	e 	0 .lo Pga ,-.- a] Ig a  :-- 
ag a .. 05t e az:. 	=Rget.' 	91 ... V., 

t. 
1.1 	g2 -g e't;t ,  L .V 	4' 	4; f.F.mg. E.0 

e% 

	

?. 	22Eo 	m .... 
......_ 	Ee  °MOM 

	

g E 22Z.°3 DE 	t2,.. 2 R.-. .1.:._ ' 2 e

▪ 

 

• 	

1L.,,,i- toko ▪ E.glsz, 	
$2.0. 'N Ag '1 

	

00 	MI 8 " E.112 ag 
 4.11,15- IVg 

cahii li  tig 	 .. 
16 1'

.  

	

. 	.. 

• 

3 
!I i gili o  A stb... c,a oZme  .i.. 

p r  .0 a0-g  
m -0RE 

Eu2 '.° 

	

17.E 1-° r" '42' 	gi _ 0  ..„.. S6gor...  
zk8-, 	

a :..8 

	

. 	2211 1.1 
t T4FET .1 

1! Ail il gel - 828 s.1 

.5 sIk  0 ._ . mt. a2a k0 -,182. 	-. 	 x'...ac`• ;It Hi A ....fXs% .s 
- o, 	w 

:  
Bo

th
 m

ea
su

re
m

en
ts

  o
f p

ol
lu

tio
n  

re
fle

ct
  t h

e  
po

te
nt

ia
l f

or
  Im

p a
ct

s  
on

  w
ild

lif
e. 

 

AR00049032 



egzE:t 

;10 
41k 
'4 a01 tOg 
fr.  fg 
::°1m .4.a 
t -gif 
to- J23 
SS41v)..S 

lei 
IbEg% 
SZe -e. 

zam 

aR.05  

e47, 

'0-Rp 
:r3.4 
2 -192 a 

'omzig 

Z1a4  
zta 

I 

4.0c. 

gq3 11 
a 12a 
actV 
4-1P 
cr0 

m

• 

E 
Cl)

- 
glz 
as 

m52 

-amp. 
22e U 
a -g a 
151 w.  

1321 
42 -4, 

p

• 

ww No 
M24- 0.8g2 

15" 
(2.g 

arn 
Pc'S w om 
°ALE°  gaol; 

..152 g.g 

mu) 17, 

0._ 
5ta3 
4 16  _ 0 

c!EL-, 
.0;1 
o ) C O. .00 
.00 D. 
.R0 

5

▪  

oc., 
i x8  

oMe- 
2ma2 

Ii 

gPtd 
vu

▪  

sq, 

14 1 
4- 
ie 
a 
'Et 

41 

lz! 
=Us 
So 

eS 

00 MS 

Ev'e 
mle 

1" .521) 
.2•7 

at-te 
EI M6  aaka at a  
P 

wzzw. 
iTtg 
Utmt 
i%E!1 

a.00t t2ao 
eta°- 
kss-glg .4. .1 

I l i "  • g. -3, 

  

19
.  

'U
na

n
tic

ip
at

e d
 R

es
ou

rc
es

' m
es

as
  w

ha
t?

 

7.4 
gll 
Eit 

IR 

tit 
114 zts. 

0. 

igg 

int 
a7.:1 

"arva  
00 a  

Ottcr 
o 
2 m s  
umE t  
0§ 2  

2

▪  

3 	0 
] 

1 11 
1 47' 

.tv E 

g  .41. 2 
:Ea 1 
tE.1 
tig) kli 9 

? 

g 
hsq - 
eat.; 2 4  
Ozz 

PI S.: 
gfli EI 
tkal-3 -g.;; 
Rp! 
!Lq; § 

g 

o 2  
fE t 
0-,§1

at; 

6  

C vo X-- wsps; 515_g5B 

altgoa - -a 2 m24 
Iligg 
rOmwel 

HIM 
ts.2c. 

ingh 

6 4 1sig 

iglg 
0 0  
.4141 

=4.1 
• tHt 

p.1 

04.1 

tri 

•■•• 

AR00049033 



0. 

2 
8 

2 
§ 

g'1141 2.15  
.-11mTIM 
c.:-2!leall4 

ci fiidhlg P 17, 1; .i:al° 
14:iligi 

i lEaligmig 
t EVR.I.IV sffir - -22 22  .38=  

I WIWI! i  .gFO 2eili 

% 21033E 82 • ga-E7ixsis 'o; 6Eugzafclx. 
,1 brisi.liq 
ri 14=t("2 2 g8. s 	etggasg 3 15:1?-a§RK o e . le.g...q .ei  2,24 ,p, -4 
Q tigh Egig 
. . a 
7°  gl E BRIVE. . 4 ..2g 4 .2 m ,20 
f 4 e ?:20. §2 

1 i 8.017"9an t m2;.;4-688. is 
" 

I .4. , 
.t. 	. 	. 	ie . 
8. 	s 	s< 	RS-] ..- 

. 8 -a nil g 	r. . ,2 	. Zs 	 7c1 

i 	... b 	, s 	q't...: 	- V).d. 
O 0 " 	e jilrn .6= 	s 

.t, tr2 6  
Ili 	/ 	02ge i 

4 :* 
c 

.c Oa' 	li; SOE t' ,411°  li U Br, . 
- . • • . LW 11 i i'l f 
a 	a 	-11..3 xzsa ac 1 EE , . - 274z 	

m  ca 2  
m4 ..- 

m 	 0E0 'Zak Eg . 	. 	 2 76 S 13 
.c 0 	.!2,S5 tii. 	.2.,t 
4,c  P2  pq E; 'U C, g Es .i- 

a 	co mq 	A. s 	gs.  
i 6  e  C, 2 a  
-.6 -6 t  flg.,  i§V ms t 'Lgpg 

I E 't,;-. ill g.111 rg 1 1-4; . 
.2, 	g c. ..7. .. 	 E.4.-1,. 
a 2  P .0.  

a .asg 	i .c,20g A . 4.... 	.. 
-6002.....-gTcg'g.,  11 :3 	a 

§ 1 XI 	
. 	. 

 oSs ZscL6 Eg  O I lin 2ES 	421 .1 
ig sg ,  g , . .:," to 

. 
 g ;EuE 

..t ' sift 	- _ssi ilil 6 .t  

§ 	;1 4 	 y tr.' 

is 

e 
=-_. 2g 

 s mg k ,. . . . 
.5 4Nri4ari ,r 	Nr 	 oZ Nr 	 ri N. 

0 

	

e g 	. 	i 24 .§.15 	a 7.01 rA ; ni 
2 	---...., 

.. 	 g g2 0 0  2 al V a  
ES 	"a' 	m ii t4  g•- 	 3 	2 g2F- lit 
81 	2zi 	=4 	 m 

lggli ZI 5  gt ,d 1 -  x% 
36 	J2 0. 23 	iPi gi 	:4 t . 
I 	

. 
2 1§ 1 !..i! 	% zew 32 g. 	C'. gm2 -  

2  § -sf 2  f -ill 	q ! 	ig 
1  JO 1 ima i b  i 1--- ig -t 

1,8 

Al § .fi 1 P.4 	'ggg .5 
.8 1a K ill if 

E e41.12 	a  

Ig5 	2  t 	..5! !/ 	1 f 11*  
02  R ifp! II! 1 11 .2 

0 .51 8 .4 -.1 .. g klg8 1:'  t e 	" 	. -.1  
. ri -3 0. . u - a  24 
S gl e >14s. s.tg  g qa gf .d 

	

0:21 a - ;B 2- 	E 	' zc.e. 8 m g 	2= 1 z2 5  e mx i REVIJI q.ig a 1.. tt g42 
E iP ! 43.f; 0 re1 8 'ggZ 1  Ok ;gg t -.1e-2 i lif,  S .g1-3 'il -t1  2  

1 Iii ;I iii 1.) 	t !I: ! iP 2z! ..i.g 0 : - t3  1 . -eillf. 2 ;1 z 	.1% 

.. S E 	 0 aq! 2.0,A,  '01 ' 0 .... 
i i l g .g2 u Jill ili . "k  

, „ .z..:5 

	

m 	..: 	luzig m s

it 

cti 	N 

	

m 	N 	
m 	g 

2 
th› 
BR 

AR00049034 



b•- e—. 	. 	 g .* ..'s 

M 

	

..' 	a. 	 . 
 

	

ill 	K2 	gasI,I% .0. .  m .,...‹ 

	

11Q -se02 	a2 	; 	147405 gg c- k 
L21  
2 	.1' " 
" 	5 . 

151.s1s2e 
nig12 
Atillls 
&2,12.11 Ts 

5 i i 

t5N L2  

:I 	; lilifi l 	ii i 

Is 	01342  

4.: 	'hams -a. 	'. 	

15, 
a 
.,1 
T 

a  

i A = g 
m 

10 
glp.1 
E2a 
,..21 

g2 23-13 “§ r, a 	.:Ig-g s g 	'5, 

g 

a 	
. _ 

_, 	3§ i 5 g 

E'l E  c 	a . 	.  A e :kW ..- 	o 	N.  ). 

h.t.,..ii 	.. 	2  _ 1§ I 	,. 	2..21-2-1, 	.4 . 	,.. i: 	fig n ii.g§ 	.g '.):. 	4 	Ta mb,ff3 § p 13 	Daei 	• .0 1:, m  

	

ni 8 	1 R f 	'Et1 imoeol 	 % ..E. 0 	J.2 

4 

4 ' ii)isig IR N2  "2 

	

a ti 	,,, m6=70 - -A -T! "E 	 . 	. V 	 , .. ., 
. 0.g RElevAl g kg kz ct g ag h X 	M. 

	

0.-E 	 0, 	2 	g  'U ,i) es in 	 a  
Lz 

v-I 

a =vs 
S - 0 	 'la 	. 	

1 
ri E i 'AA 	i hilll ! i lig PE 1 ill g il . 0E 1 	zg e, 10 wia; v  ri! . K1 _ 	11 	lifleqt 	52" :2 -2 	

',I 
I,11  = 	11 	lititbt Iti 11-  pa if2 1 1 -0 F. 4 

! 	ii 	g441!..; ill g *IS 	t § ciA- - 13 
1 	 S M§m.E 5..3 	g...1 ill 	1: 

1. li 	""1113  14;4  ig it 111 1 III II • 	,. 	.. 	
1:+1 

rel 
r i  

1 !! 	Wilell  III Os  ILI Igg u ,,1 0  P. 	
al . 

1 	• 1:11 ° 01  1/ 	it  E 4i‘' all S 2” ia u o 
5 	t24  S 	.E 2 	..3•N  2! sv 1 %aE 	. x . 	1 / 	 ri 

1 	214 -'el 	85.iii; ::: :: :::: : : : 312 

	

i 551 1 :VI" 1  tit /I Ull 111 1 Iii 11 il 	'Li 
ti • 2 	!A i ,gzliaP1-5 1..1  f2 	it meg! 1. 511 • i ss i 53g F lIiill611 zi! 11 ItLI W I  1 Re S e al -3 	0 

P ph- i liglillil al il Hit bt] 	i ll 12' PI ....1,74 	...E 	 111 g e.t tg w  ,. ag m4323n 4  ,et :1 22 t . io a a   ES Al  0 -5g 
 apcs RIzs 

 11.7,g. g-. 2  . .I.2,.1-„§M.2 	; 8 r
. 

.6. ; 	. 0gxem.g. 	 .40  

	

N 	o_u. 0,,1 3. 6 .5.2g-am,D e-.1 ;62 E-5  m 

	

8 	 •"g" S' a ge..xsT, N2 i.. 	.1' 	
Ti '74 lag Z1 i i  2 r7:1 LIN 4; I 10151121. J1 11 Et-1 1 1 , 1- .,,,,,.; ID2 k 1422 g0i5h :Ad! a8 4g-ft a s 0  V s-agl p al 

	

1.E 	 .: .. 	 w -. 	Id 
s. ,.. . 

;kJ 

gll  

waa- e A s 	 4) E v■ t1: .2 2  i 	- §- ,- . .. - g h itvag; ?.1 i t 0, E E li i i 'gl 	 ...1 

.1 Ir41- 1 1 El tn.§0 1 	tl, I. Pckoiris - -- - 	. 	‹.E .g s 	i' 	S 	E ± OE." Tnx 0' (2• i I' i ! 8-2. 0- .. 	§g 6 	6 	si, 	. g. 	1 2 	2 	a 3 	a. giA 
1IIIP! a  0 g a 1 Siltigi§ § 1 1  E 11 	! 4'1 20 SE A §E 3 	t t 	-,5 -. - IsFa  !:4 .2: 	& •E 2 1 	1 pg]ht t ig, 5 	E ; -g-e: 3 °1 e° % g 1 g2 'i v  m EmE P .  92 .g §-S 7° g 	Izs5We P 1 1 im a A 	'en 4. a.itn 2 i .'P. ! 	4 alEs-Allg 'll < 0 0 2  a P pw WSglia' 2 2 .§ 1 ! : 	7„ ci"g42E-2 glz 5 g a-,  .E.2.. 

	

% .e. 	2',1, - ;:k 	2 •31 1 gM t Ev Legaii§ & se. 0 	6. e 	6 -9-0 =B5 ,3 .e.-.4.. a 	g. cgs 	gm m 5 111113; 1 it / g 1 aPg1"8 ! it 2  el .2. ja t  
Fl 	. . 4  14 sii 2 	-;2 le g  ea gE 2 ct'a g gt 1 41 

	

. _ 	...I., i. &  a% .. ,... 	= 
. 	g m 4I= 	...; -'s1 . m 	..., 2C4.0 	-g, 	2  ' -Z 	;A 

1 	'11  

""1 
,1 

AR00049035 



3 	 -.. 	. 	 , 
; 

. 	t 

	

m 	i 	0 . 	w Al r., 	. 

	

2s 	2 

	

15E 	&s / 4  gf 1 t 	. 
'. t 

& 	i 	a 	- .2 	E 	i 	4  M .1. g 111  1 I 1 li 1 1 1 Mg m .0 	m 

	

 
2 	

.00. m 0 
	

m 	1 m 	fi ! 1 iI Lt -0 

	

0 	:a 	0 	S. 	E= 	S 0 ; . 

	

 in 	om 	11 AE 

	

Co, 	b 
..g 	

b 

	

m 	=m1 
CD Ci  
WO b 

..0 	
-5 
B 2 

	

%., 	
-0 .., 	fi 412 i g 

O 13 	in 	 in  m 

	

NV 	; 	 ecomz .E 

	

Me 	..Q 	2 	i lat 	t 	E° 	1 	;§ 	la 	la-e!4°. " 

	

!; 	1 	a  1 .ns 	'a 	a 1 	a 	s. 	- -e75. 	g 

	

11 	ag.E .5 
11 ] . 1 '"D  " gig 	5t 	5 -g 	i 	ME 	tlit-E 2 .s 	,-  

	

g. 	atla -t. 
2  ; 	

me 

	

Ei 	2-5 	• 	 51 

4i fl 

	

P.. p 	.3. 	in 0, 	0. 	a, 

	

s 8. 1- 8. i2 	 Pi 1 • .4 2. 	m 	
.. 
-2 2  

" 
 . 

3i PI' R  i 	R t 

• 	

1 2  i 	:1 
in 

	g2. i 
. 

	

1 =I 	= 	.g 12 	 2 - 	. (3 1 6  
.:i eIg g p P lg $ § -t 

	

..? 	a 	.E• 	a 00 = 
gi 	g° 	2  g° 	g g°  g .E  gi  e 	

'he 

	

gegER1 	s 	,0 a s 2  1 	I 	iS t: 31.  " .81. 	 e ow  

	

"au 	gvg Itge 	s -ge 	0e0 -2 1c 	np 	in 

	

... 0. 	2 q 2 Q- 	d  
t 	.... 0  

	

13 1 	F 	2 - r 	aggr 2°  11 	 3 Si 	-4'44. 4 
. • 2. 	E§ 22csb  " 

	

.8.  7,g 	t_ 4 :Ilia a 
N 	K ttg 	S 	0 6  2 	1-Dm 2 	Us .ign a 2 a ;.. ge.a. 

	

. ,16 	 . 

	

; 	ii'g 	-°I. 	0,  I..; 6 1 	 6 8 e - 
t K lii E31.6 lii 

	

0 c 'S 	g'  pc" 2 i 	1 -11  1E 2  
g.11 g 1E28 Ra as Lg EE ga cals g.,72 a i 	I il R a.o m 

E " 0 

=I g 	d 	 d 	n 

	

00 	 d g 	6 	6 p: 
20.z 

z. 	 Z 
21 2.-  gigi ' 	E=tf 	t 

11  

	

3 	
E E 	

'wUa g 	is 	2liki 	
E 

	

TI 	11 	5 1 c4— 	1 	a 	. 	1 	! 	4°  

	

g.ls 	 . : 	g 	2 . 
ps  

	

15 	ittl'Is'- :2 itg 	3 	1 

	

1' 	, t 
cm/ t 3 N ; § I  ( 	

. 

	

!, 	z 

	

,, 	N 5  

	

4 	 S A" t .° 
%- 
-0 0 

13 g 1 ! 

	

a 	•. 	• 
	 a 	. 2,2 . . 

a2gla ed A 	1 	E 

	

hi ; 022 	s c 	c' :g  a 	

.t0 

	

R 	
t 
E a. 

	

i .. gsr a 	 . 1 I 2 •  . 	.., 	,.,  a 

• 

P a 

	

-0, m m _t. TS  	b 	t° 	- 

	

7 431 8 scL: 2 	 E 	1 g 

	

m 	A Ta.  

IE : '- g-a 	5 --7 a i '3 1. Z t 	'2 	il a 
1 1 Ill t R42t a. I I" 1 1- i c' 1 	2t 2 'a  

2 
'i l  a eg 	1 !I I i I 4 I i 

ga  

	

tg A g.t -4 	.1-.. 	v  . 	_G 	c* -2 Eta 	g 	in 
s, "45 -e, *Zig .1 211193 2 	0 i " 2 1 71  g 

 
in gi g ; 6 

P 2-  

	

! 	in : 
• i  v. . 	4141  a 'az ... z r 

s ° g: E' '''.8 72 a i R ;1 1 g - --s.•  
-

g 

	

8 	'-85-gga...76 R 	_. 	'.' 	t % m :1" om i a =  
O 	

• 

- 

f " 

	

t. t 	IA 	Nt 	.'''' 2  
• E 
g. - 
k ", 

.• e -ELI 
1 2  § g  I g11.- z 

it, 

t232 t.'! e1 kt al ~' 2  

-5 -0 
Xv2m 

6 b : 10 

I79 !: !: M E  4  El '4.  EE  

2 li. .2ilit..7- a E tis .v R 
.0 0 . 
0 	

II 	
e 0 

	

-,, 	 d E d cr 	 2 R in 	c261 	it' p 	4." 

	

19 	is . 	. cd •  

	

az 	
.  

AR00049036 



#._ 

I, 	1 L t  I h 	k 
li 2 	

m 	1 m. 	m  ..m 1 
N a.

tli 4: 	
. 	 — . , , 

I I i 4 1 	 E 1 i 1 . gt t 
a.

a 	
u .E. 	. 	, . Is k• 

1  I I 	
E 

 
1 	k 	 i n 1 La 	l l ci i a 	% 	g 	_ 	0.. 	)+,... 	2 	"e• 	4'3 d .4 

ou 'a 
-2 	g 
1 2' E 

	

2 	 1 I 
i 

11 . 
E •`; 	P' " 	.I3 P •" 	'.. 	u 	11 H' .e. As PI' a Se i 

t 1  I 0 1 	3 f gg .% gi 2F 6 E —R.  51 1!E ri 1E .2 64 S .  1 g  

i ; f2. 11 1. 	la ii 11 ii j; ti in II i ' 	Z; 
E . 1 

Ai 	r°.s Zs ; 	0 	a 4 § 	.1 ii.„ ir, 41 .43 1 i  2 	ip, 	2 t 	'd ,7, -e' a  a 1 g is g 1  gl 	
11 

p q VI .81  $6 	c*,:l 	" F, ° 1 1 1 !I 	E  P 4 ft 11 	'S 
gl" ii OE i   

4 1- 11 Air 74 I 
• 

1. ! 
a 7.-• 

1 ° t il :; i i4 ii it Ig il il ii° i E  '1  i i i 1 1i 1 i a :75 81 0 	2 *, 	 7 1 -5 . 	. 	LE *i'. 	. i 'g.-e, i 1 .'gz Sal  

I. 
0 : , 4.: t 	s e, .4 . 	es .,° 	a 	0 6 	.0.  •51  It A g. g 	g g. 

g z --i al, 4.,s a.,., : a:, 0 ei q 	N 1 
ri 	a li 	1  .%  

 

'i 2 	_ 	a2 t-Za x " PI 2-  " 1 i 	1 N ; IA 	 11 

	

. 	_..1 ,. gl g 	g 	 ea; to 	•to 	ad 

	

to 	0; to 	g 	g az 

g 

	

1 	1 	1 
i 	i 	I 	M 	M 

i 
''C' 	1 	11  • 1 	 1 	1 	.._ a pl  

H 	1 g 	g . 	i 	i 	if  a 
°' 	.0 I 	 e . 	e 	la 21. 	 .9 a 	a 

Al gg 
..a 

11 1' 	g g 
5 

g 
I 

g 	 E a 2 
,... 	. i L 

t .vi 	a  .8 	1 -2, 	1 t 	1F, 	8 15 	s 	
111 . 	E. t.- 

z 	a 2 	2 

 

La 	 a. 

2 n 	5 / 

II 	
Ifj 

.1 11  ! j il 0 li a X 2§ 

1 Llt L i il 1 's  
z 14 -2 5 i e k -Cla a  §.§ 1 §$ g c  .- 	

1.1 2 1 1 1 

* Ili 1 1 1 I 14 I 3 -a  
t.. -5-13 	aBltmV-01.11.mq & c 	ib 11 	gl2  . m m. c  e  
i . h L.:4 1 , 1 1 n t -4 le Li2  3- i cl : I j ig z  g i i.g g : 

••u, - 	0. 1 * ..- 	1. :,.... 1 1.1 •j, 	4; 	m 43, 1 te I if; 
i' 2 0 1 3 

▪  

..tI ; ; 	a'  i 

	

m614. 1 1° 'i '"g 2 ANE 8 tcE 	cgr.gct'ZPI aa  va 	me 	me 	m 	 s 	m m-e 	.4 	q 	 0 	6 0 	 ni . 	. 	to 
..., 

AR00049037 



tr] 

. 
2 	 21t ar 	'5 	Vi. 
•E A  0. 	b 	”.g  IsIsz g 

t. 	. 	.2 	
as .00,.. m 	ruse. m  

mo 	 i 

	

E 	c 	c 	5.2:gmfg5 2° e 	a 	. 

	

2 	.tt, 	h, 	.g, g m 'ag., 	t 8 	:,2 1 	m 	 TO 	
i 
1 

	

to 	eil 	2 	2 	 E 	2 :g " 	8—. 	. m e 

	

g 	s  5 2: g.t22gs g- 	m 	m . 22 	g 	 15 

	

2 	; 1.' Hilliegig If 	.s 	. .0 	 . g 

N

a_ 
 

 
 ..    

T

aRg.
/

l
•  
   
1a   

1
q
1

7.z

t
i
V

m
n6
in

g4g
gE .t 

iN
.o.,   .-- 

-.c

› §

0  1 

E   i

0 

	

 g
g   
	

"

r
i
1

u

3 
	s

b

.

i
. 	 I 	 0. 

	

.. 	
— 	 Vi 

 i 
	gg  .. 	tl n 	a! 	4 	704 s„ 	

rm g 	. g 0 	at 	
; cu M 

i A 	2 .n 1-- s= t IX 5 rrngas iu 2 tgi 0. 

	

g 	m 2.6. m 	00g552e 	.- 0  V 	0.D 0  1  
2 1 T R; • gEv..E§2§u e g R.tE N 	. 

4 _ 'Sg 2 iS1g 2 90 %, 61 ..:z : 1 

	

g m z 	rai ;411 g 4  il tlk : 
, . 

	

.. E 	2 g 	g 
g 	, 

	

. 	12 .s 	R - .1.-1; m 	c' - 	-- 

	

% g 	g_ .e. 	0 .4— . . 	 8 	g 

	

. .. 	73 24 .;- 	go§i.Anil 21 	, ggi .2c- 1 , s.  ! 	0 	- t 
I 1  '7  i! g. StInI41! 0 0 ill P. - i  

I • 
2  1 '''gS 'g rii ° 2g ” Vg E 7152  § % g 112 li a g E 0 It, Ing : .,0 5 ; se -.-., I g t,  g 5 t 42. §g !I '; zolgifirg gg !§ .v§ OWE . v . 0 •E  8 	ti C 	7. 	54.4' wf,g 1 cLie s'S 	.;.? tl.  .9 	 %3' e n tg 3 ,5 1 tAS4m '5 1 aZ 00 DI 0  1 it 1 	2 , 

	

g 1 	'41;7424.013g .g.9. 	ri 
g 	ted °' 8 	• m ji 	a -0  . 	 A- R% 	 . 1 ri" 	A §g t 	E5e-ttic s 	5 	4 !A i 1 Li-  ...• 

g.w.g 	4 	5 	i it ._,.. 211111M !! 11 jil a N I. N I g g li ' 
o NI 	 .  g 

l'sli 
g 	g 	m 

2 	g .g 	 .m. g 	g 	p4 

i ss 	 i 	 g hi 2 	-tg 	1 	§ 
t 	 ‹ ., U. 

	

m..e. 	- 
!gag 	 2. via  

Iv E 	
gis 	g 2 Z 

1 21 	 a 	 SM2 	
j s  

pat. 	. : 1 
6:1 	 lii; 	.5 1:E, 	1 
ii 	q PI! 	1 1 i 

Ii -t 2 azU i 1 4e  1 il 
,u- 2 • 	1 	lq 1 WI ing I im I 2  % 

§1 illg ;WS % 1 2. . 1  
I , . 041 .e id t 'mg A R.I: leg ! sg 11 ap 
Pv ! P RI  

	

al 4.1)- 11:12 	11 1g gi 

I li 
: V 
A 	 11 A  
1 gg 
I if 	2i 

gl 
i 11 i g I g 	il 	Li' 	Li' 4 ilif ail i li t t 	2! 	t 	t .&. '4;5 1Q 	:Sir 	 -8  Irl 04 	 . 4g 	E c, E g' 	Q 	4 
C -r..- 	g 	! s 	g t g 4,  
i 	 1 ! 4 2 	ft z fli 	 ! t ! ;240  1111  1 2 HlailAge,  ilE0 011  ati '2 ha 0 

	

5.. v . i 	. - 	2.W 6 2 U a iR f 
.-.q 4,0  
e iR § 2 aeo gg 	2  "a2 ''; 2  S—g 	I 1 2  • 

	

itg -W. 	.§ If co 

	

i e eEm 6 W 

i 	
v- 1. 

9 0  0 	g 8 1  § ti i zaw iii va 	g  C . 
m.ri .s.cice -a ..„. 0  k ge I tzlii 2 E-91 	eln.  ace 6 , a a i agi3 VIE g m 	i M M 5 	tt n 

2M2

Mel m m m m 

• 

m m m m m g 

AR00049038 



1 . i Eizip: 
4 13..im IvEllv 32.4 ,fiq 
I ggiii9 
!JO 
5iI. g li gkr. 
Wirli 2At -gmq 
APii_12 
gOiStm 

iffqvia 
j —lali4 
'NEP 
ti, 	.... ...s 5": 3  
al! 2 I 
iP 14;ti-  2 
biki:11 
NEElt135 

u 

c 	E 
o So., 	 2E4 ok mn 	› 	ac 	 t S 	E 	s 	t = 

	

. 	0=5 	.4 1 	g 
t.: 	1 ti.; 	• 

	

-?, 	n O. 0 
:§ 	 to 	g 

O g2 	2.. 	.... 2  ,:Ee al 

E 
h t h 1' . . a. 	.. 0 , 	B . s ._ 	.•t- 	. 2 E 	g 0 752 v a 	 E- 

E. 	c O 0.m 
O
2 

 
. 

. t..2 	 gill 	. 0 	 i15 e . liS 
a m 4 	

-N A V) 	s .6 
0 P 

c§ 	
as c 

ig 	cm °  
d  

..E
„

.,

1
g
.

.

:

.. 
 1

.
i

e
:'
g
g  

 

 .

1

;

. 

  

• 

i

"

g
e

j
Ei

l

p
i

c

s

tfi

m 

 
i
l4 

  

. 
:  

 L

-
2

1 1i 	a  
 

	

  

 A

0t 	2 	
1t 	2  	

• 

0 t I 2`2
r 	

Bg 	0 	 et= 	n 	
If 2

. 	
a a 	v  

1 	l 	o 	
4   

 

▪ 4
li
a
e 

 

.51-  E 

• 

;1 v ttel EAF- s 

• 

1 °) 	2 1  1 e ii,

▪ 

 8 ri 
b :eg 	22  

P „ , . h,4  
E- 	

i' r- Li2-4 "e- tm 	a V 3, E A' 2i t ti ?g I .2  I 
me .a 

c  2ig 
11: 	g 	H 14 i Em 

0w m 

	

1 	t" 
'pro  % a°,...- 1 o 

	

o I 
	

::, -gh 	122T3 a 1. 1 0 2  . 00 .. Pc, "0 	g BE gi a 
c.ri  a ei 1 43 2 0; .2 v ii t .07''' 

t3 b40 
g m  'c' I I. re i h Il 	g2  ..1r 0 0 et ta .2('' 	t :1 -4; .R 	0=" 	 f 1 1  bL. I il ta§ 	n E -6 E IT 0 2 0.s. .1.,1 
2; R 2  et a m  1§ 2 c" 	BE .5 S '8 

0 	4,v 1 1Ill 4 "3 
 . .1. . 

2 - .0 ..q.'. 	e 	 .7n 
2  

lig 	.Z 4CiS .

▪ 	

c.. 	
0,tt_1221_, 

	4 	i 	1 .'2  

	

IT 	
n -Is cx • 

e a .4 il 
1 

i
. 23, 

co 	

E Zs i 

g°3  . 5 	1-_13 117? 60.2 tn. 	0 	o'• 

	

... 	. 4 i 4 C4 
ii 4 0 

n a :2 	eri 4 	0 sAz g  % E 	 4. i...1 • . 	.. 	. ... 0 	1  I gl 	1 H. 	m45 
gLe g 1 A 	,L, t a ; 

	

N 	I # 	C P 
• ■ 4 

r 'a 15  

MeV 	 'i'  

O4 	.. 	, 	, , V 

NI 1g 

DOI 

, I 

s,  I 

9 

11 1 

el 

 

E 

_ 515 	 w e 	2 	E 	1 
EE gi. 	intig 	100 6 	- .E 0 a g 	 Esq. 1 3 

1991  -sQt 3 	2;15 

2' 
t o  
, Itg; ligiqg 	l 	--i tli iki 	11 

el :  
.r. qu qiero" Le, 	!I 
il fift hilla fill 1 ir Ni .7.-.. 	tl, 
li 4.„, 403.2, NI 11040 .  igi 0 Ill 111 

..„ „.„ 

11  IE.P.' itAilgi i 2-u h:a pp 111 ItO 'I -2-E 0, !ii .  g? 
22 OXI -84.1Rg. pla-§ 

i; 	_git 1;041 u 114 li iiii Id- z!;--  Epieve 2 

...k a5 gilt illiial  I PI] .t.riritK i all Ili g8g: ie  
; 	23 11-1; 1 iii, ":4 114.7A gai 4113.  qugigl t w-a. lp, t gg ii- w -eau 0 21.! a ol- tE 	-9*.,35 	14  r-s 2  214N. 4',..12.1n A gz .8. .g pv, Ftv c ..elliv g !Tit -q).; 	-2T2 VI .Ol a 	2a 	... g c 	 1 §0] pt . nii alilgE g D lig; P. Cr 	 MVO . 

V 	 t■ 	
V 	 V r.".  

AR00049039 



  

Re
sp

o n
se

:  
B

al
an

ce
  Is

  m
ea

su
re

d
 In

  te
rm

s  
of

 im
p

ro
ve

m
en

t o
ve

r  
th

e  
N

o-
Bu

ild
 s

itu
at

io
n.

  

13
4.

  H
o

w
  Is

  b
al

an
ce

  m
ea

su
re

d?
 

   

5 ri o 
20 .0 E 

;14 

olo 	4 	w21- 

7,--- 	
Q 13g s.211 

;, E1 
'O z..  
f.F22  .3 	IN'g . 

0 
D di 	

. m 	2 Si' . < 4.; 

0... 	,...  
0 < 	0,.;4 z .:, 5 	E., 
g la 	1;a e cLom 	g 5 	,..00...1 

EP 	cc O 2.1,11, 

e 11 
cc 	i g 	Spsam 0.0 0..q. 0 5 	'a -6 	...s., 
E 
U § cf— 	g r . .. 	

.... 
7,0 -s. 

• . 3g 15j)  
• 2 	;We. 

X 1

• 2 

	1 s 	axp 
.15 

a 

I g""a 	4 

• 

E  ag . 2 . 
12 0 1 

e g§22 a EA  
A - 0 2.2  4 2, 
.* 

t cc—
a  
— • 0, ,1§

41 	g 
6 ... 	

1 'a 8 0- 

ctIgil -g 
3 o 0 gg 

rei ., 	-a. 	e 

6 	6 	,..: 
12 	(n ,.. 	z., 

WI 

14
1.

  
B

y  
ho

w
  m

uc
h?

 

Re
sp

on
se

:  
S

ee
  r

es
po

n
se

  to
  c

om
m

en
t #

14
0.

  

CO 
Sc.  1 
ell 

ii 	1 	.1:14l  
E / 1 1  E 1= 	8 	0 	= 
l
:
i 	

6 o E 'E'  

il 	
I 
a.  
g.  g- 1 12 

IS

tg 

a 

2 
2. 0 
	

,4 g 1 	 .,1 
a 

1 E 82 
11 ! 

3 t Ipti 
i 1 5.1 

2 . ' 

• 
1 t ci. .., 	2 12 	

E 

v : 1 g gl 2i 
gi 

if 1 i 1 1  1 41 1 
.2 i p SE 	e v la tz 1°- ss 	 a 

t'..k 	1 g III sq g 

L M :d 
1 cl Ag Ell 

•.: 	w N - 	N 
Cd 

129
. 

W
ha

t  m
ad

e  
if  

go
  o

ut
  o

f b
aJ

an
ce

7  

130
. 

Ho
w

  R
e

y
  is

  It
 th

at
 th

e  
ba

la
nc

e  
ca

n  
co

m
e  

ba
ck

? 

:  G
re

a
te

r  
us

e  
01

  tr
an

s i
t.  

p
ed

es
tr

ia
n  

an
d

 bi
cy

cl
e  

m
od

es
  I

s  
de

al
re

bl
 

AR00049040 



t 

.;g L4 

'g2 
".8  

q. 

4 

t 
A 

0; 

gg mg 
J2A .M 

2 

1M 
Ii .2 
CO 
NC* . 
e 

i a S 

all 
% 

m 
ie 

	

:1 	II i ?'  m 	
.. a  

! : 

	

E L,. .. 	t - : :,1 . M m 

oi 
,-  g 	.n 0 , 	N ,_ 	 g 	V 

 

Xa RE 	,7, 	In 
a =e 
2 	

li m 	 g 	24 a -5 
h 2.E 11 

A k 
.1 

'11  
wo A, LI 

6 
1 
44 

1 ...4 

E 4 	04 	,.: 
e 	1:la 

! 1 !! . ra 
at 	iii 1 ° 	4  8 cp  a 	.7T-mE V4 	2 	 sto 

4 g ii 1 1 

	

g 	a.  2 :0 01 
i4"..2 . 	ii 14  & 

	

. 	1. 1 
• 

a 5112 
. v t  0. N6 e 0 .. . sg 

'a 	
.

• 

t.  k lli 

	

..1 4" '4 	ii A ;if 	'3" 	-9  z -  i ! if 
az E 	m 

te mo t" 12 % E. 
„Ira a 	a 	ria 	 al 

..., 	1 	v In 1 2 	z 

3i 	 i: 
4 	13 4,. 	t5-u 	z i 	

-z 

IggE 	- . 

• 

os 	I S 
.-  ,. 	 §Is 	. 	li,! ,;, 
6= 	1 	t 101,  -1 0 g 

• mE 
.E'g 	 1 - ' o 	:': 	z 	e '0 

El
.a. i., „ c 	 m -3 

a 	ti, 6- 	 i 

oa 	 t 
t §=5 ill  8.2 

-e 	 m 	1. 
;; 	? 	i 1 0,  . iii  

I 	 . 	. . 
.-E. 

i fi 

■■••■■ 

i 

gi 	 a 

ILA 
g 	til *r 	

t--* 1 	iii 
 

• 11 
c m  

A ag i 2111111,51 

	

3!!!!:121! 	
., k 

01 I r; 0  II w .52. 
gp 
/ PE 1 1  g g 	 E 

Rs R  otf ill 	liuvtilg 41: 	3g.E 
 

1 stiii!o °76  

t2 -ra -I IT, Si" 121 1 n43 310 
; 	

It 
1 i 	I li g - g.  lg g 	.4 5  fi4Mgif t. 	1111   gl t 	gil 	—ggsg] di 

	

rga 2-xlsw 	A.  g 
gi: % 1 E El  

g' IR III i v  1 PIS 2.al l 4 -M E - 	 111101 tab
..- 	m -a 

i gl' al.& 2 1 E m.1 1  Ill .., towot 
i 	hb i 	2g 2  tigz 	(:),91- ti qi- 	-9S.:*-1  

.2 2 E 	Em  2.-% Pg kW 34 elA 1 al 	z s_ DA 	 21 2 
b Da,  

1 11. 	41 If lico sLi A Ili g : m e. 6 2 

• 25 1s Igg 	1 
1013, fo „i . E m. 1,7„ 4 .. 1  ggi 

	

...g,...m4 !V V !Magill 	1 i 1 !mf 
4 42.g V.A2 it' i 	g i 11 6----8.qP;Igi 0 i 1 1  

i 9 11 .tni° i x R ; lAv011gI2 
0 R . 

1 al g  11 nt2 2 11.  ii 011111li; 
, I  .„.. 	 Z : 

1%; 	
P 34 mi2 

E 4.-co 
Em 

i.  
t 

i n gg 	n ! MI 	 e . 

4 c4  .8t -1 AI 	.. . 	,0- 4  • 1-2 flu vg 	0.1.5gE., _c.... *A 1 1 ag 0T52 45-i 1  01 s 4 E 	{: _0,15 ..§ e i -e, 	..P.:°, 	a 

1g 	I  ! !Irm:  P A A' mal Wa Ili) 4 —ES !ig (CI Will i ;4 ck 1  1 
fog 	

1  11 
Mos 	N 	m 	 .i 	

i CTA's 	.!? re,D 
•S r 	7_ 	r_ 	.1 ..a.z 	 w 	w 

	

7. 	r. 

71, 

AR00049041 



r: 

0 ,1  

g 0 
.c.- 2 
11 	

0 
b 

gg i s2 
h A  f 
Ng .. 

. 
..., 	c 

me  k 5 * 
”.4.5' 	S 
42 Si 
Ell 4 e a  
P.* , e a h r. 
AV o LE 
2.7g X v II gra'a n ligA. . 13 ttl 5 _. . 	. a 
If! li 1  
a
iii: i 1 fR , m. .317.. 	% ... .. gm oE, 
e- a a .3 ..s gsd 	. 
214 1  0  t . 	. t, t.  

.: 40 

X
. 	7. 	

6 

1 1151  
EA. 	2 

	

c°'Et 	
-g 	...— g.*Egmg 

	

Ek 	444. 2 	° V-5 6  
FLI- 1 x1 

la-r g -Iff 1 'a 	l _s v  
Wapl-i 

 0 	t:e.. 	2.5.0,f12 ova glgs:ss d.ua 

	

. re 	i 2A-W 7.. 71§5510.- 
".5. 6 .2 	gl0 !mk5 gE S 	m o  0 	 5  

gi-60 i' .0 E LI e mc. g 

	

E Or 	"a g 	mtl o tep2 0.2tZ4' 	L4 E -g 5 -2 
E 

42 	
v.atir, -15 . OfiNg ,. 

	

V. 	z . 	11. 	tt img 	..p.m.  "E'qc2 
g ..6.1 5 2at °- 

V 

	

E0ma 	0 	041E'c ,64 Og§V,S 
i IN-ft! 	2;k 

	

. PTI 	[  s6s.-q 
z 
m i rl E A  . - 3.0 • EE L,  a  , 2 t. 

gtg:2g5 
. Altig a.F2.: .0 

z 	. 122 '"- I'M 1, 1: 6 git aR Dii .. 	 —g L li 10 Ol in -e.  
. Igiulq u ..; . y 

P F.s .0.,g, 
13y 2 8 9 	'5 	,,i -goet g 

0 	
1"121-241g () .. 

	

. 	
ZNe 5 al, . 

1L 2'1) T r!” ! 
* 	 cEo.sy 

2 '4 5 1113 ; 0 20 S 
.1 	 . 

2 
 III  I #   - . 5: 28 xp-2 	a .- 

z, 	eeE t li8  WAN! 
... . glgeliti s -gra ' sP m 

	

.0..7 	. 

	

A.mg.ssg 1 	'6' 7. 6  .S 	 i i.- 	t="4" gi2 .ei 	tMa'agg 1 Tgl.sz.  
, k cw,1,§11 k ;Et' A' POl a.  g 

	

F_ 	
N 15-0 irqs- 

.m. h 1'4'0.92 
4.3e 	+a N. 11 e2 " g  a517,0a Int4A4 

gilfg 
• 

4 'ae :; 4iiilf 
4  Oil- W1 k ;6 ,lia zt qm g q .1.1W- -..g § 
1 0500:1 v r ..v 1 r ttb':a 	.. t 
x m. mmEM M4 =Mg sZ .1—pug 

	

vt0t -5 *1 " 92  ''' 11.1 	im  ji ill il MIL 

; 

I 
gas 

Q.  

agt 

1 11  
a t , t.. 
ga

ID. 
 

tlt 

1p 
1 2  

Zig 
"2sa 
4ia 

q§i 

q 	v = . 	m 
m  
g 	t 1-E 	0 
m 	m. 	. 	A.m. 

.4 Ii v 111 S 2  i 11 
Av 

	

X 	e. " ii 
i E I. 	•Z 

k a p 1 a El s . 4 
g .li 

	

•._ 	.9. 

/ iq 
b 

 
z .. 
. El 

	

. 1 	
.9 
11 t 4 

I 
s 

3 
b 	pir,1 	.21 	I 	ii 

% 	1f4 ig 	
.s. 

I cl 	i< 1 !I 

	

5 1 , 4713 	ite ? gra " a 0.  43 E. ;. 
2 g 110 	X 'Gig s2 	 k-QP ‹tij 	g 

li 	k  nji .a. il  g3 t t. 
gi4 e g  ; g 	.1.. . 

;!.V. cli ! f! 
t.  li 	o_ 
Wee. 'I  2- . o 	0. 0 25 ...41 ; 	'

0 
01 aEl 

	

O
...a. 	..-@ {,:g 

	

.,2 	40-- S tz -6, 	rgi li i A g  tg -2 la . - t.. .1 mm 	ms ..,40 ai '&1' it 

s*- 

AR00049042 



1O
S

D
O

n
50
:
 S

ee
  re

sp
on

se
  to

  c
o m

m
e n

t 4
17

2.
  

R
es

oo
ns

e:
  S

ee
  r

es
p o

ns
e  

Co
  c

o m
m

en
t  #

17
2.

  

R
es

po
ns

e:
  S

ee
  re

sp
on

se
  to

  c
om

m
e n

t  4
17

2.
  

-s 
4E1V :--g 
0.
Eqsfii•  
qqg 
ap.u.A 
gas k 
2.1W. 

Aiti 
vAEis 
als2 

OV1  

aIagl 
:op a 	s  

Oii2  se, 

A !2 

Ag1191 
t a.pi 

V 0  vz-1. 

44-2s„a:2 12 
4 h 1 0ROw 

241 
m.. 

J4gEls 21a : a .s- Q.gi 
2,1z!i" cssl 

pin 

og a VU, 
• Ill 

flh 

• 

zatIri 
tR-4 
Vas;? 

01-14 

grgn 
114 4. 
QI 8P1  2 

11111 
cinv." 
0412 
ag..At 
0111 
.gard1-6. 

A2 V D r 

4,421
V V0 

ft 
"gitIAA 

taci! gagH 
41111 
4 4gEls 

28z,,t 
a'2621 
t; 4 5 u  ca 

bV2,7 1  
141 -a2.2 
x.ELE4 

g01 

...44tsa 
itili 
AI;(31 
2,z2 cbtx-Z 

gui 

0.. z  on.t. a ts 2„ 
4E. 
401 

g.4 2 ,31; 
24V 
glee.1 
poi 

agt 
gtpl 
2wg 
'cf.10,11  

g.s 

t-i 

;MEM. 

n 

g.t 0mE 

g 

241. 

241.! 

13:."44t 
Kggrchta 

afEli 

62,g8". 
=e1 E4Z 
ani2 

Prt  
4g 2 s1 
A:ttZ E  
112' 2  

114q; 
-CO;Ti 

ni 
IE 
VAigh Ism g ,g7s g.  
R]prs gami gg 
1,114:6 
llpi! 

1.e-9§1:0 
4f3ges 
2/11;5,2' 

".;B 5:tg -t 
2i2,111E 
2 0'1 2 
Wlizg 
41gAglw 
rilg2 P2  

.0 a srg 
110 -620- 2  

-1411qgg 

OL),Algt 

AR00049043 



.01 S.,- 
tq,§, .4. a. 
la.g 4 ft 
tlto 2  -u.g 
.-oz a  
'414: mEa..ce 
larNbla gg e  
,§cEL ..rs g q 

6.2q.  s 2em 
11°e: 

.Zo2 

gaiiE 

.. 5 '5 .zEms. 
P a r° s 
kgz9 

idazss 

"V"g 

Olio@ 
tu 

..s. 

g2t-- c.ge 

gmt 

120411 
N 

tgamb3.41[1 
awgg 

0 
S . t  %Ems. 
alsRg . m laz 
:tgt .2 .8 

e 
* 22 4i2 Re

sp
on

se
:  

S
ee

  re
sp

on
se

  to
  c

o m
m

en
t #

17
2.

  

R
es

po
ns

e:
  S

ee
  re

sp
o n

se
  to

  c
om

m
en

t  #
17

2.
  

a/1h 
tt 21Z g.rom 
.41".8.Pig 
31IT2 

7 	 flgP 
Raaj 

;1151 
l e a 

tzi ch,EAA 
t k a g.E.a. 

aVg 
p.ira 

E 4 ev. 
! 

3otza 

g W  N 	c  
M 0 	2.11L"'; 
,m P 	= b7222a 

, V8 maz 

m 4  
g S  

"WI 
49T .5N 
012-Ta 
Sm -ux7.4 

xlS"Um 
1122P-S 
m oq'M' 

Valmg 

4e Eli. 

02an 
9; 4 1 

4gaia -bm .sze .2k. s.s2 
Wla Ala m  

.v2Sgs 
1;20 

Zge;2Z 
,Evlz 

23. 

Re
sp

on
se

:  
S

ee
  re

sp
on

se
  to

  c
om

m
en

t  0
01

72
.  

Re
sp

on
se

:  S
e
e
  r

es
p o

ns
e  

to
  c

om
m

en
t  #

17
2.

  

.5 41 

s.z i5 ma 

aSzlo 

VAg4 

t*.q 
g 2 E. 
g14 

N olqe: 
;7; 
at 2 ; 

B 
gahl 
•asg 

'2  .vaat 
g 
M 

D 

PM1 

oN1
MOS  
mar 

R 
K 

rig1 
V4 0 17, 4  
to"0* -1 

8 N 

R
es

po
ns

e:
  S

ee
  re

sp
on

se
  to

  c
om

m
en

t  #
1

72
.  

Re
sp

o n
se

:  
S

ee
  re

sp
on

se
  to

  c
om

m
en

t  #
17

2.
  

N, § 
2 	i . 8 i 

V4tA 

Huitutp 2  ati , 

Mil !PH 
41:114 	2§P 
4 	*..01 
4101 	011,. 

Wg 1-  dtit th-le: 	vg.gi 
qat 71 Mgt 
P.P -'71 1 Hill 

! 
a 3sg % 	PEgza 1.0 1 i 
Mgt E 

WI! A lit* q-ve -.gm §  
 

g31
an  

4:101M § 
m g.s..1;3 * 	m o 

g 

ilsgI 
Ig:ag 
Isztkig 

Ni tu  a 

g g  ag w 

Lint 
6.ge. 
4aca c - g . 
We. 

M s 
c°R.e.214 .gaS4 -2 
01 ,2gg,1 

§51_1 
550 5 

0 
a A 

tTg 
qinta a am..s 
AVari 
1-.8Ega 
gipra  
441)I 
thillA 

1111i -0: 
- 

ilagl 
i 
2 M'eg = g 
0 Z1'° c0C 

W 
moSZa 

1 	el  
F gR„ 

a—ts- 
- 

§ 
IL, 	2  s2-.2$41; R

es
po

ns
e:

  S
ee

  re
sp

o n
se

  to
  c

om
m

en
t  #

17
2.

  

AR00049044 



; 

. 

• 

z 	 - 

i ig4 	11 it 15B 
. B g g  2 	 eo 

i ...4, ii, 	t - a  -. 	.r.g 

'arg 	If IT. IT Ani !LEM .] 41 E. `a Mg 
g  66m 

; 	igal 	g: :1E 16tFte .eVil 	ag4-3 5: Z$3 g 
0) -4  il 	'40 1  iliagl 14 ! . §mE 

6.-2 g 
v—cs 	Eg. k; 114 4 11 e41  ggsgbot Ls1 

... 0 
g ih 	g21 511 r8R5 iii;E.  -2..E:;ig. Ew. 

a'N4,20 	22 
Q 

6ig 	2 g m ., .,lig 25  S3._ . .§B 	lig14 .71 	leg 
1(-- 	:2 ! 	1 :21 iil !mgag n.,,E.  
m 	 15e 

a. 1bM 6 , z §. 15  "EgEA] Ilk2 6288s - 	? 
4 	 sBs 2g 5  1T:40. s.g.P9 5_bt, z1).0 498 s at a 

1 Ps 1.1 f '517.1  gil 'AFA1 illi Irelik al 
f i 	11 

t a  ,I1N lii mi ill filim Ili .. "  g 	21 1°1 	w ilia le171 Els 	-g.70- -.1-1 Bt.. ..k 	(A slags . 4 i"Eqs 5 .gs.vg 
253  EP 2 300-g th z !§f Iii3 .ficc..g 	 pgm 

i
v 24t m3 0 4  0 -5 .3'--..1 811 2 ket 81.1 R e  Qgs a ..c : 2t1 i ig;,8 igt: g..11-10  2t1. 

'' 

 
.-s- us s  

	

8 	e g  Egl 1 22 :. /242 N i s ;z MB g§,n 6  21  0 
..e 

	

0M 	00. 

	

MA 	
0 il 	11 141 Igi.3.4 iii].”:  0— 2 	 41!-i pp ..-L2±,  sa2Z5 gu a 1

.g.ga a 6 . 

• 	

g 	...: 
w z 

tg 	A!1 	AF. 1 	 t -6 2  
Aal 	.1p,

1_ 	I 	An 	w 
4 i 

	

lip- tizil .W' 	 ]3 	s 

	

AV.  'IWO] ilt81 	
i 	ji 	2 4 

v 

igal- ..-41 .g .1.,,gts  
'glE1,5 13 	a ph 	g52 h 	i t  
lign. gsiil 49%1 

	

0 ti, 	i II W 1 
OW 0E11 gie 	A g 	PI 2; - 	i ° vgla 0 .1bl wbv t 3 : fa ii4 Wil WII 	2  2 3/ 1  d 41. i 
Oh . ale WO . t 2- 8  1 t 1 i- ; 3 g2e . 	,,,z i a 	.R ,..E-ag g! 13 .0 2  I 	g I 
tglilgq.a 2AlituRaist@x. 	1 	ill.11 wla E Rs 1 z avs: a % li 

It 	.a-- t 	k -42 	2 1 	4 Eif i E‘Rgi 	gl -,,. 	g . 	i 5 g i 
41' a 	tAa 9 jaAn 	..- 	21 8 	i21 i i fa 4-2 . i.2 0-2  ! g If g g v 1 	g im A a lag 4 v i '4.01 i .-garg 1 t 1--r.   
;tip c i. 212 : 	2i.c..g :;. t m  
41BA1 g WV. 2 igeR% 2 i 4g 	lk '4 	13 'as 1 z 5  . -.2 	

!.. 1 .= i  
4 tc, 	,G0 	x* 0 'El..5 c2 iga5 'cg t G,B 1. 4g 1 >. t 4n Z 4 1 -4-igoli ii. 	--- 02:1 iii t  ii..4 	W02 4- — g 6°1 4  .n 	itl..2 2 	.Z".n '" „p. e  , 

5 ri 	4.-9.a 8 v.m°4= 	z.'  , - 	.10.3 a . qt..: . ..zt 	- 	B t. u 	.,144 Et &..'az 1 	1.21 ct 	0'1 z ce,' . s o m cc:am 	 ED :2 cC, 
O g c't we 	2 2 4 s2 x c: m.. mNE 

ft 	 N 	 N 	 W 	W 	N 	W 
2o.= ,-.00 	Z 	e 	th 

•0•11/, 

AR00049045 



R
e s

po
ns

e :
  T

he
  F

E
IS

 I
nc

lu
de

s  
a  

b
b

lio
g r

ap
hy

.  

29
7.

  P
le

a
se

  e
nc

lo
se

  
fu

ll 
fis

t  o
f t

em
r in

ol
og

y.
  

2
0
1
  H

e
  

D
TS

  m
ax

im
iz

e
d  

th
e  

e f
fic

ie
nc

y  
of

 it
s  

cu
rr

e n
t b

us
  s

ys
te

m
? 

=0 
1-§* 
Jqg 

ll
E- 
.0 

11 

1§ 
.473%4 
4.0  . U) 5 
it 
03 
Ei 

F IS 

tp 

1*.4 3idlg 
1Tgt  

:s1 
ta2 -  3m ow 
wg -24 
1 '5"t 

h
-D 

4 t 
l v " 

:Ega 

aas 
2221 

13•:,•g• -s: 
<2E 0. 
M •al•  z 

,=Ee 
giZe 
da4; 

1411 11  

So 
o 

W6.2! 
'ashAllt E-0 
72 6 L§' 
441 

rs27„2 
-toffs 
S4 m 
11021 

1) 4 ”. E2  

gei c '2E 

V11#1 
g1 1 1 2. 75 U eimioot 
teet F  
P lgl°a  k5.012o 
45:41. 

nrStil 2.§ $2 21 

4.1qqszl 

zEgg zve. 
140114 

igai 
a -1.1.1211 
'2 1.:111:1 skog 
".SrmAK" a 
giTUz-

.R2- 14-A2 
Sb}:4
'tA 1-We 

11 

.g NS 
128Pna -ul 

01114 
iggihigs 

-4 ,1 1* 
1 4W e ' s  E 1103 

N64  

3 

-I048 
2341 

ahceri 0t--z-mr 

ai
482g m 

2 e 1 §14! 
iaiztg au230 ;  
g,1 3 ,8 P3 
2§ 2 ,12 12  
11 11111 ...Es., 
Was 

i§;: 2  
i;g2iti 
Kngt2P 

124244 
1g12P4 
RAligE 
2 5 Is .m 

O 

giu;g113...g 

E 012d 

AR00049046 



N
ov

em
b

er
  1

3.
20

0
2 

0 

D
ea

r  M
r. 

 L
os

  B
an

os
:  

Su
bj

ec
t
 p

ri
m

en
e  

C
or

rid
or

  T
ra

ns
oo

rt
ai

io
n  

Pr
oj

ec
t  

I.
  

W
e  

ar
e  

in
  s

up
p

or
t o

f t
he

  B
U

S
 R

A
P
ID

 TR
A

N
S

IT
 P

ro
je

c
t.  

R
es

p
on

se
:  

C
om

m
en

t  n
o

te
d.

  I
t  I

s  
a  

st
a

te
m

en
t  o

f o
p

in
io

n.
  

(1, 
T

E
S

T
IM

O
N

Y
 IN

 S
U

P
P

O
R

T 
O

F
 T

H
E

 B
U

S
 R

A
P

ID
 TR

A
N

SI
T 

 

W
e  

ar
e  i

n  
su

pp
or

t  o
f t

he
  B

U
S 

R
A

PI
D

  T
R

A
N

SI
T

 P
ro

je
c t

.  

0 	d f,-, 	0 , 
.5 -2 	.p.  0 

. 9 	. 0.s.. 
. g 	2t 	C;14 0  Ci Id .9  
o 

• 	

yo  
1:1 
0 li 

2 	
770 .14.0  

.0 	0  
E 
n  

✓ .1 	42 

p 3 _,.° •5 g E IS ..t„  ... 

0 	• -a Is . - 
WI 	g.n%-  vog 

. 0 
O E 	.7.1' Egs2g 

-.  

d ''n  
5.1-E 	.a. 
E. 	2 
et 	0 

.2 F, 	.N •g° 

 .0. .g m  
8 	.0, .0. 

..e.g d 	2 0 . .0 0. 	 mm x  
g g iy: O 0 11 1 	0U'0 .., 

,... . 0 

=z. r„.. 1,  

Il "  z60.2
7. ....0n0z 0 
ra.  

2 a 12 	e  0 a a. bt, 45 

2 1 S .n 	-s u -a g  t 
O E'.-  

= 	tz g •n 
2 •Lii 	r" 

2 

▪  

g 	2 	. > ,w , . . , 1 . cig .• 0 ! 
...g 	g 	• E 

.g f rj 
11 11  ; : , 4: -: ; C6 WE 5 , 8-4..mA 

E 2 s•  
. ...!  
.. 0•.!•.  , 

E'13  Li. 	..., -.., e 's 2 

4•••1 

• 

Pl
ea

se
  g

et
  th

is
  p

ro
je

c t
  o

n  
lin

e.
  

Fe 1 

AR00049047 



	

3i31P10.8 	
,c 	2 
clg,g0 	

>. 0 t .s 

	

810f474 5- 	8a0a 	 .6"5 
= 	p.C... 	 .?..1  o- 

4 1filigi ' -qarE 
.0 0  0 

	

a-. E 	-6 0 
a 

0 1  r  .t.g. ..›.,_. 

	

8  48. t i4 -3 d A 	_g

▪  

e30 2  
aWci,  

	

SVR_ 	:a a 
0 0 0-g 

	

-s 1- " 0 1 15 	Eg* Igi •a 0 „, 0 	- 0 	 4.m..2.0 
g i g ea 

5 0  

l  .2 - 
-0 0  5 

	

e*5 g 	0. 
e) ),...s 

	

. 1 > A"D 't  9  g 6 	1 fi.4'"" 	
goq 	gg . 	.-.= g "N a 	g t; ..g • 9 .sgVangag Tla 5./1 gl  

	

I D47:: -"c' to" emu 	IF-  2ch  
. t.,  

0 .,3 Oamge  
1 	- 	.... 	.c .14 . 	 mmou 	.4.... , 	 P '0 	8 	d3-0 - 	...a- 

g 	gAls, N.g 14 41.4 gA"- 	.5  

ti 	8 -vfra 

	

-8002AL; 2e.2m 9G vig 	lq.A. g 
., 	 ElL t.,g. 0  ts .R.glm  E 	

4... 

• 	

u.4 I 
.b4...=t$ 	 U.  d2 0 	

0 	1 

g 	
• 0 13  i 4 - 	 7'4 	" Pr 	 g ° 	n. 

O 0 

mAgqn11 
0 0 

 hitt- '-i.E 2  gi 0 .0 	0 	.2 .., .1 
 cre 0 

= 	g .5 0 E 5 b 13  n.--' 	
0 0  re 8 bo 

• 1 "  1 -6=N 	g 'UN e 
a 	PE -13 0 .0../5 .21 	„ -:el 	.5.g.  
g 	a IA .sEeoa u  1;.gaba gP '.'KsT a 5  11 8 -5  1- g . .0= 0 

0 

	

u g -.,̀7: 8 "-e. '5  •6'' 4 1 ; -n 8 	-gp Ir.' 	6- I 
0. 

.?,1 	.2 eh, 	&Ig.i',"  
*Vol-   .5=  A V ur4 8 Al g

"..0 .- 2   

g u  
.. 

g 

	

- 	..., 

-- 

	

c 	.2 •• • 0 
g . 

	

41 14 0 ••edt t; g pale 	b I --P 8  4,L)  g 1 	
tzt7i'r. 
.... 	...6-3 0 az 1 41§1.:alni 	41.1" 

UI 

U 

0 

UI 

7r :2  
0 

CLT, 
O u  
UJ 

lb; 
a. 4rt 

Z 

an-dE- 	:5 	- 	be 	0 

	

 . 	.5 	>...., L. ..  
.Et 

0 
0 0. 	 "' g g re■ 

a •5 . ■,1 gall U ! 
.5 	 gler 1 711 .2 	

o .....-. 	0 

I. g .417g  •tp.m--- 
WP. s o R 	 - AR Ei .g ; 2 

0.. 	0 	_ 	no re 22z,- Pi 
a. a. 	'5 "T 	g§111 -g1.1 

   .'5

s I
TE
5
.

.

"

s 

u  
00 

g 
	
q

b 
, 	R 	g 	00;- 

• V1!18  

' 

get 	- c - g 0 ,- g'• 	
= g"" 	V 

O col 
 

?, 	.l.0 
0  0.50  'S 	to 	i.....a 

t .4. 	Yi ,..2) 3 •Yol g 1,2 gti..2 	s iu-0c_ 
G 	@ it %.- 	• -S m's _§ - a 	112 1g. f 

..,4 
Y 	

1  
• 1 . 

m 1 p.g ,11 17,0PPV072ing . .:. b0  2 	- ..-. 	c 	 4„ 136 	-0.Ses=gb 
8 ..- 	 , 	2.g 0.=0,5 1,..-..u.0.-g0  

c ..... .„ 	. ,z. ... -...... 	.g..., ., 	t_b 	-- 

h 
e a 	

..2.(J4 li .:- 	 13 !e; 4.  '; 	.:2 ilig 
g. 	E6., - 0 " ."' .. 7. 	0  In 0., .,g, - - 0 m, , n  0.0 

 .. .00E - m=Es g u 

E252.3-E, ..  
2 	V.= c 0 	.  10 8 

:IA .= 	:g .2 --- . 	....gm ..  

Al .01  1 = 	: y  .00  ... E2  0...ts.t .0 ._ a -..., e. e•L t 7 d -0 1-• = 	lip 0 0 - p, -0 50- on "It -D n 0, - - 
,P. 7,  g 	E = 2  g 	To g,  o -e 5 	 u . 4.4.:0044.Z.511 	.3 6-4 	-EXcgz.,..,°' 	Er  g 	tgt4 

u 1t. 	

• 

›,g 
g..o. il. 	:, ”;;;.:.iii illfit! 1 	Tg.. -...s. 	m 	-a. 	3.-5 t ifj umHu.,......71 	m-  

I [L." - 	 .0 o - u 	.4.-  
5 	B„Igg ,,.. - '5 lgg 8. 74 	rE 4.13  c) 	u5gi-Mm 2 6 gi-v .Z-.5t-.m u.74.N.-;53t Q;g 2-174Eaa 

AR00049048 



 

15 m 
ag  

6 g; 
I .0 
g 211 '1  6 W. 

wt m Em go-47, 
mY4-g s  
m2gv= 

• 	14is 	 76 	a . 

E 4. °II Itir ilk IL i l l ill 1 
 CO' 

hati BIM gll 414 121 gs 	-.11 	,psc 5. ag_ .51i 
1 E42 '4154 li a.z V. .. me  aga  !!1 § ! !P112 1 tl  : 1;I T • s 	3.°21 t 21 t 	10 

11-:: !I 8:5 al 
i1 	° 1'2 13  la 	

f ll Ol i z il Al or 84 13- 
,01 !WI dB id ill Illi 

c, ilf 11116 WM 4". 1116 hit 
8g; ai ea 	g -2 14 2 .'g 1s0 - ElY 

ill lill: 1111/14 1;; ;I I : Ill  

.-=  

Wi7;. 74mg lipl; 4. -;.:: I PI- .55E0 Pt 	-25 	gvi 'g Zi.-2 m4.2 .*"6 .2  9.v2g zu gel 	m i.452 i .-1' 43t1 'Cts 
21,1 	11 86 R ging az <;,11  :VI 0,,Jim Iil ..:gde! 	 1t* " 8 - - W3  • 6  5 

hilt14-a hi Ene '7'sii 
.2.§ rai ihb 
ci 

1!11 1 1 Eklb 	N 
t 

4ilk 

ii 

AR00049049 



8 
4 
00 

2 rB a n , 

el, 
0. 0, 

gk,d 

111 

gil 
0 0 0  42 ,81; Nma 

10; 

g 410 

tig 0 4; 

1E2  

E . $ 

	

I 	g 

	

. 	00 

O i'M 

	

7 	-Pod 
a t gri, 

i
,

• 

rig L.E.. z., 
Al :6 I I on •. 
2 .g 	g 	2 

w2 2%, 	il  
.50 5  g :s'qk 5 gt 

	

..!Ee A 	MB 

	

ga m 8- 	FIA 
--a ° 

g /I 
32-. t 

	

P Vi 	.ffi kz  t r, . . 

:11 m; '0V 
41pe : IrE 
i ii 4 .2g 
IV 11 NP vgi ?!: ?„el 
axg § ,i. gek 
Rii P ii- . ..„. t! 	lil 

36;1: 

e%23. 11 4 
g° 

Iti"" ga 2. agial 
4
.ig 
2E 2  A 

Eivp 
ine 
yelp 
kittg 

&tee- 

gni?. 

13S ,acs, 
°"0eZU -osco 

og
a2 

ft 2  0 
li 

-ghl z  
roirT2 

	

b _ 	z_s 
 Ute 
272 4 1..4.3 e i g h7t It  

°WI 

	

Et! 	ehilA gNi.sits 4.;42t  

§ g 

o vs21 
3%; i 4v - 2s-g2 	ao.q 

.tir4A4.1 -tegla gailPg a. ! 
tli gg1:01 2 

cis 

E E  
f 

/1.117 
ggEsi 

Nt sc 7 

IN 

g41 1 
kiElzEs .ags-q 

Mit! 
6ms.p., 3 
.5202E 

,ItE121 4.snr 

I s 

rpatEa mt2-R: 
k3112g 

q 1a ..4 2  

2 2 
h a 
4221  
'@e1 13 ; Sg e 
Cig§, 

giiR . 
IN 

4/el 

Illit3  
1-24:-T%g 
tian tg5T i gml *as.L..ay 
m exg.g 

1'412 
t. p..E t  

6 

2 	rj3  

71 231  "12 
ilf01 
-d1R 6.32.  
2 	'0_ cs  

*11 
1 - sti 
43 111 
6 gn .11kp s 

2-1 18. 7.72 e 
0. Coo 
EW6 ID 

.saug x. 

10:Al to 
Z ° E ° g tRECI 

i s b i P. A ng 112, 2 1 I 

34714,-1, 6  

Iblegilli 	R:11 

Bl EAlegati 2 
altrgma8 §2 ,L7EgIl l  

a- . 

1111;T::ws g  
Ilitili 

m.a5Eits.215 a, 2a-22 

AR00049050 



gB1 =  

2U 4 gp 

.s =prt -b-P 

"r- al-01 g 

g'E -sm .5 1 
- 5 cLITET.ge E 

cl• 

S =e t 
Tag? '2  
c -g'9 011.1 
46) 	g a 

0thou 
g. 

MIL4. 0 ."4  S' 
ei !IE 

U.o121 °C4 4 58  

	

.,2 0 .s. 	rri 0  
O  

-5  
0 	g MI 	

-a 0 

1g -0 	Cql: 	0 5 
t 

	

T _s  1 	-a 

g 	2 
.ff.  a, 

c 	- 	 4 d g 	0 
.g 4  -0 ts .2 	•5 g 0 
_ ._, 

a. 	5 c- :111,1 	
11 
'5 

a 	-a 2 

	

.0 	m:L1 1.-.  
-c 0.p g 

-o o 	§ g 1 	1 .5 co 
,...  

'E e 9:3 E  
ll 	; u 	 .s- 

	

...g.E. 	
'51,"-: 
s L." '5  

. a 11 ... 
.0 VI  
ow a 	

5 :3 o Ja -4 E6 7, 	-a .- -g LP • C 
'5 ' 0 

gQ. 1.3 . e g .... . 0.13- T 
Rg" › 	.5 .0 	1 

	

g -N ,13 	
0 

'2 2 At o , c 
O. 0 M o o o. ii. • --E 

.,., 	.s > 0 
.0 	

▪  

-0 	> ..a 	■cp 
g 	 M5.2.ftvic 
T 

1 E '? 0 .  

.... 
.c" O a4 u '5  , E .g E 

a) 	ID "El .2  ,• 

E .s...; 	lilliii 
2  
.0.°' 	

' . 1 il l  il  7.27E a 
es 

 Uo 	2 
0 . ._. .., .1._ 

	

S a. 0 	.t.• 3 
S 
0 *-- 
4,.... 
1 
at 3 .0 =..,0  4, 	.51 2,9 i1:;'72 .- 	-6____.- 

E
... ,....„L ..n. •

. 	% T
r

3- tErd  
O 00 

.2 2C4 1 ggi-6,.1 'E 1 4  
1 .:qltilii O 0. .2 5 A .6  3 .8 ..... .,. 	ap,-=.,,... 

O DO 	gp L'.. 0 0 SI -5., -°' en 
e f., 	:-,1 0 8 b •F,,. -0  r.: .c 
2:z  

i' 	
- p. =1 	4.. •■•• - . t 	0 13- g 

........0 	4.18  I- • •.= 44 1 ei kj  . . . .g 0 .2  • g 

10■11 

IMM1 

■•■••• 

i g ,... 
4 	21 l'. 4 ES 

„is' 	.gA tg] t 4 1 2; 
,...14 	

11 E. 421  ar 5 .1 

U g 5 
g g g 2 16gi it b' 2 eau 

ill U)  
	S 1 

13 11 Ig21.-. 
' 0. 0 44 

7:4 112i.  L.  

m 

.2. 4=  
03  u 4  
g 	izi• 	tg a 
Wi E 1)0 	itiag 

a 1' CF, 	1 ,,,• 0 0 	z Y 	 ... 	.. 7,,.• .... 	• 	.5 ''d 	0 

	

8 	 0. 

8 011 'fi '5  

00' -0!1:1 Ilk: 
113 .g.„.5 7. 	> 
0 .. 0 

0 8 
0 

	

.NN.01 	4' 33 	-5. boti 	g 
T 

	

-A. 	c, 	 ... . 
i PI T3'.g 5. -or " 	ab •a igill.° 13  

tn .s 8 •; E5 t .17 >-48. 2g 	"§  
ng  a .I l'i -gii  0 0 . .... 

• 0 d. 	- 	2 2 
E .2  -.4.5  ..,  .1.g.fif,g.s 2 c 8-c 2 8 -s 

111 

ari 

ii 

3  K a Iii z 4 , 11# - 6 oi z . 

AR00049051 



(Jost 
.0 -s 

0.13 
h g 

	

u. 	... 	_ 

	

4 	
1 4 4  

	

4 I 	g! 	"a g3V 
0  ° EL 	.13 ci,  m e 

..2 TeE 
P 

a 
.F.  

g gRggZ4r, a 

	

ta 	d g  t 16 -s V g5t. 	gilvirg 

	

Ia 	,upg›.12!.>.• :dgei;1 

	

g 	.54, .5 •E g. ..-- t g 	t'.3.14!, 

	

UglE14.4-5g 	,s'y .g, t  g 
g-ao. 

.2
Ugl-S3 

0. 

	

a Ne ,h Z., 2 • S 2, E 	1 1 -114 2i 0 	..uzi ..9. „ 

	

.E 	 s8gEEsV 
0  
• 

gg.h1211 
co t. 2 0 .3. .5 b •  

	

2 	74.bu' 5 o t g 	341!gil 
-2-  a. 	F2 

	

8 	•,,  

	

g...1.1-1.51 .5 . 3 ,... X 	-5511414-.= 
g 	LI  

	

:5 . .B V 1..' E*4 b .g. 	3° 'ITI 0 E'SeEg 
.2  

	

.1' ""sH.T.glIlag 	gx0E 4 B8B a 	0 
c -   i 	2 

I-, go -gs. 	..,0° 	-.b tea ga • 6  ti 
L.. 	 g 1 1 c .0 

 

-0 0  

.2 
(..) g 1 

uu Liiiiipl  
*;"En-ggl . 5 .......,,- E ,,, ....- m.  fa 	5 	o ••• t... 2 0 

o gi- o 0 
3 

IN 	0 6° 	I=3  0 ' o 
a. (.4 

.5, 'a ... 	5 	g 0 
. 	'V ... .80 e 5  8 1 a 	

.g.r.g."RZT 

a; )..• -:  
2ZP. ig Msa., .C.Nr3.g 

0 
.0  

gilra 
2:3? 

lIgg 
sat,  

011 

4.g gl s4 

	

t"' 111 	
00 ,.. 
&Ig 

30 2 	S3; 

	

1 0. .....E4 . 	
W. 01 1 01 .:14. g 

	

gill.UR-0 	BP. 
14 14 91. gB. ..2 	.F1... 

c

R. 
-a.. 

.5F= 	Xu-g 3  
i o •rs rilgi A-51 a% = 

gra g 2 1 i 
Ll 0 
V .6 2 ve 	g 

5 

	

9 g 8.c .n • 	9!'g 0 . 
0 .5 	41  .E 1 5 , :a 

3 11211 i1211i 0& 
U0 	g4.: >,s 17 -5. 2 at .c co 3 .cu  : 

9. LS 8 .3•
p  
-3 	

a: 
-1 

11 44 g 	g 2 	• 4 -3g liuraysEvc; . 0 0 •-• ''', > g 2 
g 	.0 g iii 

igglgiP'2 .0 .t
---, 0 tin- 

g g 'cl.g 
0 

.8-5.1„-E.r;:s2- .....,,F0 
-480000 0  Y 

0 0 
co c  -d 0 .ic .52 toeUj .E.- 

	

...i t,. .9 E.r., 	m -g ..., .. 

	

. -0 -=.• ,,I, ,., .- L. : .2 	_ • ..7. E 

	

tri ..-> "E, er 11 g 2 'a' 0." 	kcc.".  .2 :-.• 3 

_ 
. 	0 	,..0 .. 

... 	0 0.5  
a 

 
e..... 	m 

u g 3 S 
2.4A3 

,..)  'Bult265 
b= 
..) 	.. 	 -n.-4g -1 E 
LaTil  

'E-' g 0. 	0 -2 5 3 	1 to.§ •'4. gi 

e'rg5.5 1-  
s a ..g 	31531..aa-EgE " -5  
1.!-17.g1 	U -.ow g ..a: 	-0 to.- 

052'm .. -- v 0 - 8 1 
...-,1-ii 3)...g 1 s §- 5 .:: 8 g l,-• 

-0 0 -0 	e, 'S ° 1,,`..6 	....g• 0  g -e FL  ,... 	o .5 
0 	.0  

'5 	1-1 0 g' -a 	In 	oe 	.2 -asz, 
r ..3. 	1Tgals.b- g -u 0 , 0 12  S :a 

a 4  
.... 	.... 

, 	0. 
0.S,  0. 0 

-N 
o R 

;1;111 2 -0 V-44 ; ,_. 	.1:, 
mnoam 

 : 
::g .5 

i 
a.= ...,.......g.1•E-o-s, g'iut'is 	0-0 ,e 0 . 	 0 o - 

g:. . To ' Ert  
0 - I  

..s= •a .4 ea l u-goe -E - L...? b i 
-".., 
:Jut' ia gOa'StiT-'5' 52 P-0 

L E 
V en Ls tt la 	2' 0 2EPI Z''.g7, 4'';g 4,  •-• 	to . - 0  8.1 0 agb..H1U2.5E u,--. - .g 'B. -  

e.P 	•-• 	C'VC :ga ti  4,  e. r  E 0 .0  .... .-- 
."....g LI 1 :E9.5.4e41,LLI 130,1ti..E: 

I-- ca. t• 1.::: 	GI F..° -.5."  1 74°  VS  

AR00049052 



t 

- e 5< gggh 
.= 	

.6
%%76 -ggf.0 
cp 	

a 
gt...10,e.- c1,04161 

! g i kith 
$.24f• • - E 
2.0 C9a2 .Y°0T 
PESTaNR 
AEt4.5, 

t.E 'Mg19 41:1* u • v, 
R48@ .F 2 O1 

S 2 1:24 
pa's gial 

m-smNS.74 4 m 
2P4taqg 
"spli 
TA1.0§3 

_ 
A4tE.'h 

;Iga2 ,14 Nig 

74114-g:gg'Ts.8 

• 

o.N4 
o,A 
81".2 
.02 
115s 
V ow 

28 0  

=

• 

0 ,• •=6 
O 75.5 

2 :1  .-E0 
g 

=T 

§ 8 
'13 m =e  

mE-5. 

7 

• 

tn 	 c 0 7,4   -5 	
It 

	

8 	

:gr. 	

e 
; 

' T.
; 

	

17 	at I 	-q .t, . .5 
0 

u  ?... 

-a 
0 

.9. 	.5uti 	00 
§ 4 .5/   V 

.1.1 =  e.P .0 t 
g 	I"! 	.17@ 	'sr. 	..algAll 	IAN .-..3 	g 2 	z 

al 0 	 WAR as.g 5:- 	• U 01 .. 

a= 	A 

	

C 	 Fo 2 .5 	g 	RHO 	0. -3. ...,..4 
 

•. O oE 	 uP*F o•-.0. 	-it 	. . 
.= urh a e8 	,0 tBt 5 	.5 s or. . . , 	... - 	0. 	4.1.64'3 	i- t., e  52 -g 2 7.8'6 	o.0 	.4 	me.44A2  8.52 T 	8-47z 	•S ff 	'0 

O 0 

	

E 	
5 *4 0. 

I ° ›s o  • 	 g,..0. 
2  g3 	r ` 8 1 'g 	7,2-Et . -gR,9 

.-e .8 	M's; 
.= 0 

0 m 0 
- 	0 	

-4° 

	

= l3 	gkigES 	0 

- -8 0 
m .  'AB  . 
E.I.: 	:E. O .s.,40 	5, 0.-3 	g'I2 .a6 = 5V,,,,, t... 	it7o.aN 	li te .-  0 3  e a 	 8N 0 .3- 

TC/21 0 	
.W4 .ERI 0 	aign F711 gg"g a 0, 	NV 	u.r..•a• P 

	

0. 	c442.si.g  re 0 
0..0 	

c glil 	
.3 b p 2 2 111 u I' 4 k2 •c g 	til 	.T.Y, 	g 

..

▪  

:6- 	8.2.. 	 1 a  = 	1E  

Ni v ea 41 .0aLL. ..4 ._, 	:2 
0.- orFo  w 	 LE; 	d 

0t 1, 08 	
,Illgy 	.--s 60  o="4 g 	

.1 . 
1 .t.P.51 '1 2'7 T 

a 	8 -a g Pg v m Oi l  co .0 1J1 ..mc 	
V•J 	.g .C,..g..g 

..= ,-. 
71 SI ea 	 ..o - a.a 513  „gt.0:

• 4

, 	Es 	 E , , 
c •r, 2 t• 

8 	e•E g  

	

11 	.t„,, o pu0 a .e.M 
C/3 

	

(5 5 1 •2 	K.:2 0 	
iSibt 

	

'6.3 UE .-0- 7a7a  8 	--s zg 
-68r. 7,•5 .9 E g E. 	 - gia 11, qRAlj WI.  ... .N. 	u*4-, .h"F d til o E • g 8's 

:-., - 	] s  u'o" 
agill3 	0..5 -ei. 6 -=0. 	..g r.-4 .71A g2T.s '07a r4 	 -  

	

3n 

• 

Ito g 4E. 	In g.F.g 8 
Or4in 7C- 5 co 	01 	to .0 

„6. 
•lA 
o 0 co 

1. 

cr'41 .1 

g g 
ZgilA N 

R.@ 
s'aq 
Pi 

g 
-SW.; . m o 

fig Ee 
Co 

8 scope 0 

45.§.91 
"a9` 0 

1.12di 

•
3 

chg-0 
u 

e l't15"31 
044g 274.§ 
0.8g.ga u  
1 2 3 4 P54 -s a 
%)2Eff-elt -.* 
e.cP4 7.4g 
20.s- .1glal u 4m 
gM -z 2-88Tg =.6 v0 x 4. 0"- ge 
E 
- 175U 
rgg'5V4u12 
E 8,1 41 141 8/2 

m- .E 
E „-z.ed •c 13  

.u4  
g 
g .0. 
0 
* 
-RA - 143 
41 :WW1' Ea' 

n4

..---, 0 

.144 
4   

-5 	..0 
- 	. c 

1-1  1 4.L92-05 
-28

•

8.q4:V5 
Ul - 11  0.74 la 

1; - s h3/2TA.a ... ........, us ......-,xu 
23 . lkk 6YAs 

_ 
... s.s.  ... .0 o 	5-g= -E.73 = a..0 .8 2 	g4E-522'60 

'52 	2 ii l'a E •- ' ° 
0 ..d  .‘, ...d..0.06. 
....O -0 	g=

. 	

.g; q ro   

o 
4.5.2.5 :6- =-:0 -":"22 84E8M 

-d 0. 
&B&W] 

m3,;.sg2(.2 

1.1 

.1 	., Ei 	2 	 a 
ig 	Sp i t2 CIL1 

	

a.. 	
0 ; 
3 3 .7. . 'a 4: 	N ia i z 2 mi'z3 < 0scm. 	.LE.s ca-■ 

ZI.0 	•i•  ac li b 	= 	2 cl 

AR00049053 



8 

-68r. 
uN0 

u%420V 

vi at to 

5 

104  3 

4. 

v, 

>.,. 	.0 	 . ..0 
P 0 	 ... 

▪ 	

•ci 	 V&Eigp0 	= 	• 	 2 .r. g s , k, 
O 

vi •=1: 	
g. a '2 	2 	° t4  ca 	.tu  -i 	42 I 1  g g .c s .., e i 

	

." 5 	''="a-""- - • 	E 
..e' 	if.  

• i 

(4 

E " 

L... -.. 

u . 	
'.= 0 0  
0 e:so .., 4  

... 

	

ow B 	t 
.5 

Ca" c 

0 
4-  

.2 
0 c 

,.... 2 :g 

›,... g 0 
E .2  

-5 0  .-e.0 o " E 	..a....9 

	

=0.gaz 	F.0=Seta

▪  

'T 2 cp .›.,.E. 
0 a 5 :E: X 

: : o - 	 g 	'CI  

	

cc•.... g. 4 	.4 

42 
me 
> 

Era 5 	 72 -. , 	•'P 	
0 ... 	c.) 	o 

0 E 	 m 94 	.4 c - g ..0 	u 't:vt 1 0.- .c 	." 
S . 

• Veile=U -... .106"a 	E •SAI R 	Ii •B E 4 'ff 8  
 o 
8 G 	it S a r...  

7, '5...64 	z-L. R :a 	E= ,E 	.E B 	e co 	•B •  .E 

	

"IgIfi'2 -.t1 	4. -illill 1! 1 

	

EX 	to 	 ., ..4. 5 a 	0 
c 	qi a) 	,.....:6. 

	

2E 	-e5'8ue; 
i C414  

	

0 	V 	(1  0 
	 -§ o 

 
0 0 t. 	-..... 	•-d

• 

IseR 

......g, 0 
g 0 ..8 .A.  

.t1.° M rp- .2 gg'is' if 2 
›-. 	•o o JO g 	•e.s 	... .5 

6 ' 2"' 	1-a eE'to 	''j- 14* 

	

.. a . . 	
g 	itz re; g .-e, 	..- 	. 	,., --..,,, 

•E 	 .5 2  E a. "L.  Trs 1" .g ." E  0  4.. ''''  
›-0 °... 0.

• 

.., 11.. .... 
•-• 	0 	••■•.<4.. 	} 

1:14.• " 	gl= 4  g 4 	-0 5 	s_.. .4 	 .co.20.1  
E 

4 ‹ d . 4- -Ekg - O ,.., 	, R 	.9, 
u ::::.' 	0  E. 1,,, z 9 	....s:a ,  

	

.s..L. 	.„2.900R .P..  e 	t 5 F.!. g•E  es 	:n7.1 	.... g .0 
,.... a 	=• 	t 8 .g . g?' .12  •-  

."E, .9." l'''  I 	r  I ;4  rd •.= 0 0 -.0  V5 .c ..=. 

	

eT.2..i431 	
0 
bo F.  

ulr) 	'a.50 -5 	glg b b 5E4 	.g...-A,Pu nlj. 	tsil

• 

Eb4.0 g 
▪ tfiril 

co'S  .F. 	 sj  g 01. . 7g :a 	u 0 ›, ..8. 5 -0 - 	;42 Ig.,•5)_.'" ` " .5  

.5g. 2g1e.g..t , t., f.... 
 

	

p.I2 Kp.s .s 	LP. 0,:31 .1 g g El 
F r, u1 •a g 4 

ggg ix174"S a ..0 .5  
ao 	

m ,... 	„, -.0.S 	..E ..2.5 0 :5°  c''• .7'"6 .`a° R. A t ; 2 -a 5  .1=-5  

	

Ell'a(15.P.:B 	'''.c 	4'21. 4. 0D" 231 
L. 	.0 . C 	

7 F :...- 0  ., ..-g 	.u. 52 	.1x...s.. 	5 .2   
0_0 m 	 _-o c 	e 0  0

• 

50 	..cT 41 .2 	a  ... 	._ c 8 -0 c b° b 4 4 o = 	m

• 	

._ 	:.. 1,-o. 	
.1."2 ....0 T5 S a' 	0 

''' )3 t 2 .= . E  tI/2 g . 8  = 2 Y3 '4 '1 E  ch :112 1 I ii.1 1:-1 1 Ii II 3 1  __II 

	

a 	_ 	(4
.5 

	

.. g 	E c , 
044 02  

	

"5-2-24a 	R--8 

	

F '7i3J 	-B1 2  .. " 4   

ill 	0° 	" 1 1 	''' E ' j 1  i 	
. IT:.t 

	

i 	 esg- 	
M151 Loc.. 

E b 

	

--, 	 a ". 	-EL 	_ 	•;.■ 	-2 -a ./3 t 

	

i 	gr.§ 4 .3  "i " 8 	- 8 	1  
- lEll 	le 	gtg lgs 10. 

,E 	..s 	ti. 

	

...g 	4.1,7 	4.12 	:71.1°.(3"8 	R 7 g 
. 4,5  .g " 	a .4  0 

c •B 	

0 0 
c ••2 	1 	i 	i g 

	

7 	 00 	 a : a S ' rc; 8:a. 	.E1  g 	.c 	a-„

▪  

i 	E 8 
•! 	

..._.: 	...-! 	.g f,04  5. 	.1 	3 . g .8 	8 o.  ig 4  

	

_i 	 E 1 ti).S1 lol g g g 	-e '-2 	I TS 	..5/ 	• 	.c g 0 	P. i 	 FiSA 

	

E -0  . - 	to  o 0 	/ f 
.:St., 	gfl A 	--.2-.5 	2 -8 	13 t.4 _ 

I i 9. E ci. .0%1 -9 i.g . li 	0 2  -5  

II I; 	:11 7- 2 	••8 .',.ga.  1:g1 T g2/ 8 ° 	0 - 1.- 8  
. t se .

▪  

2 = 	8 "5 =, 	81 , s_.. _ 
-i. 8 	it3 g- 'F -8  . u 2 	 . g 	o 0 -.--. 'e- 
t t.§ 	.g 41 g," 2 	Ts% ga N. .5  X 0 11'1 Egr  c 0= 

	

. 	IA -0 	 " - - ILI 	0 	.2 '6 0 	Sfl 

	

(... 	
i 	U ggg 1 .ggg 	.4.1 -e .gg2 g-Ev2 ...8. o g  .2 -114 	:-.7.1fg 	T, g; vg lo2.3

.,' 4. "7 1 • 0 E 
o ..= u 	 e 	... 	0 	. . g 	,0, F-'*-6' 	

tgg LL3 	*"..: 	-,.....- m 	E 	..... 	0.-,45 Q -E= 5,0 g5 gag.s a -41 9 	E 	
VIQ  4415  

	

8..E
0 2 	 ›:... 
..:-.0 i 31 4  ..., .3 .g .§ 2.0 0 -3 :i0-  z e rct,   

c. L. •■ • O... 	 0 	
lag 	

MO 

.1 Ec  e Z g s. . a.c.1 4 ....s.„ 01,„ u s %%pa 	t;= 	7, 

	

E 	.....-moc. 
E - T 

V3 
8 	0 0 'B' 	. = .F., el •S ,...F ..., :a 	- 	 r.. 	..a. 

.4 , c 

	

p 0 	g ..v. 2 ,2 e 	oo 

.0 	0 -d . 	e 2 2 	 4Alg 	41,2 	E g 

	

- - 0 Q. g . & "8 ...rt r..,4 -5
• 	P. Li ,T cos 
	0( • 0 4)  R _.., 1.....po..5 	milyi..4%flm 	V..= 	...-. CI. 
	

gg g•E  ' 1'7 i 	6 1; 72 - 	_ ...9J.,  g 4 8 t  u IN 0 	.° VT := u a e 

▪  

•=._ 	v  .-1;,1- 8 ._2 : -0  .„ i.LI-2 (2 '2 E '5 '6 	. ..... - , 2 
.c - 
(Pc' 

:EZct 
.Arigt 	

;€ 1 = 
nu - ..'4  Ca 0 0 

0 E E ..E • u 0 
1-,  •E 0  
0  . .,,, . 0 s p  = 2  6  ./ ; Eq, I A.  a 1 0.  1 v..  g  

a 	 . 

	

c 	..!...g a v 

	

.ocAltu 	N =  

	

,i 7,:g F.., 	.2.  

..g. 

.c'' -fi I gE1U3 dg08E gg8 g 	 a -5 P 22  .... CII 

	

'0 ChM 	.4"tg -....uip. ,I,Is ,. . 

o 

et 
0 

0 
. 	

0 .= 
E 5 = 

tl . g1' o 	 s, 
g3 	 8 	.s -r 	2pa; liqe0 
.0-d  Pi ig 13  4i4g 

o. 2 

AR00049054 



-6 — . . 03  

12 :fg"  
z.V -1-a3 

tgtE2I: 

Ma! 
37=w-gyi 

o 
g s t22g 
In 

gkw 
PARP 8  eegrg g.g2gzi 

-gg'slvil 

1°4 71  

021i3-13  
c Uack- 

ailg
•  

'8 	2 

00 -0 q0 € 
8  
ct 

1p 

C43 
e-g 
acia 

§ cip.r. • Egam 
n12 
rid z3 
Pe  gaaE 

8 3 1B 
m5k2  

07.5e CO et 

2g1E cla 0.2  

t sgE 
mg E., 

gwE, De
ar

  M
s.  

S
ta

bl
er

:  

 

I. 

1; 

No
ve

m
be

r  1
3.  

20
02

 

  

O ; 

	

ea 	O 	c 0 
• 6, 4 61 In  

ILO; aa 2 g 0 , 

	

Z 	84 °1 -6c 

	

Jo 	
V2Pit * -c 

6'3 -2.asglz 41. 	. 
o 
74  ' ' E e   0. o g 243 ,40"...,c3p_ 

"a -4111EV a 

:1 • eggiOgl 
k k Iga:W a 9 U r-00 6 ?,e 

g 74 .0kilZa k 
1 ha 2450 

	

o 	., ”V a.2 f 1. In  ..T. 
a. 

	

e 	I, 

	

a 	40 
UJI 

	

le 	..a• 

• 

tlsg2.-4 
Pg-srt 4 , . g .s; 'ai p4VIR b 6, EvetEt 

4g IL) g jt i 
.% 

	

e4 	cl 

= 
!•-• 	o 	c = 	o 
1 	

..:2. 
rg 

1 	:gi 	• 1 
1 , : f il .7.4. • 

	
.3 8 	a; 0  

a 2-   7; 	> 
.11 

'2  I 	1 I 	a z  

g4 — IE 
!I 	

e 

1 	
..= 4... o 0  

53 	 g °-at  

g. 	4 g ;08 
gl TO' 

2 	es 

0 	

.e.11.  
0 r. 

.5 —, c 
3 •R '6  

: 
. 

COQ. 	: kl Pj 1 1.1 ..U.= 
n! 'S 5 

.5  Ta. 	.§ 	4 K. E. 
. 

Lr) a 	 c .5 	pg 	trys 
d f., 	11§1 
-68:2•?, :4- 	FAi 
.. • 	 7.. 13. 	 I EY u CV 0 	 .0.1; 
u ,.0.0 	 8 §:c 	o ,`,..), 2 	.0  80 a 
1 kit% 	1 	.e:g 1,  og S  F. 

7 

1■./ 

•••••, 

■=m1 

I 
ram 

ICJ 

AR00049055 



2 5  a§ 
CL 

CO 

ES 

a 
0. 

ma Em 

Rk- 

ag 
5E um 
5gc e.g 
D5g. 

gt-2 
1582 
=f2 E 
12.0 
tr3r, 
a2e 
gl3§ .  =cr, 

a 
4-2 
CC Em 

g5 m  
320 a .5 S 
1E 3  

Alt 

os A  
ifirt 

gcL; 

ONO. 

121 
4g2 
f" eT2 x e ,a 

,3 
5.8 
72g1 

%man 

d2.1 6 g .. N  

_ 
b 

.gn ES 

220EItaatg 

Z82o>
1.24geg 2 1.2 1 

.°2E g-2  

0) ,1 2 §l6ih-q 
rtglgt2Agilt 
a 3 2N211'..gE. 0  
4 '0 2 gEm E 2 63 5 pli ,04.!;144  S ge ml -lagrem 
l'211a§tgir, 
ii1.41;11-0P 
2 2t7e1"6 4 4Pst 

ii4"91191 1  
0. 

6  Pg rrTil 
ig21-imtvE'gw 0 E 
e ali 2 iM 2 2 22°4 cc  
" 

g 
‹ gg6i2 0 : 

41.Sm 6 	mc'a m 
rhinfrag.ig aVg >.. :s 0 5R -22-  °S.tigggaclawe 

m:75 . 
.,M111QS 
EIS 6 'aa b.812CS 
E E Tit bn g 6 E2Es4 ,,.03.3212cot "2sinEm 2 .2a 
guRI.tg 
TgAvdt; 

.0Z22mA tktg2 E  ..ep 
-e .E6-1P 2t1m-ga 

212 ,. Soto.e 
4gcm .wwg 
.4mmm'am z 6-52slia 

g" 6.5  

'° m'arDgag. 
1 101t;T. 

*-e- Vpas2.11  13-e *RI:R=2 
ae55m%Ell. 

-3 4.4 

hli152§,; 
N ceS210: 
1 1 1i11 1 1; E.mm d0 B 
3'as 	- J 5  

DC 9,4 
uirmAggi Ti n M5E 0g 
itt zarsau- 
gE2Si.gilig 
.0- S 
itftgi; 

.02-em 
a
.crt 12 75' 	.44,0 

Uta2a" 

2 Rbil 231I V idg' -Ws 
t2 g-E a% IC;.  
113 

C5 

1#11.6:1 1:42 ...e6=0 
1411012 DIE 42- 

Amg 
8 g:oaT 
Einifgg e r§2m.s 2  

CC 

Ilitfig 
1,3 /.3r1. 
utIazvg 

igvalu.3 , 2,F.3-112 21-.51r, 
!ifs gii 2 -0 E ggx g-25 otog 

c3D U5 •  

Eolg 2 i§n. 
P 8 2-58gg 

t 

11
es 6.N-ag 

141111  
°41 ;45 2 i 
L4111141 
%1 1 31.1t1 1 -2 ss.AR. 

1 2 t 121q al 1 egE lle.a g .,5 3  

'iN'ig
11082tzfl e2,1.10.E. .h.ag,2Eu 
lilifp2i4 

62 .: 9 28 
P„ E %012 tg.. 

Eze 
2 tM 6 

gEam., 
Ca 

DC 

' 24 4;1 1 -°2 t1 
Env, 
lasatig?2 

AR00049056 



I 
teal 

't] 

AR00049057 



ailgi 2  ik 21 
.7  

Cd  Cd 

N15 -2 	ai n  
.4 ,1g tag t 0 .03* 

2. 
8 

2 	LAti 
-ggIgPt!S 

.9411/1 5  11 E1 ill re6,v 	0GM 	2 
m 	

= gt§2 	
"a2113:6-6 mg2p. 	 09 	

g g25 Vg'S 	E 	atg2R 
0 	1-2 /g 	g ;erggez 3g; 	 2 0-rg-Gh Co pv'et 

tg7li 	'6;c° 	c3 ta 	3.102E 11-t- .14 	q . -2  G 	 tiPin 2 
2 i 	't ; I 	igMli 	t 	VD.!,11  e - a 	E 0”agrg e 5 1-.ggs. iNI 	! 	g 	g. tlEth. ,z  

In§2% 
g 00. 0t1 4  
&Well§ 
5:',4 "q "114 
6-.k.9 
lalgtz4i zsle4.1,1 2 

11141  V4 i 2  
INigbaAN 

o 

m .s 

Igg,g-a1 =a m 

t N 	3  
M IFE I 0  -9.221e c! 
m g 

2- 84 2az a 

g e mi 	› Ee  1. Co 	,6 

;It
le 'Rla 	s 

	g 
a% 	1: -4  2 El =41.- q . g2E 	g t 	s2.0_ g saOk 	 a : g 	2  

ita.a 4g 	E IL • fr; niP a2  :A f 7 	s 	m  psz  
g2)5 5. 10,14 5 0 .  

'4 3 "g2 1)  EP 2 .5 	g 	! 7.;la 2§11-g -g 
1 -01 2 015 	a 17,  gu 	 p 8 E 

m E2A g 	;;" 8  aa  W 	S -4  
M 1M2gE 	 E 	6 e 

 
.D00 '2 w 

5  ivt 	* 	t 	 g . 5 26e...g 	t 
;i0WA g :gm 	>p- R2 O'BmAi M 	 6 . 	- " 

q. 	.0 442 1 	a m 
.. 

i hEi 3tillliihil 14 Iii 1 Mall iyi g m 
q1211 Wilaila At' :gni imV1 

r s SAW tiillg E ,_f6 t - 
2 1 lap 2.1 1° ,..r..2 	Ommei 	c a. .3 .g. 

rgal Wiet:J2ip E.; mig 
.41it t  aBN111221 4 2101 	:ri2" 12.35  opt- 111 104 2/41X111!‘ 	1 1-1M1 1 de wq 

WIliiIIVA 4 lAili Illa =E ll i 
mbE2-"c 	3>tgIllgi -Q 040 t' ,1%* 1 .1i.R 4 1 

	

203 	.- 2  
iglill 1111 1 ii iiiii 11 1 1101 	l  Nil  
41Eg :II!! 401!1!!! Ill 

	

a 	13 	
; 

,...a3p..2qp ;la mst] 
	

.iii 
 

..a. 

!Mott pgitAtifis vlts r.sz. i-

c..t
gg..21;-. 

ge te Ttsi13- 420V 

m-IP gagr, 	41i4 
caw28 -01.i-DE-gotimi grg. aIgIsi 

 Iritti ":1,IEE"N3-iglidaG,A  
5s1.;"3 kV- Gel ug Mn 1, 4c*I'll e°%0§ 2  1-2e 

N 	ri..hg,g 	.wtt.ge.mat- 14  ',.- s1  
i 	x_lwrg .1 2 igle 2 Srl] : 4 ,  

_ s i i . lall 2.4atlegaRgs g6k g.12V° .wsta t  .1-0 

w - vli § °'' !ALAI -H.1mq 2i. kitl g 	al 1141 lira a.,:i...-. 

-1 

_ 

' -1 

AR00049058 



g8 -8 

.e2g 

111 
RIE 

4 62  

111 cz Q 
rgi 
Va. a,g  eLru 
Aat 

;1 
01 1  
h2. :41-2 

2 , 

421 

otE 

gig 
Mg 

t5.12 . m . ovg te5-4. 
01-gm 
Elp 

g.gi 
§a„ 
tzvt 
cc,saLA 

2 

4g 
• 

2 
cis 
UstE 
moE 
E",0 Ee -g o 

t;1 
15 ' 
ea! 

tgt 
2t1 
pia 
gT2 .a. 

f2s1  reV2-= 
E 2 2  

5 cen <5%2 
t i

11 

IL 4.3 

3 6I 
4. lz 1; 
S t ,6 tl 2§0ip -a o n 

IiVt 0 3-E2 
TP52. 
1° 	0 

ar, 2 1 110 14 

411 
Itik 
Its 
vat 

!mig 
dbt 
210 
gl iS 1 161 

MO! re26 

1111. 2 
1.11 4v.0, 
Tgtv, 
41.1AN vN.t tv:6.2 
IOTA 

m 	b 	"re o .cc...g .t . 
-8- 	2 0, S112 	S 

W.E. 	0 0 00t"ft, 
u gSS,.g .g 

'Ai  t- a.tg..go e° ..I-saE, 
gi  
it. iaililt 
-0. t-g!Ive E 	#121,14 ix 	Tteg a z.gai 
ii  
ti• -8.9glicl 
2i t - hmqi La 4alEg g  

: 2  Bell e  
qg-  rigVgig -% 
g..  
b

AV

5a

5

.

lc

"

l
g

'i

:'

"g

,1    

th 
1 

3q  
U 

ToEb paitW 
111 11 1S?4,2;? 
4 1g  tWel"P 
.. 0 .3  to  VaEgligo ,m - 	lie4 

i 
la  M'qtz 
J4 Oglili 

g 

gr 

111 11 .;.. 

tel 

a g l °A -EA 

'aagti 

NIE1 

2 . 

Pin; 
zaa-te:t 
v"4.0 

4eaka 

mol 	' 

VTII4 

erri 

4 1 
rri 

AR00049059 



CD 

CD 

1 

a 	
.; 

2A  
3;SE !Igg 
hig 

	

41  1 	2 .1- t v 

	

2xl m 	,3 02.72 

	

gg's..g 	gag% 

	

evb. 	rm. 

Iw
AE.m
g. l a  212gt 

gi Isat, i 
i gT,E  

2 51 1 	.-2 -_ 1212.0 
0- 058 00.:"2 -m E zs . 

20a2 01.9 

p oi 44-Law 
411 	Ig -m!g 0  

C - e.v1.. 
ea ... s  
ss-gg 
'18 4̂ V 
z§ge 
4D0g 05- s.R3 
OtA 
5,8b5 
t-ev occlus 
i -R=0 

AzTUFs _0.0 03 
6 6!tnIll 
2 .0-X.92 
:E

V2

mwm 
40 '4 
FDE 
9p2: Dmog:•  0R-n sw.s. 
15 11 P45 ttosiz tr/ 

§4m v 
PAM 
Pg 2 b 

& 

1 7712 I  R m='Nos.ce, 
- cl= gfcs 

c2 6B .§'6  UJ 
Li 

1.1 

cgotTi  CD 

ztg ra; 
r:2P,Aig 
ugggi" ze mf 0=,Tme 

c tlira."6 
0061E0. 
*Ef u slg 
gg4:8 

p 0-6- Eo 6 
0g1q.1 5 . 
02812 
CD 

 
11;511E -1.,d  
.9 2rg1 .0) 
0c 6 1*-af 
5050.g;:. 
s2Mm 

2 o'b 	
DC 

CD 
M-71.  
osv's 

!!11!! 4, 24 	= 115 
H IM 

211t 2  bzgAl 
111:11 kD 
tg -las 

Ttia 
111 2.n. - 2 o .6 

1 11 11 1 ilfl:t 
%2R".gve re'2 1 E  atEC6s 
%Mgrict mIstlg,B 
nis 2 § :=, 
%%..V.P. AL-mg-a. 

.,= 
Egigk 
4. 
gilli „VE 

ggswg- g 
CD IC 

AR00049060 



s 	s g 

V1"- d. 16 0 * a 752 

Pif11016°  

atiilith ilVillgki 
ntki.Pil 
1 11514r2  1 li i 1 5; 
Wi/13;ig 

seT 11114iiii 
iln1 ;131 3 .124Kir 
ttapp 2 Pi 
Ww21; 4.4 gzie.a m  r 1p2 watig 
2 2.P.milgat' 
driig123  
1P1422T 
glgV 
Ing
a

illi
iA  
P 

?,p-E17, 	31 
alahliilg 

is 

fil 4if 

Pei 

1.J 
I 

4-ET 
iI4 1 1  

'tt01 

ge A-10,4g 

P
zulae§ 
hD 

gs.so 

13Dt t e wag wig 
i ti ghsv.a- t 	-apaw 
Onitm 
.Kezae.23 

1 - E g 
LiEt, 

3 
co 

MM=1. 

•■••••• 

  

Id 

  

       

AR00049061 



m o—t 51  I 

Ig§1 
1T-id ko dgi  

aElgl 
'01g1 

mal 

E5 

N
ov

em
be

r  
13

,  2
00

2 

De
ar

  M
r.  

M
ar

ta
Ile

s:  

U ...% 	. 

1 	
IEC411 
Ae. = = 3 = 

01 8c.0 44 
w. D  

r4 	.... 0. 0 
IX) 	g 

g 
I 	

vf,b. -gli 
0 	gc212 
W 

1:14 	g4 a g 
,.... 

g•a:sc  4. 
0 ....  
k UFO m 	8.6.0 = w 
a 	u es l e . A 
m .-. 	_ 0 	..-..... 
4 

ezE- 
-0 . 0. 
52es 0 L•1 -,4§,  
-. a  .. 2 x 	x ra. 

2 0 0 Z 	'i 
7.. 	1V 2 '. 2 	9 	 •R 
O 	-mla,  g -rne g 	 1 	g 
i Zira 	

s . 
g 	a 	1 

u744e z 	47, 

6 le E.4 / 
g -R° 	i 

2' 
1 i 

= 	.9au... 	,,L 	" 

.. wW2=22 a e 
4:1 

 
2z6- yit a. . . 	. e .... 	0  1 	2 	.a 	: 

c73 
S E pee a  

	

...04„s 	. 	1° 	0  a 	t2 	v. 	-* 
,i 2',Z2i,  # a 
	

• .@ 1  i  g Althi :'. .5 	 • 3 t S WEY- Ii.2 g 	a a 	. .2  
.g 	U.s:gg'8  u — 	 . 	. U S 
E 	mg.;. -0, 41 ig- 	: '2 	2 —12 	g g 4 i g-g; A um 

U. 	
4; 	• U 	a,  

t a. z zt.. cs . s  

	

. .. 	1 LI E" LI 	7 u 	4 	,.....,0. 
? 	me -§.1 48:c.' I x 

;.T. 	S 44  44..2. 	- g . • 	E 
i ; 1  1 

:'3 t g 43 5  g 	312"28g 	8" cs ..t -6- g. 	ft r  ...., 	 • 
	0, . ., 

-5 	c 	. • - 
2 	t .0g 1  

kff  
-c 919 6° 1 rl a iii " " S I il 1 a • I 

I
I * .paaE-,la  *C ..rtea,... 	il 

E 

t . g ag,Sig El 	1 IA It Fu-' C E g 
::,--1 iW M N E 3 i cc A 14 	1-. gi'g 	gil a m co 	i 	i 	t 	1 	cr 0 
.e e, 
AL 

g 
2 

	

0 	beet„ 

	

E 	°Igo . e  ...a .e 

	

!I 	
a, 
= — 0  

0 	 0 .apilg 

gtd.2. . 	a 
'004-1= 

2 s  
.0 0 .L. 0 CO = te 

I 1 .4'  a 	0 
0-3.2 0  

	

E 4 ow R• 	Vi hti 0. 12  
...au- 

2E3
datl'  

... 
o 	g§ 

bap, 0 E a  ,..... 2 R367.13 g •m 6 - _ .,:, 
 

° 
U.1 15,1 1 	.0 0  

.T. 14.; 1..,4  .4 cc.:  
00R° 212IES 	....aaQ . .— = ...•, _ :_, = 	, 	. p,„ 

....§...!.05.0. 1 

BR
T  

si
II  

he
lp

  a
dd

re
ss

  th
es

e  
p r

o b
Ie

  

AR00049062 



U 

yo
u  

fo
r  t

hi
s  o

pp
or

tu
ni

ty
  to

  sh
ar

e.  I 

NM, 

.-a 

	

..... 46, 	44 

	

0 	0 0 

•B 	V i

▪ 

	.tIN 	Q 	a... 	ho 
0 
0 .h  ..• 
13 a; ..... 

. ,... r,..> .,-.... 5-  

	

'726  • 6. .: 0- 00 A 	0 › ,. 4 

il.,c4,-- -i 

	

si v 2  .F1 la 	E. = Ili 

	

s t.. a• A -.0 	.5 -IF*  
-R.  g -0 

1 .,1,,  
•Ei . 2 .° 	a 	-E. 	a N 7:1 

• (.. 

N.  

V. 	 .1=)IN 	 ww• .= 
0  as 	0 	g .5 r4 

g 1 u o v 

D. 14 	o •fo = = 	1g  ..F2  .5. ti:  
M E D 14 40  

g2 0  
.... 

2 0. 0 " - .00  
.m."  

in 0 a . 21  1-4 I.' no  . u D  . 4.-. L..= d  .. '- 	0.. r, 	0 

0  

ta 21 01 s .s -5  

8   gl 	
c

0g
u,
0

i,,.  
 
1 

4

2

E

a

) 

"
2 4 
	

r 1:0
0

„ . 

ad 

 

 P -cli '4 

5 

al 

ii 

AR00049063 



IA 
E .4. 	 g 22  d 

	

8 	I p....!gb,41,,,•?, .E0 	 il.12.14- 
0-6 il g 1 WWII ... 
§.- 	 e 

	

. 	a 	a ez caE,A 
32 gi aw 	

. 
L:- 	 sgahlit =-' 	1. ,14 g 	C 

2 22 	413.4. 	-5 	c 

§g m 7 g Hit aili 
NI g 	 g 	g 418,,g, k  ti.; IP 47 0 

2 :kgelt:acco g 41 51n- 

	

E r3 : 	a,mga -I g 	i . .9 
7 %  mceel-04- ir i'gt 

.tP4 I 
P te 1 
m 2 7g2Ti 26 g WE  azt 	,g a ?43.4 6 pte0)  434 ts-75ILITS 

oi cell 	0 U la 	)■.'' 2  ,61. ili ". g  
t, 	

2  t X 1 g' !1- 17;:i1P t  8 2 IS 	.111 	0 m 2 It l'g 3 c Mg - le .= en E WSIalig 
E In g el E NrI 2  3  .x2 

	

g k 	'ThRift.E.k —a igg g2a, U 
Za't g a A; ks 2R ,'1 1.R .-i. ;i, i. 

6 rfi te9 '41 0 
g. 

	

. 	.=1----- 	s glIZ'c"Vg .5... a a 33. P 1: 'C"1_E nnQ 
E-V3 ;ib g 'if 

4  
§¢ 12 :12:51-alfl 4 m 

sal ma ..q 	. g2,5 

   

N
ov

em
be

r  
11

  2
00

2 

 

Q.  

 

   

    

Pe
so

o n
se

:  C
om

m
en

t n
ot

e d
.  T

he
  s

ta
te

m
en

ts  
ar

e  
co

ns
is

te
n t

 w
ith

 th
e  

M
I 

• O b. 	 . 	.. 
,....—u.... ...n.a-- 	 g 	. 	4 	4 	In • 0-g 4 	t 4' 	I z, 	fg :  0. &Eg eil 	8:g u o- 13 E . 8. x  ie,..g 	..2 	t4- -8 	Kg• 	gdo ......a co 

•B 	1 E 	erta 	0 . Lti a o 0  

	

i i l  3 E.- .EI 8 	TA-12 	.. C's -ctv 	>,-13 g 4 .t.,  

	

'1'11.  8= 1 -a`a..2 2 3 	1 .1:1 '- "f;'' ?cs 	IA'q  2 -.5g 
•- 4. ca. = , — 

el ••• —. 	4.1.... 	=F 
2 . 1P 	.; .ff It 	,F-4. e  14- .;.j 1122 	

tin gi • 
•s•bacg, 4..2 a '2/ 	-§„, z  in .E.E. colt 

- ' .tirlal li,! i • .' 	11,11111 1 	.giaiii 	IR 8' 	11'g -a IC 	4:0.0  to 

	

it act l Elg 11,  Sal  I 1E 	13 :i an r7r  ti al 5422 " 
es t .  a 2 

----•curva a 
OP a iFsig 13  g -g 1 2  lid§ w fa  
Ir U  IT AV 11 5 3  ' ":7 1431  ZA•gl  g4 44.5  fii ef4 .1 	- 
li  1g gl 411 V ill .:417 at Hi 5.g.spueol : ail g S e  

	

1 41, 2i 5. i!! .  11 d id 1,gi 1. 1.1 ;III 	
. .116 

2 § .g • <f. 3  g.g 	
.5'zza.2 

. gill?,g  Hi id ef1117T,-.2 < E.D.L. -,.....4s.g.7. 
1 g .te 	..q, ,S•c ag-3 7.  0 	.... -.2 	a  E..,-., 	.5 :7_, intE gii tHit riquigi II! Rgaa.g. ,-gi  -. 0 g . NE gt.' 4, 2 r; a 0 E 

6 E  • 6  e 	5 23  21 5  g g LE I E0  

.sgegel 

.4.130
II.T73.4A  

.an -;:gil 
kiirg g 	g -F, .... v • 

„..1.-•  tgU ,OF-.. oga 475.  . 	 • 	• 	• 	;(.. ” C  a 2 I 16 . E  

AR00049064 



u 
4 el g 	u 
'4: 	t',7 -4 	.01.h° 	.. .2 	;45 	.2u1 	-g .5 	no g 
li 	• 0 1 	Igd- 	2 
,0 	.4 	g,. 	

• 

1 
4 Il- g 
; ill 1:! 1 
1. 	.ct. -2 	a-  
1• ..143 	WA 

021 x.5 rt 
4 	. 4..g  

7.4 	i.l.t 
a 
mU 0.at 1 n4.5  Op 
4, 02  1 : 4..4  . '''! .1:- 	,. _ 0  

e--4  

g 51 	Yag-- 
4 1.4g 114 d eg: .3  V* .  e. 	g ". g. .2: i 

ah .0 41."1 gg.Mg gA 

	

.6 r, . 4 °I 	VP, g  -8, ff • 

ti 1 2 	g'il 5 9  -,:, .a  1 ggs cug 

SE 	
l ufl 6R  9 Ii4TE14  

q 	.0  A Q pv  -IP' i6L'A g 5'  p.. 	-m , .43 g a 	..q 1r,u...!,; 41 	: t2mq 1 .L. 

ti-6-̀ R11 -; 	" ''' 
P6S-4 	Mu 	3  1 

CP; :  0 • .8... RV Ti l 

0:4 P,:z.a' 

pg■ft, 

•••••••• 

1:1 

*,1 

•■■■1 

AR00049065 



0. 

if ei 

.0 
•-• .2 "4 

F*2 

t 
Ft F:0 

ff, 9 

I . 
g. . Ti ilisl B.g  

t 4  E. 
0.. 1/ 	11 

 v aa 

:=. 	a •
' 0.-: 	111§6- 11 

... t o e . * g 
: 9 .m 4 . g 	li:4%  

t5 Et. 	Ica 
mau I u 11 I 'al is  

a 2172 
A 	

. 

sk .5g. -Oil  v.....E1 $.1..-14 :._ :. .g....to 	g.E.c.ag 
1 uL .E.g 	i'  

0. 

-8 
	
P
......1a2.... 
	.

„
3

.... .,g
E9 

1.

.
V..1., 
  F 1

ta 

 

' , Z.grgilig 
4-1 0i-uto"2 

r"'• 

N i 
1 R. 	3 4 

1 	
e 	2 

" 1 	
' 

1  i 	.i2 .g 1 A 

	

ril 	2 2 

	

1 	-r 
& 	

g 
11
nO. 	--411 	g g  . 12 

	

106 2  I a g .; 	gg 7 	a ra 1311 gk . e. 8 4  A 
J 	

• ... "1...0..p ... 	g o 	4 :1  

"i 	
t 91.2 Ill! 

	

. 	I.  
A .0 AAlp 

" 	G 	.  
s .5  

1 1  Ili 	8.g 
i 	 i  fiAwd0 gl 84 

sin 
u 	•81.11g84.01.1 d .S 04 1.1 Z4, 
1 1111:114lig 11 

0.. 
I 4 4j3 .2.S  it 0 1-9 2  gr il  0 LI id .  114.0 em.5 12-alp 1 

3  E tilii" 4 11  9  - al . T, 	,,-,, A ..g n 
r11.10111-1 g,'' 181 -41 41 a 
.• n't  .0 	a - 	“ u  

I ilmg0131.61+23 
-3 
V P. 

° MIR ., 1 c4.,:cuu 0.0 

g • 	
• 	• 	• 	• 

LI 	 r4h  

I; 	 1 R E 	 .., 
0:2 	1 	u 	1 

	

6 	-.4 	ib 
ii 	E 	.3.. 	11 ,.. , ,.. 	,, 	,, g  
Isk 4 1  g HI I

,
n 

gL§ IA 	i .k7. 1  
li p 1 4 11  .2 gig E .2 ] g 	Act'a 
P arg 	.8.1 is / 	,g;§ 
,.2 41 	,iil 11 0 i g 1 

4i -;-• tpi l 	; ,-i  
.91 0 S 	 1 

I  va  
o4 lg 	%.' 

11 - 
 ' lg fl] 

0 l'io:1 EA 4 l21 
1 a4apil J1 11 11 ifi 

64 q'al P.g.g i° •J..... -L-- T -9 
058 .ON .5 :2 1U g .g fg- 
2-gpOI, ,gg ti- .1 .2 
A t me,41 -22 92 2 ig 8 E16 
43 NER213, 	̀2,  - 	g .0 	gx .a'' t :g 

....3 r P el dA m  
V6 13-Ht  
,...E7, ..0 	• -Ur - u 

	

:gam.", x „,.. 1. 	01 
.4• M 	 I . ..irri • 	b• p«.0t* 	1 	1.-q vl :a 

• 
V Agg 010. ,s. 

AR00049066 



11 

No
ve

m
be

r  1
3.

20
02

 

R
es

pr
se

:  
Co

m
m

en
t  n

ot
ed

.  
It  

st
al

es
  th

e  
co

m
m

en
te

r's
  p

re
fe

re
nc

e  
fo

r  a
n  

IP
A.

  

oEd.  

ita 
LVZf. 

Zeja■ 

c 

tt.eg 

2T:E 

41124 qmor, 

201 
1 4 '1E 

E :get 
g 
6, 	1 CD.0 to _ 

g 
M ft

es
oo

ns
e:

  C
om

m
en

t  n
ot

ed
.  I

t  i
s  a

  s
ta

te
m

en
t  o

f o
pi

ni
on

.  

  

  

Z a -4„.. 
.. 9 	2 k*A 

0 

	

og 	OP4 

I. 	.3 
H  0 	S  g. 

V 11 .fl : 11.  419 
4 	

9 e. 
Pi 1 A .41  .s... 	A 	g. 
e.,, 

a 

ill 	
g k 	1 

1-.. 	111 
u 	3J 	1=ta g 	1 

24 I 	1 -1  I ; 1 p .h -6 
1 11 84 1  a lg 

1:04"12  I ; 2 g 
Eltro. 

	I A. 141  e'Vgff skt 
Le 

PI 9-.4 1- 	0  I 42IN VI I  i p Zi, 	ffil .a.  I 
 F 
pri 	

i 

4 11 1 
A 	, pi. ..ilii E ig 

0.1 

AR00049067 



I iP i 	i 1  ? 	%-.3 	f 	1-8' 
a. 2W 	1917.' 	g 	: 1  8 	E-3 .3 aza2 2  .0 VT 

15 2 0  i .r.g g be Roil a.. , - .22 
14 	f2gag 	.0-- 	2 	._.,g 	..52,Z. Q  giE 2  
14 Il l t!  gt fa q pm !qt.: 	1  4 tli 
4; i'c21r=  g* 	2 Vigi 41.§,1 fp le,i 5 ill§ ?IQ chi! p 14z s Palt ligi Bo! 11 ! Id • 	ha26 ./ iSg 	W 	,124 	— -1 V 4,-11 : tia _ -O A  pil l  ii b..: f 
g.u. 	E c  / eif. 	liga Oa fig! 4  1 IL . . 
1311  Nli 8i :if' 1 P ill 	1 : •d 1 il l  

g -4 1" 	§aPI 	
- 2.4 

81; & g.ri I N  t 'gsis 	gi!4 111m 2  t ll  n g.  4r 
§1 g hIg Z! sZa: .& ..‹P ,,  i 4  p -aim a. 1 I.. 
lig pili !! Ti !4  qei Wi t  id g eg 

kg.41. kt* 	"I g 4k  
la- f 60 k0  '1115 i 415' g  r 

Pz f-.  'g  : 	'" oat 144 41 2;11 11 w i , i. m.i R3, gi f jg 1 aki y. -aga§ 1— •  .,TE44. 	Q fft gi i 4iX 9  T  Pg i°  1 43! LG 	le bil 2  2'4 
• 

e a 	a 2 2 451 4  'iil Oh Vi 01W 1 rtt  tIg , 1 724P -1 4 121. g- 4 ,1g1 Wg -.  .e. 	0 $44-52  .z7.V 	-41 	--.: 8 -  . 0 	3-g, 	4 E Z 2 2 . 115Stg IF! .1 0 §. U t- 	el U 	 v gaaL a's 
me?„11" l'b :'''' 	

.... .. 

Its a.:qs ma'SB 	uz 
"VD 474  '-'n 12  Pal lini . za alg. m . , - 

	

a ,t. 	1 
.. .i. 

t: 
Its 

	

_ 	 :ft i 

	

1 . 	s. 	. 

	

a 	, 	i 	.. 11 	;1 1 U. 	'- 
W 0 
m 	a' 	-gi 	5.J'a 	41 	 e; 

..F.IR 	18 
ft  

	

a§ 	1..!  
., il Er;' 1 rj f -E 

6.... l  

	

. 	.4- 
.. 

	

Ii 	al; :fi 	15  
mo 0E a ... 	.- 

0. CP e 

	

26 0 	
Ag. 

	

tm Om 	03 0 	a; ag E me 	2r4  

	

4 V ! Us V 	H 	2.7 	2T gE 1 *.... 
E& 

m a  
22 

h 

	

8 	 g 	a 

a. n 

	

.. 	
2 0 

	

S cm cod, 	V 
il 	55 

	

. 	8 
0.° mf Ei 

b . ai 

	

g 	e 

	

:.28 	il 	ma 	i 
m 
P !! 2  

0Ja 	km c,1 
“ 
-. 
. ;_t. 0, li 

vm 0 
r 

J 
I 

ag 
ail r m 
2Ve E 	li : 

	

. 	 Va 
.. a c  

O gg 

	

ee 	.t3- EC 

	

* 	 IE . 0  
i! !id i 	IA' 	....,7; , 

	

mil U 	Al gg ii 	...9. .. 

	

ge.e 	22 	fg  " BB i 	 ag gs. 	14 ES :4,2 IT 	4 	 45 
k! Ili i 715 1'z 	.,.., 

,§ 	. 

1 	
II! ia ; 1-5 M e  gb 5 -0 

.55 

	

ii 	

4A 
ez .pz.. -0 em glaZ 5 	ea. 

0- 	0. 
Le 

C lia 

	

e'e 0.; 	
11 	ag -80 a a• 	22 i e 	P23  12 	g ..F, 	gft . 1 1 	ejg ti! f. ni  

25 
b i-, a=0  .g.2 . 7, 0 2 ag a 	g.I 	ti% 	0 2,42 	E 0 1g ag 	 I , .0.' 25 T.  

I 	
f erg . 	Et 7 i . q 	E 42.1  g[2.8 2 	0 RI 	Ag 

mg 

	

eE -g ccz 	e. a  4e 	g  ii t:t  2g2 2 8 8 M'D 	0 0 

° Ile 314 
 

	

4 .0.z5 	5B 

	

.e 	0 .02 a . la  
24 JA 13: 	irt 	

. 11. 	El 	g 20 'Qi°  ffi 
i -7  

	

. i 	 Of gg i 	tit *e 

	

N.1 	k gg 	i .c  
''g4! ,212 81 1i ii Mm2 

m ki Ts I i 	E gt ia? 7 —  li b  : 1- : g 13 .I.: ri all 1 1 ,,cc gr. .g,-,. 

7). 4ae 10 II . d -4 1.4 - 11 

	

-e 	
,f, 	. 	,  RI e.E 1 gga 8°  2  

LI 	 P 	eM mbt RI 2 2g 	-Ili 	;4p- 
m .x-0. m xs a 	4 

	

mil 	;s1 !II q ;I _,.. . 1  
N 

ma ail.  
4CLZ 	 ... 	 tri 	

V 

AR00049068 



.2 .4  
8w. 4643 211'ag Bt2ITtg.Kme.-E m 

b 2 gefUll gatga 
1i 9.1 203E 6We 
lA g g 2W, g00 

2 ,1 60,11.101i 
fig8Lnghag 

muw-sa m - B 	0. 

1130°tPlii 

i2§2 2 E-1,5 162 : m /,1:1 	Esg 
0

k 
 -2E5 §2 

E 0E133 °8§g gilgAg 42 ilea 
:1A11 1- 177 

2b4V-2T" — 	• .2 	C1 +1 
gifiitil ia gi 
pnm s .gglm 
gikaltbispg ga,v, .0 =g 
2iip5egiisl 
w q.i2Vi e  
§42dit123 .  

H cog 
m .; . .6 00 0 

a 	"FT0-5 oarg 
,. .4E 2t t,4 02:3 
T cp. 2;0 

Mb; W o  

ga 
2  

et 	Wii.1 ,̀0)  lac 	_si 
Q a  .1°2 

Ejjj 

P/At9f4t 
 R4:3 	

2b 211;:i 

	

Es4 	Irlg 

	

.4119:0 ghl 	
ssi 91 VIM ;E I 	2 	'a  Sg —g c20 	cemm S 3 , 

ag ;ip 
t 	t12,ap, 2 g a -ge 

tp 
g 	mgf. a.g n..011 V 55  'a P5 2  

	

"(1-. 4- Ogia'sR Al§ 	"gi qwril mi § 
a 

ett 

E IE:g2 	- m B32 0 
Si eq:P1-.. 
tt q 5 arg3  !" ve =0. _9 
h q 22!dli Acm AE-8.,%&& 	r5m 
11" 	414 3-g8g-6 "'Wan -seo 
it i gi"-.01 _ Q.  

bghlii8 :11 
FTA 3a 22e1;A' 10 

rei tib 10 iV 
Ve3fs'cill gg41 

g 	0 	 5 g' 
t 
qi  

g, 	!Ii ill u31 1 11  114 	t&g ti It 0%4 k t1E _4! 2 1! 
e i 21 4  Oi 	 8 
isi4 2  ill 2 I -11 

At ag-g g  32°  14  f5 g 

I 4114  / 2 i21 8 !ip 
kgtit 	141  M ii! X 	n 	fil iitis 	43s -t am3 1E125 It gIti 	tgli WTI 11, li• IN 	nq 41 2 i ,f5:4.11 	g21 gq g  

g 12  "ai 	t - i !-Eg-1 
R

-gm 

	

22  WI: .!
.61 
	51'44 I; ala p  

gl141 -Le  !!i! ! !1 	!!!! §/114. 	 iE k- 	°gal RI  m 

reiZ 
A 

■•• .! 

' 

AR00049069 



CD 

	

c 	2 
Bgro 	.9 	o 
80 1 

	

m 3 	m m 	 E 
44 z 1 C 

	

6 	••, DI Eg 	o 	0...% 
6 2E 5  eg 2m. 	m Qm 

	

0 2a i 	ga 
ga -0 • . 

	

.RE •
al 	ta gs. a a 	E 	T 021i 	m 	., 

81! 1 kt, 
mia_c 	. 	m. s m 

2 11 EmV O 
0: 6 q 

2 e b  -F 	1% 2111 	gz . . .. 
CC 0 0. 

 1g E Tp . 
0 0 	.9 

rgP 0761T, 	a v a . g 
4 $1!1 z . m 

	

. 	m.. m rtf-e• z " 

	

.=23 o 	S41 I'M i2  12 

	

0 	ci3 O 

25:.6 E C 77 47. 

DAS 0 m 

	

CoMOS . 	..E 
e2154 -Rcii 5a0L. 2,7, oe c  

'OM  

ow.c.  o 
CD 

5§8? Lon 4t 
07)gd S 0 .= -61101e 
Ti a g'..1c4.gcL 
=7:2 agntgi 

1 5 1MPWS 1  
-..c§tRiUm 8 2. mo c a3 
5 .1.2Poomv 
6 2.:agt 
DI 

sq.agVe 
V -g.t.t.a2 

4 .r2 -  3 § f„ 
04;111! 

oogsgmmg 
-t- -=1 5 5 3A gS (Nt4g? 
• • 	.p -a 

EOM, 
• Urn 

LCD H 
CD 

gg S OU: 
16Mc ^55.44 gl tvit 

M 135° .PSE.15 17 

R
. g 

	

s_ 	g 	 .2.eg Aavs agi P -Qa w

:2  Zhi
V
t
g  00 

	

o 41
9i 	

i 
tg

I
Mg

V

'R s

O 

 

eF 

	

k: 	AltE151-2VA 
1 411 ,4 311 

1 

S% E 
21 

m. 	xmacocg e  = ga 	g 0 71SU.5211  
go2 	ut 	bmgisam as c   

"m2ft  
60 ham ..046 m 1 

CD 

DC 

ai 
I2 

M2 me 	.Qcon2P 
13°2 IgNt 	

275i 26.5 g la 	
ma fj3°.21 

§ Lm- 	 AftS 21-gm 

511 .5 4,a1 -a=4-e21-1 
'485 1'2  23g N .4..5  -628 34 -ga

- 

.g 
pi g 

5 glomis 

iy g gi Vhilk 
g-. .sg 	ME:g.tin

- 

v 

CD 

gg 2§18 

GemV e 
Zg 2 

2 -0 
mm cM 
S5421a 
algtr5t 

AR00049070 



0  %I• 	, Li 	a 
tilt° 	g i g.20 E ,2 a 

t41112 • 	t 	t a3  
IrMim E8 g4 gild .s  ..2.11 	an • 

i 
'Tail 
L,..-Ri 	

, 
1E 

P.T.415g .sE O._ti 1 
rg 

g il 5 	0 
V151- 	fl 	wM 
Illar2411.  
2 21:Sh! g" 	

TS 
Et 
cL IT. 	.i. 

i0. o 3 2  g 
2 	

00 	 sm.4 
aRtq 12 	II 	 t 
012i !I 1 • ,5„7 

, 

eg 
" 1 3 § 2H..f 

: 2-u 

2 3.1,2g 

04" 

;9;411 
0 3 z. 

gg 22 %'" uq°,211 
ne3 g= 
20 	t= i 

rEgO.t] 
1Klopg 

o 
•=1.1 15 63  gnEmPS 
ImPcV1 6 1.2 .G5'3 0— 7minm v inT 
13'2=P-c oil; 
-G8dliWO 
4wW0 'CO 

R
es

oo
n

sc
  C

om
m

en
t  n

ot
ed

,  
It  

st
at

es
  th

e  
co

m
m

en
te

r's
  p

re
fe

re
nc

e  
ki

r  a
n  

LP
A.

  

2m 	421 
V 	g2 	& 2  g al 
la. 	

Ii- 	egii2 
1.sW II! 

il 	E0 	Pill 
ii.  11 §4 1 TO 
s i. 1 	'Ia. 	Ia'

IIII 1 	ID 	~ E'._ 	ra 	mc-vg 38.1.0 !a 	it 	tiiS 
il 	iii i 	§ lilt ft 	latii! 

11 
t a. 

gx, tlital a 11 ° a 
g VIDI 

Wvkl 
:aQIIT 

.., 
11 

a . 	1 ../lino g 	t asPtig ,t 	e 1 1  1 idl 1 010 
1g .v.e  w, IP! ° 

a.t. 

I lin 111111  
..a 

6 

ee 30 	0.1:* •4 o 	
Fil 

;=h21 El L 24  ZU 	
7 t$ 

La,  

megNs7, go ,.. 
iI%1 5 § 4 13 11".  In , 23g .0 1 2  Iv -4' 
ikiP,1 13 .e., 21s 
!Plii 4 5 ill:  -.8 	,hp. 
2010 si ki di 
aka hi , c EE2  ." 

;-;  
5gi 

S4 

l 

AR00049071 



. „ 

t 	 frig 

Ii 	
; 	j 	1 

j 	11 	11114 	11111811 111  1°1110101j 11111144111111111j111111111111i1111111111111111Millidblil I li t  ilifigirM) 	 DIAL LI 

, - D. '' 0 	li •-• . 0 
••■ 

dged .4b -aN - 36*E'' — g

▪ 

	e 'OA E.- 	.I

• .

..,-  
INT SI. k. 	.51 o 2 • E ' .0 ::: 15 	I:k• 	'':1  

• 	

E a 	.S 	-S  vi. 11 fa. 
.. C 	,§ 	 •4"  *ig 1 h g  74 gl'  6 6.  . .= • 0 g t 

	

:.j.E 	: : s'  " 1 : 4-,1.  • 64 2 4 
... C.. 0 e , e. E. * 0  ii., 2 0 .2 E... 	F, • 

-45 1-4 g: 	caP :g t4 	 11.-'.g*.g, ... n  

II ,k, 	
V rg .0 11 .zfe .4p,  

4, ±,.. 	it.. 	a., 	.-v• Q.- 	uV.-. 	8 	;74 eg-8.s -tr wegn• 1-3g.9- , vp, 

-.. •.. 7.:, , .. — 8. 	, 2 .N. 46 2 8..5 ,.I 1,,..: 	ugl . i g t..,...a.-6,..- . 	. g, R.4:.: ..-ENa.-s 
 .. 

r 	1.3  = t 14 § -..s] ... is 
6 ( 	,u g .a.bnoge 	t  • 	- - 6 

..0 
0 Ei Z, g 	”15 • 	(9i NI  ° 81 a bk" 8  ° a   '6' . u 8  

., ,:, LI Q  Ir. LI 

	

° 	u .E ,.., br, E It.! >,. en V It. :g , V a  14 m 	u=‘•, o0„., 	-war 	0 a 
cla 	e g 	 .0 1  . 

	

of., ..h. .,„?., 3 .e., f, :9.5 v 4 .8,2, -stLig 	, .s  
14  	Is  fai: vi!Crn-P0080.. '608. 8  8 E7,-.4§, 1 ... . - - 	•4 0  2 130 	ILI 	- 
V a 13 0.. 

O 
LP VP -Ici 	= 	I> 	e 

... „ ... 

,r  a  _tn 	p 0 U g.,  73 • 0  u 	f.., 	g 	uil.-:  
§ = U 

U c• 
0 g t: = 

To' Z gin a 
E. 4, g 

. in b 0  m. • •g„-....c • ,, z; . .45  . . 

3 ja. z 14. e 1 N A „; E •r: 

r4 
E Ti 	 a 

'V 	(..) -6 u 	:E r, 7: 	.._, . ''"4  — 	g v- 0 -ci-mE. - 	ei vi 	 .., .-a 	',.g 	u 	.0 

_6 

	

t-t gC3 kr*.— • 14 	 8 i.nbam g-22:4'- a.c. 

	

grl g u c 4 • .5, .5. • ,.. - - rg ,,,, s, .,,, 1., g. 	a 0 ?.: 	M 	
. 

8 1-6 	
.g 	P a 6 g' 	 grS.05,  ,.,...,„ 	E g i 	12 .,s1  . 

	

'8*--  :F. 3 .121 6 ;4111  742 74-  1 g 1 ag 	
a •E v. 	...-i. 	.56  .0  

i4 X 

AR00049072 



R
es

po
n

se
:  C

om
m

e n
t  n

ot
e d

.  
It

 Is
  a

  s
ta

te
m

en
t  o

f  s
up

po
r t
 fo

r  
th

e  
R

e
fi

ne
d
 1.P

A
.  

p.: 

0 
t s  

lid 
lai 
QEo.g 
gtil 
Vath 
6g.to 
110 
o21 
131,3 -tag 
1401 
4 3 1 
ti A g l  
sg„4. 

att- 

smoo 

tslp 

apa, 31 

a 

;3 .q1 2 62., 0 11.21; 

41§t 
LA! 

akm 
13,W 
Titog 
qs_2. 
14V1  
Oszt 

ta22 
43 4g, :g  
"5-E-14 
Igta 
cav'4 

R
e s

po
rt

sg
:  

T
hi

s  
co

m
m

en
t  i

s  
co

ns
is

te
nt

 W
I t
h

 fin
di

ng
s  

in
  th

e  
F

E
IS

.  

P
ar

t  A
 —

M
IS

/D
E

IS
  C

om
m

en
ts

  § 
IR 

re/rt.; rtnI 
tVE t g-gx. UI  

1Thl ° 

pz. 
iit 

CS 

.132 
14d. 

sm

• 

.g2t 
Q) 	.0a 

g_ gicit eB i8 ewi 
flaig oaPR 

s g s  
46

• 

5E4 
262.-q 

st a !! 

g.vgIE 
0.1 °" 1" -w  . e . 
2!2  

IR2v2g 

41

▪  

1113g 
gme16,,, 

2 
.11 
Ago 

g s  

53°11 
B e8 B 5  4.4E12 
(42340 

Ex
NEVA.. .t0 
Linn! 

!

:541 
hal 
Inn! 
Digh 

§1412 

P -41  
tN1 
ao 

Pt? 

'l iii 
wte 
A t m2 
6-BatS 

e -
1.00  
aPP, 

ci.s 
0 Av4.-  

qpg 
gaili 

I 
inral 

AR00049073 



 

a 

,eg 3 I 2  
aqg s 

g 

411 l

.

• 

k° 11 Ii e 
Nv@4 

41!1 
we / 1 
RA 2.8 .§ 2-11  
ftli It 
21 41 12g,  
WiE ? 212ia 

g 
40..c a 

  

  

Ii  

- 

AR00049074 



Final Environmental Impact Statement 
Primary Corridor Transportation Project 

Chapter 710 

Comments and Responses 
Businesses 
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