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o Administration

April 20, 1982

S

Ms. Agnes Conrad, State Archivist
~ State Archives '

‘Jolani Palace Grounds

" Honolulu, Hawail 96813

f\ Dear Sir: -

The enclosed Final Environmental Impact Statement (EIS) documents
the environmental impacts of the various alternative transit systems

- e = studied for central Honolulu. The locally preferred alternative is
o the Rail Rapid Transit Alternative. This alternative consists of a

guideway segment length of 8.4 miles, served by 11 stations from the
Honolulu International Airport to the University of Hawaii-Manoa
Carpus .

, This Final EIS is being sent to appropriate agencies as well as to
S ' o those who commented on the Draft EIS. UMTA is required to wait a

. minimum of 30 days before making any further decisions on the preferred
alternative; however, further decisions on this and other rail transit
projects are being deferred at least until the Nation's economic situa-
tion and the condition of the Federal budget improve.

Sincerely,

AW\

Edward R. Fleisgiima : - L
Acting Director S I ot oo
Office of Program Analysis R

Enclosure
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DEPARTMENT OF TRANSPORTATION SERVICES _
CITY AND COUNTY OF HONOLULU

HONOLULU MUNICIPAL 8UILDING
650 SOUTH KING STREET
HONOLULU, HAWAIL 98813

ROY A. PARKER

EILEEN R, ANDERSON
OIRECTOR

MAYOR

FINAL ENVIRONMENTAL IMPACT STATEMENT
for the
HONOLULU AREA RAIL RAPID TRANSIT PROTECT

‘Pursuant to the State of Hawali, Environmental Quality Commission "Environmental
Impact Statement Regulation", this supplemental document to the Final EIS addresses
the unresolved issues and the necessary Approvals/Permits as they affect the imple-
mentation of the proposed action. _

A. Unresolved Issues

There are no known unresolved issues at this time; however, there is always

the potential for issues to arise during final engineering and construction of

the project. In such cases, the regulating agency or authority will be consulted -
and the issue resolved by the approving line agency or authority.

B. Necessary Approvals/Permits

1. Approval of the Alternatives Analyses Study by the Secretary of Transpor-
tation, U.S. Department of Transportation ~- approved November 15, 1976

2. Acceptance of Final EIS by the Mayor -- accepted July 30, 1980 {by the
Department of I.ang Utilization, designated the authorized representative
of the Mayor)

3. Acceptance of Fina)l EIS by the Governor —- accepted December 15, 1980

4. Approval of Final EIS by the Secretary of Transportation, U.S. Department
of Transportation -- February 10, 1982

5. Approvals by the Oahu Metropolitan Planning Organization (OMPO) of:

a) the Long-Range Transportation Plan -~ is required annually

b} the Transportation Improvement Program -- ig required annually
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o b} Department of Public Works: grading permits, review of construction

6. Approval of the City's Development Plans incorporating the proposed action
by the City Council -~ (DP for PUC adopted November 1981)

7. Approval of the Capital Grant for 80 percent of the project cost by the
Secretary of Transportation, U.S. Department of Transportation -- not
started

8. Approvals for authorization of 20 percent of local share of the project cost -~
local share not approved

9. Approvals/permits required from Federal agencies include:

a) U.S. Army Corps of Engineers*: Section 10 and Section 404 permits
to work in wetlands and navigable waters

b) U.S. Coast Guard*: Section 9 permit for crossing navigable waters
10. Approvals/permits required from State agencies include:

a) Department of Land and Natural Resources: transfer of State owned
landg and Section 106 -~ Historic Sites agreement (Agreement signed Aug. 1981)

b) Department of Transportation*: construction within highway, harbor,
or airport properties :

c) Department of Health*: review of construction plans

d) Department of Accounting and General Services*: coordination of con~
struction activities near State facilities

11. Approvals/permits required from City agencies include:

a) Building Department: building permits

plans

¢) Department of Land Utilization*: special management area permits
and certificates of appropriateness

d) Board of Water Supply: review of construction plans
e) Fire Department: review of construction plans

f) Department of Parks and Recreation*: right-of-entry permits to park-
lands for construction purposes

g) Department of Transportation Services*: roadway use permits

Flnitiated coordination
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EXECUTIVE CHAMBERS

HONOLULUY

GECRGE R, ARIYOSHI

aovEAaHON December 15, 1980

Mr. Donald A. Bremner, Chairman
Environmental Quality Commission
550 Halekauwila Street, Room 301
Honolulu, Hawaii 96813

Dear Mr. Bremner:

Subject: Environmental Impact Statement for the Proposed
Honolulu Area Rapid Transit Project

Based upon the recommendation of the Office of Environmental Queality
Control, I am pleased to accept the subject document as satisfactory fulfillment
of the requirements of Chapter 343, Hawaii Revised Statutes. This environ-
mental impact statement will be a useful tool in the process of deciding whether
or not the action described therein should or should not be allowed to proceed.
My acceptance of the statement is an affirmation of the adequacy of that statement
under the applicable laws, and does not constitute an endoxsement of the proposed
action.

When the decision is made regarding the proposed action itself, I expect
the proposing agency to weigh carefully whether the societal benefits justify the
environmental impacts which will likely occur. These impacts are adequately
described in the statement, and, together with the comments made by reviewers,
provide a useful analysis of alternatives to the proposed action.

With warm personal regards, I remain,

Yours very truly,

G;Zrmriyoshi
cc: Mr. Akira Fujita, Acting Directo '

: Department of Transportation
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This statement is submitted pursuant to Section 102(2) (C) of the National
i (PL 91-190) ; sections 3(d) and 14 of the’

Urban Mass Transportation Act of 1964 as amended; section 4(f) of the De- |
rtation Act of 1966; and Section 106 of the National

~ Historic preservation Act of 1966. : o e

wamﬁ i, LN @rﬂwil' M%f%w
Date i ROBERT H. MCMANUS
Asgociate Administer

for Transit Assistance
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PREFACE

This Final Environmental Impact Statement (EIS) was vrepared
by the Urban Mass Transportation Administration (UMTA) in
cooperation with the City and County of Honolulu, Department
of Transportation Services (DTS) to meet the requirements of
the National Environmental Policy Act of 1969 (NEPA) and the
Urban Mass Transportation Act of 1964, as Aamended. This
Final EIS represents documentation of the probable environ-
mental impacts of a proposed rail rapid transit project in
the City and County of Honolulu.

UMTA and the City and County of Honolulu have been substan-
tially involved in the preparation and development of the
Draft and Final EIS. The proposed project has bheen the sub-
ject of extensive discussion and review with local officials
and the public since 197).. Public meetings were held in
Honolulu and in the neighhorhcods where the proposed project
is located. ~

The Draft EIS was circulated to various Federal, State, and
local agencies and to interested organizations and individ-
uals in accordance with the applicable guidelines and regu-
lations adopted pursuant to NEPA. UMTA received comments on
the Draft EIS for one hundred and fifty two (152) days after

the official start of circulation on Friday, July 27, 1979,

in Honolulu, Hawaii.

The City and County of Honolulu held public hearings on the
Draft EIS on Tuesday, December 1l and Wednesday, December 12,
1979, for the proposed project in Honolulu, Hawaii. UMTA
and the City and County of Honolulu have addressed all sub-
stantive comments received on the social, economic, and
environmental issues in this Final EIS. Changes from the
Draft EIS are indicated by vertical margin lines in this
final text. :

Copies of the Final Statement and the Comments and Responses
on the Draft EIS may be obtained, as supplies permit, or
inspected at: '

e Urban Mass Transportation Administration
Region IX
Two Embarcadero Center, Suite 620
San Francisco, California 94111

® Department of Transportation Services
City and County of Honolulu

650 South King Street, 3rd Floor
Honolulu, Hawalili 96813
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Copies of the Final EIS and the Comments and Responses
on the Draft RIS may be inspected at:

Public Libraries

e,

State Main Branch

Regional:

Kaimuki Regional Library B
Kaneohe Regional Library +
Pearl City Regional Library
Hilo Regional Library
Wailuku Regional Library
Lihue Regional Library

’ \\H S ] ) Branch: _ , '

Aiea Library
. _ g Aina Haina Library
e . Ewa Beach C/S Library
e ' Hawaii Kai Library
5 Kahuku C/S Libraryv
Kailua Library -
Kalihi-Palama Library
Liliha Library
Manoa Library ;
. McCully-Moiliili Library
- Wahiawa Library '
Waialua Library
Waianae Library
Waikiki-Kapahulu Library
Waipahu Library

5 o L

-ammﬁgawéwméaﬁhmﬁéanmasaiggﬁagﬁmgmggmm

e o Other:

Hamilton Library, Hawaiian Collection
State Archives ' :

LRB Library '
Municipal Reference Center (for Oahu EIS's)
Leeward Community College Library

Windward Community College Library

Makiki Library

Copies of the Final BIS and the Comments and Responses oOn
the Draft EIS can be purchased from:

Environmental Law Institute
1346 Connecticut Avenue, N.W.
Washington, D.C. 20036
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SUMMARY

FINAL ENVIRONMENTAL IMPACT STATEMENT

Department of Transportation
Urban Mass Transportation Administration

1. Name -of Action: Administrative Action

2. Description of Proposed Action:

AI

The proposed action is the implementation of a
fixed guideway (rail) rapid transit system.
Supplemented by an island—wide-local and express
feeder bus system, the proposed system would pro-
vide improved transit service to all urbanized
areas on the isiand of Oabhu. The development of
the proposed system consists of a guideway segment
length of 8.4 miles (hereinafter referred to as
g-mile segment} served by 11 -stations from the
Honolulu International Airport to the University of
Hawaii-Manoa Campus. The estimated daily patronage
for the proposed system for 1990 and 1995 are pro-
jected to be 360,000 and 413,000, respectively.

The system would traverse the dewntown'Honolulu
area wheré a l.7-mile subway segment would be
located with the'remainder'of the guideway on ele~

- yated structures.’ The maintenance yard and shop

site would be located on the east bank of Keehi
L.agoon.

The estimated total capital cost for the g8-mile
project is currently estimated at $870 million if
construction ijs started in early 1983. construc-
tion would then rake place between 1983 and 1988
and certain portions of the system'would be affect-
ing the environment to a varying degree. Capital
cost includes right-of~way and relocation, con-—
struction, equipment procurement, transit vehicles
(84), control and surveillance systems, administra-
tion and engineerind, and contingency funds.

iv
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3. Summary of Effects:

A. Long-Term Beneficial Effects:

1. The proposed fixed guideway system would
decrease average trip time, increase rider
convenience and comfort, and improve mobility
and accessibility compared to "no-build" or
all-bus alternatives.

2. The system would improve mobility for the
transit dependent, including the elderly and
handicapped.

3. The system would provide needed transportation
capacity and a broader choice of travel modes
to meet projected travel demand in the Central
Honolulu Area.

4. The system would provide positive economic
benefits to the island in terms of travel
time and cost savings and in potential urban
development.

5. The system would support land use policies by
providing transportation capabilities that are
compatible with more intensive use of urban

; 1ands along with the preservation of agricul-

i ' ' ‘ tural land.

6. The rate of increase in overall concentration
i : of air pollutants in the Centr:. Honolulu area
; “ -would be reduced. :

7. The project would result in a reduction of
petroleum use by 2.36 billion Btu per day com-
pared to a "no-build" alternative.

B. Long-Term Adverse Effects:

1. The fixed guideway system would require the
permanent use of 1.7 acres of parklands for
a2 transit station and up to 1,000 sq. ft.
for guideway support columns and a 2-acre
easement for the aerial guideway with the
ground surface retained for park use at the
Keehi Lagoon Beach Park. At the Ala Wai Park,
some 100 sq. ft. of land will be permanently
used for guideway support columns and up to
2,000 sg. ft. of easement for foundations.
The 4(f) statements have been prepared and
are included in Chapter VI.
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1,

The Robinson and McCorriston Buildings ‘and the
Hotel Street Sidewalk Elements, all eligible
for inclusion in the National Register of His-
toric Places, would be adversely affected.
Section 106 of the National Historic Preser-
vation Act procedures have been followed, in-
cluding coordination and consultation with the
State Historic Preservation Officer, and docu-
mented in Chapter VI.

Approximately 140 to 150 residential units and
170 to 180 business units would be displaced.

Some elevated sections would cause some nega-
tive visual impacts to the community and
obstruct scenic views in certain areas.

Local increases or changes in vehicular emis-
sions, noise, and traffic patterns would result
in direct proportion to any increase in traf-
fic volume especially around transit stations.

The system may cause minor disturbance to the
natural flow of water at the mouth of Moanalua
Stream through the construction of several
guideway columns within the stream. This
could affect the habitat of the nehu (fish)

in Keehi Lagoon.

Traffic patterns on local streets, especially
around stations, would be affected with changes
in total and turning movement volumes.

Increase demands for housing and office space
along the transit route, especially around
stations, would encourage high density develop-
ments and cause pressures for upzoning of cer-
tain properties.

" Short-Term Effects During Construction:

Construction of the proposed system would
affect historic buildings on or eligible

for the National Register of Historic Places
in Chinatown, the CBD and the Capital Dis-
trict. These buildings will have to be pro-

_tected during underground construction and

the Municipal Reference Center Building must
also be protected by underpinning.

Tncrease in noise, vibrations, and air pollu-
tion emissions would be anticipated.

vi




Temporary traffic congestion and pedestrian
inconveniences would occur along the route
and adjacent streets, especially around the
stations.

Some businesses could be affected by a reduc-
tion in business activity during the construc-
tion phase, which in some areas, such as along
Hotel Street, could take up to 3 1/2 years.

Removal of vegetation in certain areas would
result in unsightly conditions until construc-
tion of the facilities are completed and land-
scaping is in place.

Construction of the subway structure through
the Aala International Park would require a
temporary construction easement affecting some
3,000 sgq. ft. of land.

The construction of the proposed system is

estimated to require approximately 3 billion
kwh of energy.

4. Alternatives Considered:

A. Systeim Alternatives:

1.

e Al s e b e T R

Mon-Grade-Separated Alternatives

a. Baseline Bus ("no-build"’ System: This
alternative represents the continuation
of the standard bus service and the
implementation of the City's Short-Range
Bus Plan.

b. ~ TSM/Expanded Bus System: This system
includes a vastly expanded transit bus
system operating on existing streets and
freeways that are modified to provide
more expeditious service and increase
capacity.

Grade-Separated Alternatives

a. Busway: This alternative includes an
all-bus system running on exclusive
rights—of-way through the central corri-
dor of Honolulu and supported by express
and feeder buses.

M
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b. Light Rail Rapid Transit (LRRT): This
alternative incorporates many elements
associated with fixed guideway technology
including grade-separated rights—-of-way
and stations to the light rail transit
concept which can be operated in existing
street and highway rights-of-way and in
mixed traffic.

c. Fixed Guideway Rapid Transit: This
alternative is a fixed guideway rapid
transit system operating entirely on
exclusive right-of-way through the
central corridor of Honolulu and sup-
ported by express and feeder buses.

Other Alternatives

vVarious other transit system alternatives that
were examined but dismissed in favor of the

above described Non-Grade-Separated and Grade-
Separated Alternatives included the Light Rail

(streetcar}, Trolley Bus, Downtown People Mover,

and Waterborne Systems.
Evaluation of Alternatives

Alternative transit systems were divided
into two groups for evaluation -- non-

_grade-separated (low capital cost) and

‘grade-separated (high capital cost) systems.
Each group of alternatives was separately
evaluated due to the limitations of the
non-grade-separated systems in meeting the
long-term needs of the area. The TSM/Expanded
Bus {(non-grade separated) and the Fixed Guide-
way Rapid Transit (grade-separated) systems
were selected as representing the hest within
their respective groups.

The two "best" svstems were evaluated for
feasibility comparison (5 to 10 years) to
determine whether the investment in the Fixed
Guideway system would be warranted in the
near—-term. It was found that by 1990, the
advantages of the Fixed Guideway system's
ability to attract more riders at a lower
marginal. operating cost than the TSM/Expanded

Bus system became apparent.

viii




Summary
of ‘
COMPARATIVE EVALUATION

FACTOR

TSM/EXPANDED BUS

8-MILE
FIXED GUIDEWAY

TRANSPORTATION

LAND USE

DISPLACEMENT

ENVIRONMENTAL

Air Quality

Water Quality

. Noise
Visual
Historic

Ecdlogy

ENERGY

Nominal increase in
ridership, service
guality, and trans-
portation capacity

May not be compatible
in the long term

Some displacement

adverse, esp. in CBD
Not significant
Adverse, esp. in CBD
Not significant
Not significant

Mot significant

Slight savings

Substantial in-
crease in rider-
ship, service
quality, and
transportation
capacity

Compatible with
and supports
land use
policies

Substantial
displacement

Generally improves
Not significant

~Adverse, but
" not significant -
aAdverse along

_ aerial sections .
Adverse, but

not significant
Not significant

Greater savings
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Corridor Alternatives:

Central Honolulu is the most densely urbanized
region on Oahu. It is characterized by a narrow
band of residential, industrial, business, govern-
ment, social, and recreational land uses, ‘approxi-
mately 12 miles long and 2 to 3 miles wide. This
dense band of activity is bordered by the Koolau
Mountains to the north and the Pacific Ocean to the
south. 1In this high activity corridor, a number of
alignment and station location alternatives were
considered and a selection made as described in
Section III.D.

System Length Alternatives:

Various alternative system lengths up to a maximum
of 14 miles with terminals at Halawa and Kahala and
14 intermediate stations were considered. The
shortest length was 7 miles with terminals at Keehi
Lagoon and the University. In total, 5 alternative
lengths were considered and all were found to pro-
vide a viable system, with the 8-mile length se-~
lected as discussed in Section ITI.E.

Vehicle'System Alternatives:

Two basic types of vehicle systems were considered
—-- the conventional heavy rail steel-wheeled vehi-—
cles and the rubber-tired vehicles. The heavy rail
vehicles considered were the modern 75-ft. long
cars similar to those used in the Washington D.C.
and Atlanta systems. The rubber—tired vehicles are
somewhat smaller, approximately 60 ft. in length,
and similar to those employed by the Montreal,
Mexico City and Sapporo (Japan) systems. The con-
ventional heavy-rail steel-wheeled vehicle system
was selected as discussed in Section ITI.F.

Comments on the Draft Environmental Impact Statement
Were Received from the Following Federal, State and

Local Agencies and Other Sources

Federal Agencies:

U.S. Department of Transportation
Federal Aviation Administration
Federal Highway Administration

U.S. Department of Agriculture
Soil Conservation Service

LT
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U.S. Department of Commerce
Assistant Secretary for Science & Technology
National Oceanic and Atmospheric Administration

U.S. Department of Defense
' U.S. Air Force, 15 ABWg/DEE '
d.8. Army-Commanding Gen./Support Command Hawaii
Corps of Engineers, Pacific Ocean Division
U.S. Navy, 1l4th Naval District

U.S. Navy, Headquarters Naval Base Pearl Harbor

U.S. Department of Housing and Urban Development
Area Manager

U.S. Department of Interior
Office of the Secretary,
Environment Project Review
Advisory Council on Historic Preservation

U.S. Environmental Protection Agency
Region IX Office, Administrator

State Agencies:

City

Office of Environmental Quality Control
Department of Agriculture '
Department of Health

Department of Defense

“pDepartment ‘of Transportation -

Department of Education o

Office of the Governor, Marine Affcirs Coordinator
University of Hawaii, Environmental Center

University of Hawaii, Water Resources Research Center

House of Representatives, The Honorable

Clifford T. Uwaine & David M: Hagino

and County of Honolulu Agenciesé“

Department of Land Utilization

Department of Public Works o :

Department of Housing and Community Development
Board of Water Supply :
Building Department

Other Organizations and Individuals:

American Lung Association of Hawaii

Cement and Concrete Products Industry of Hawaii
Chamber of Commerce of Hawaii

Citizens Against Noise

Construction Industry Legislative Organization
Council of Pcesidents

xi
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7} Downtown Improvement Association
g8) Hawaili Bicycling League
9) Hawaii Building and Construction Trades Council,
AFL-CIO
10) Hawaii Society of the American Institute
of Architects
11) Hawaii State Federation of Labor, AFL-CIO
12) Hawaiian Electric Company
13) Hawaiian Telephone Company
14) International Association of Bridge,
Structural and Ornamental Iron Workers
15) International protherhood of Electrical Workers,
Local Union 1186
16) International Union of Bricklayers
and Allied Craftsman, Local 1
17) Laborer's International Union of North America,
Local 368 .
18) Land Use Research Foundation of Hawaii
19) League of Women voters
20) Life of the Land
21) Makiki community Association
22) Moiliili~-McCully Community Council

23) Neighborhood Board No. 2 - Kuliouou-Kalani Iki
24) Neighborhood Board No. 3 -~ Waialae—-Kahala

25) Neighborhood Board No. 4 - Kaimuki

26) Neighborhood Board No. 7 - Manoa

27) Neighborhood Board No. 8 - McCully-Moiliili
28) Neighborhood Board No. 9 - waikiki

29) Neighborhood Board No. 10 - Makiki

30) Neighborhood Board No. 21 - Pearl City

31) Neighborhood Board No. 27 - North Shore

32) Oahu Development Conference

33) Operative Plasterer's and Cement Mason's, Local 630

34) Painters and Allied Trades

35) The Council of Downtown Honolulu Merchants

36) United Brotherhood of Carpenters and
Joiners of America, Local 745

37) Waikiki Residents Association

38) Stephen L. Brown

39) Donald R. Hanson

40) Letitia Hickson, PhD. & Andrew Arno, Phd.

41) Philip Thayer

42) Revocato Medina

43) Clyde V. Preece

44) Michael DiCarlo

45) Gene Heston

46) James Marn, Jr.

47) Tom Rainey

48) Dr. Philip Ellison

49) Philip Blackman

50) Virginia MacDhonald

51) Jane Hanson

52) Helen C. Priester

xii
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REVIEW AND FINDINGS

This Final Environmental Impact Statement represents a de-
tailed statement, as required by Section 14 of the Urban
Mass Transportation Act of 1964 and Section 102(2) (C) of the
National Environmental Policy Act of 1969, as amended, on:

(1)
(2)

(3)
(4)

- (3)

the environmental impact of the_proposed project;

any adverse environmental effects which cannot
be avoided should the proposal be implemented;

alternatives to the proposed project;

the relationship between local short-term uses
of man's environment and the maintenance and

enhancement of long-term productivity; and

any irreversible and irretrievable impacts on

the environment which may be involved in the

proposed project should it be implemented.

Based on the information contained in this Final Environmen-—
tal Impact Statement and on consideration of the written and
oral comments offered on the draft document, the Urban Mass
Pransportation Administration has determined in accordance
with Section 14 of the Act that:

(1)

(2)

adequate opportunity was afforded for the presen-
tation of views by all parties with a significant
econonic, social, or environmental interest, and
fair consideration has been given to the preser-—
vation and enhancement of the environment and to

the interest of the community in which the proposed
project is located, and A

all reasonable steps have been taken to minimize
adverse environmental effects of the proposed proj-
ect, and where adverse environmetnal effects remain
there exists no feasible and prudent alternative to
avoid or mitigate such effects. '




TABLE OF CONTENTS

LIST OF FIGURES
LIST OF TABLES

1. REGIONAL DESCRIPTION . . . « « =

A. STATE OF HAWAIIL

1. Climate e e s s s
2. Population .« s s e v e
3. Industries « s v s = »
4. Land Use e s e s = e
5. Energy Resources . . s -

B. ISLAND OF OAHU . . - . = e
1. Environmental Factors
2. Socio-Economic Factors .
3. Development and Planning
4. Transportation . . . . -

~II. CENTRAL HONOLULU STUDY AREA . .

A. URBAN ENVIRONMENTAL FACTORS
' . gtreams/Floedplains . .

- 2. " Coastal Zone Management

3. Vegetation and Wildlife

4. Air Quality .« « o o = =

5, Ambient Noise . . . - .

"B, ARCHAEOLOGICAL AND HISTORIC SITES. . .

-

Forecasts

C. URBAN SOCIO-ECONOMIC FACTORS . .
* 1.  central Honolulu Population/
Employment Forecasts . . .

2. Transit Dependence . . .

'D. URBAN TRAVEL PATTERNS . .
1. Street/Highway System .
2. Transit e e s e = e

‘H. ® ® & = &
e e 8 & 88

IIT. ANALYSIS OF TRANSIT SYSTEM ALTERNATIVES. .

A. BACKGROUND OF TRANSIT PLANNING STUDIES
1. Historical Perspective . . .« .« « =
2. Need for Improved Mass Transit . .

3. Consideration of Alternative

System Concepts . . -

xiv

N i A BT e 2 T [

Page No.

xix
xxii

I-1

I-1
I-1
I-1
I-2
I-2

I-3
I-3
I-8
I-12
I-14

II-1

II-1
II-1
T II-3
11-4:
I1-4
Ii-5

II-6
II-7

11-7
;I-B
II-10
II-11
II-12

ITI-1
ITII-1
III-1
I1I-3

III-6

S : - o A o
‘..T-un...—-r« ,._wd-hwm-.,w;._..“..a..—v‘-———‘ L e g s i

N g A m e m—

IR NEACIRE TR L N PR S St ot R e P

L
4



H
T e g W T Rt e o e TR b e e et B b

;
)

g Y b sl

b

o

- a et g

[
[l -]

ar

e IR NSTENI QAT R \_,\

X A T e T B o . T

IV.

EVALUATION OF TRANSIT SYSTEM
ALTERNATIVES (IN THE LONG-TERM) . .
1. Descriptions of Non-Grade-
Separated Alternatives . . . . .
2. Descriptions of Grade-~
Separated Alternatives . . . . .
3. Summary of Alternative
Transit Systems Evaluation . . .

NEAR-TERM IMPLEMENTATION ANALYSIS . .
1. Comparative Evaluation e s s a
2. Summary of Findings & Conclu51ons

ALTERNATIVE ALIGNMENTS AND
STATION LOCATIONS . « &+ o o s o o &
1. Criteria o 2 s s s s .« o s
2. Selection of Preferred Route
Alignment and Station Locations.
3. Auxiliary Pacilities . . . . . . .

ALTERNATIVE SEGMENT LENGTHS FOR
INITIAL CONSTRUCTION . . o « « & o+
1. Alternative Segment Length
Descriptions . « » « « s « o « &
2. Cost-Effectiveness Analysis . . .
3. Transportation Goals and
Objectives . v ¢« o o o o o & o+ &
4. Summary of Alternative
" Lengths Evaluation . . . . + .+ &

ALTERNATIVE VEHICLE SYSTEM TYPES . . .
1., Vehicle System TYPES « o« + « o o« =«
2, Physical and Performance
Characteristics . . « « « '« .
3. Safety and Environmental Features.
4. Cost CompariSon .. . « + « s & o «

5. Summary of Findings and Conclusions

DESCRIPTION OF THE PROPOSED ACTION . . . .

A.

GENERAL DESCRIPTION OF THE PROPOSED
_ TRANSIT SYSTEM . + o v « o o & .
1. 1Integrated Fixed Guldeway/Feeder
Bus Concept . . + &+ & & & = « =«
2. PFixed Guideway Rapid Transit
Component . 4+ ¢« ¢« + « & &
3. PFeeder Bus Component . . .
4, Transit Patronage . . . .
5. System Operations . . .
6. Capital and Operating and
Maintenance Cost Estimates . .
7. Financial Program . . « « o« » o o

L] L] L] L]
L] L] L L]

* L] L] L]

XV

B T T O
: apsrrn— et e i e Y e i
I

Page No.

ITII-14
III-15
II1-19
III-35
ITI-36

ITI-36
ITI-42

ITI-42
III-44
III-47
ITII-57
III-58

III-58
III-60

I11-62
III-66

III-68
ITI-68

I1I-69
ITI-70
ITI-71
ITI-72

Iv-1

IvV-1
Iv-1

IV-1
IvV-4
IV-5
IV-6

Iv-7
Iv-9

e s iy




Page No.

PROBABLE ENVIRONMENTAIL IMPACTS

i
B R T o VR

OF THE PROPOSED ACTION . . . o o « o » = o« v-1
A. NATURAL ENVIRONMENT IMPACTS . « « + & « V-1
’ l. Ai.‘: Quality « & & 8 ® & & & & s s = V_l

2. Water and Marine Resources . . . . . v-10
3. Natural, Ecological,
or Scenic RESOULCES . + « o o o« » v-17
4. Energy ReSOULCES . . v o o « o o« o o v-18
B. COMMUNITY IMPACTS . o o« « o« o o s s s = &« V=21
1. Noise and Vibration Impacts . . . . V-21
2. Visual s e e s e s 2 s s s 8 a v-37
3. Circulation Impacts . . « « « & + v-49
4. Land Use and Urban Development . . . V-54
5. Public Facilities . . « & ¢ o« + + & v-61
C. SOCIAL IMPACTS e & & s+ ® " e = = s s V=61
l., Displacement . . « « o ¢ + s o s o =« vV-61
2. Accessibility to the Transit
Dependent . . ¢« ¢« ¢ o o « s s = & vV-64
3. Transit Induced Developments . . . . V-66
4, Potential for Community
Disruption . e a - . - - - e . . - V—56
D- ECONOMIC IMPACTS . - . . . . - - - - - . V—67
1. Right-of-Way Acquisition . o
and Tagx LOSS « o o o = « s = s o o vV-67
2. Employment Impact . . « « o« o &+ & & V=67
3. Economic Benefits . . ¢« « ¢ « & o vV-68
4. Impact on Other Capital
Improvement Programs « « « = » = = v-69
E. CONSTRUCTION IMPACTS e s s = = o & s @ V=70
1. WNoise and Vibration . . . . . . . . v-70
2, Alr Quality . ¢ o « o o o o o o o & v-72
3. Water Quality .« « « o« o « s o o o o v-75
4, Vehicular and Pedestrian : :
Circulation . = o « o o« o « o « &« v-77
5. Physical Effects on Adjacent
Structures « & & & & & 8 & @ @ s = V—'78
6. Spoils Disposal . . . . . « « .+ .« & V=79
7. Temporary Disruptions to
Utility Services + ¢ 4 o & o » « & v-79
8. Impact of Existing Wells . . . . . . v-79
9, Business Losses Due to
Construction Activities . . . . . v-80 -

xvi

et ey e i, A g P R oy e e Aty o S T e N B g B b D b

—t,

"/—" --...—h-..\'-‘

o am
a B S S P N S

B R L

kS



,

/

! . oy -
o g TP L e Eoa i A i)

. ’ R R F o :.‘A"'-!n-“"l---t-.,-\_!-_._..- -

T W g

P

T

’

A s ST

o

Do e T

-
e

e

e R e .

et =

VI.

VIiI.

(Section 4(f)) STATEMENTS AND HISTORIC PROP-~

A,

L] - L ] L] L] L ]

a 8 s o e s & =

-

ERTIES - (Section 106} DETERMINATIONS
USE OF PARKLANDS AND HISTORIC
PROPERTIES (Section 4(f) Statements)
1. Keehi Lagoon Beach Park . . . .
2. Aala International Park . . . .
3. AlaWai Park . . &« = & ¢ s & « &
4, The Robinson Building . . . + .
5. The McCorriston Building . -
6. Hotel Street Sidewalk Elements .
HISTORIC PROPERTIES .{Section 106)
DETERMINATIONS . o o« o « & o« o =
1. Chinatown Historic District . .
2. Hawaii Capital Historic District
3. The Portland Building . . . .
4. The Alexander Young Hotel Bu1ld1n
5. The J. Campbell Building . . . .
6. The Hawaii Building . . « « =
7. The S.H. Kress Company Bulldlng
8., The Advertiser Building . . . .
9, The Oahu Ice and Cold Storage
Company Building . « . . « « =«
10. OR & L Station and Office and
Document Storage Building . .
11. The Tong Fat Company Building .
12. The Ala Wai Park Clubhouse . . .
13. Oahu Prison Administration Bulldlng.
14. The Brass Foundry Building . . .
The Church of the Crossroads .

15.

C. MEMORANDUM OF AGREEMENT AND

LETTER FROM THE STATE HISTORIC

PRESERVATION OFFICER (SHPO) .

PROBABLE ADVERSE ENVIRONMENTAL
EFFECTS WHICH CANNOT BE AVOIDED

A,

NATURAL ENVIRONMENT IMPACTS

1.
2.
3.

Bir Quality . « « « =+ =
Water Quality . . « « .
Vegetation e s s = e .

COMMUNITY IMPACTS . . + « o &

Noise and Vibration Impact
Visual Impact . « « + » &
Circulation Impacts . . .
Land Use and Urban
Development Impact . . .

Xxvii

- - - [ 3

VI-1l

Vi-2

VIi-1l3
VIi-18
vVI-23
VI-25
VIi-27

vi-29
VI-30
VI-32
vI-35
vI-37
vI~39
VIi-41
VI-43
VI-45

VI-47

VI-49
VIi-52
VI-53
VI-55
VI-57
VI-58

VI-6l

VII-1

VII-1
VII-1
VII-1
VII-2

VII-2
VII-2
VII-2
VIIi-2

VII-3

e gkt 2y e 3 A = S

R ey



ViIl.

IX.

SOC IAL IMP ACT L - - L L] - [ ] - - - [ ]

ECONOMIC IMPACTS . . .« . e e« s e s e s
1. Private Land Take and Tax LOSS . .
2. Employment Impact . . « « « « = =
3. Business Impact Due to
Construction Activities . . . .

MISCELLANEOUS CONSTRUCTION IMPACT . .
1. Spoil Disposal and Debris Disposal
2. Utility Relocation . . . « o - « -
3. Disruption of Access and Services

THE RELATIONSHIP BETWEEN SHORT TERM USES
OF MAN'S ENVIRONMENT AND THE MAINTENANCE
AND ENHANCEMENT OF LONG-TERM DPRODUCTIVITY

AJ

B.

SHORT-TERM USE OF MAN'S ENVIRONMENT .

MAINTENANCE AND ENHANCEMENT OF
LONG-TERM PRODUCTIVITY . v+ s = e e

1. Travel Benefits . . « « « o & + «

2. Regional Benefits ., . « - - - » =

TRREVERS IBLE AND IRRETRIEVABLE

A-

B.

c.
D.

E-

COMMITMENTS OF RESOURCES .+ « o ¢ « o' s

LAND e e S T s e e i e e e
MONEY o o v o = o & o a o s o % oo
CONSTRUCTION MATERIALS . o« = « « « « =
LABOR A U PO P

EN E RGY ] -l - - - - ] - - - [ - - - -

COMMENTS AND RESPONSES. ON THE . .
DRAFT ENVIRONMENTAL IMPACT STATEMENT

are bound separately

REFERENCES

xviii

st d

Page No.

vVIiI-3
vii-4
VIIi-4
ViI-4
VII-4
VIiI-4
VIi-4

VII-5
VII-5

VIII-1
VIII-1
VIII-1
VIII-1
VIII-2
IX-1
1x-1
1x-1
IX-1
IX-2

IX-2

R e . ) . . .
e PP R S, SR D S R J TP, S S

S e A T

[
b PSP N I S



-

e

—

LDt Tt e T e W i T e * e S a8 A w L g SPEe g e i P mant G e 4, mn i

Y a, RUEILIN odSpon M
hadiiian PR

N Ty -
A Crlz i B

Pttt

T -

PO Rl

et e,

LIST OF FIGURES

Figure No.

I-1
I-2
I-3

II-1
II-2
II-3

II-4
II-5

II-6

II-7
II-8

TI-9
III-1
III-2
I1I-3
III-4A
III-4B
III-5
III-6
III=7
III-8
III-9
III-10
III-11
III-12
III-13

I1I-14

Island of Oahu . . v ¢ ¢ ¢ ¢« & o & o
State Land Use Districts . . « « « «
Trend in Passengers on the Bus . . . .

Central Honeolulu . . . . & & + & o o =
Map of Floodplain Areas . . . . . . .
Central Honolulu Coastline

Special Management Area . . . .
Location of Endangered Bird Habltats .
Ambient Air Quality Monitoring

Station Locations . . . . . . . .
Areas with Significant Number

of Transit Dependents . . . . . .
Elderly and Handicapped Activity Areas
Preliminary Roadway Capacity

and Volume . . . . . . s o »
Existing Central Honolulu Bus Routes .

Alternative Transit Systems - PEEP I .
Alternative Light Rail (Streetcar)
System e s s e s s s e 2 e e
Alternative Light Rail (Streetcar)
System Central Business District.
Alternative Downtown People
Mover System Concept "A" ., . . .
Alternative Downtown People

Mover System Concept "B" . . . .

Alternative 1985 Expanded Bus System
Network through Downtown Honolulu
Alternative 1990 Expanded Bus System
Network through Downtown Honolulu
Roadway Levels of Service . . . . . .
Critical Corridor Screenline Locations
Transit Corridor Segments . . . . . .
Busway Transit System . . + + + o o
Light Rail Transit System . . . . . .
Fixed Guideway Transit System . . . .
Rapid Transit Alternative Route
Alignments and Station Locations.
Alternative Segment Lengths . . . . .

xix

-

Page No.

I-1
I-12
I-14

II-1
I1-2

I1-3
II-4

II-4

I1-8
II-9

II-12

II-13

III-7

III-10
III-10
III-11
III-11
III-16
III-16
III-18
III-19
III-20
III-23
I1I-24
III-25

IIT-53
III-58




Figure No.
Iv-1 Fixed Guideway System . .« . - . o e
Iv-2 rypical Sections . . « o o e e e =00
iv~3 vard & Shops Layout Scheme . « « » =+ =
Iv-4 Urban Feeder Bus Network Map . « - =« =
IvV-5 plan & Profile - Pearl Harbor-Airport.
IV=6 Plan & Profile - Keehi Lagoon-Kalihi .
Iv-7 plan & Profile - Downtown-Civic Center
Iv-8 plan & Profile — Ala Moana-Waikiki-
University R R
Iv-9 Site Plan - Airport Station . « ¢ o+ =«
Iv-10 Site Plan - Keehi Lagoon Station . . .
Iv-1l1l gite Plan - Kalihi Station « . « o« « =
V=12 Site Plan - Iwilei Station « « « ¢ o »
Iv-13 Site Plan — Fort Street Station . . .
IV-14 Site Plan - Civic Center Station . . .
IV-15 Site Plan - Ward Avenue Station . . .
IV-16 Site plan - Ala Moana Station . .+ «
Iv-17 Site Plan - Waikiki Station .. . . - -
Iv-18 Site Plan - Date Street Station . . -
Iv-19 gite Plan - University Station . . . .
V-1 Airshed Areas on Oahu « « « + o = = =
V-2 proposed Yard and Shops Site Layout .
V-3 Location of S%tream, Floodplain and
Special Management Area Crossings .
V-4 Community Noise Survey Locations . . .
v-5 Community Noise Levels Along the
" proposed Rapid Transit
‘ System Route (1972) o o« o o o o & =
V-6 community Noise Levels aAlong the
Proposed Rapid Transit
System Route (1975) o o o s o ¢ o o
-7 Noise Barrier Location . « . « » » »« =
V-8 Noise Level Contours . e s s e s =
v-%a Existing Ground View of
' Kalihi station from North . - + « =«
v-9b Proposed Ground view of
' Kalihi Station from North . . . .«
Vv-10a Existing View at Guideway Level of
University Avenue from North . . -«
v-10b Proposed View at Guideway Level of
University Avenue from North . . =«
v-1lla Existing Elevated View of
University Avenue from North
v-11b proposed Elevated View of
University Avenue from North . « -
v-1l2a Existing Ground View of
University Avenue from South . . .
v-12b Proposed Ground View of
University Avenue from South . . .
v-13 Existing Development Along Transit

Route - Pearl Harbor-Airport .

XX

L L] - [ ] [ ] * * L L [ ] L ] L]

Page No.

IvV-1
Iv-2
-4
IvV-5
Iv-10
Iv-10
IV-10

Iv-10
Iv-10
IvV-10

Iv-10

IV-10
Iv-10
Iv-10
Iv-10
1v-10
Iv-10
Iv-10
Iv-10

V-2
v-14

v-15
v-21

v-21

v-21
V=27
v-29
v-39
V-39
v-39
v-39
V-39
v-39
V-39
v-39

v-46

P Y U

I~ e S

-
PoREE L

e e e o e S s S

vem oy W et B et P s B et

retets o 2 i Em gt ¥ =



S s e e

‘(;-""‘-'f T s O AT A g, e SRR ety L YT W P TR R T S e S e e

i T

D AT I ,,--:—-.-—--,..:‘..‘_.:,_

il

W i—te
e

A LR
PR

Figure No. Page No.

v-14 Existing Development Along Transit

Route - Keehi Lagoon-Kalihi . . . . . vV-46
v-15 Existing Development Along Transit

Route - Downtown-Civic Center . . . . V-46
v-16 Existing Development Along Transit

Route - Ala Moana-Waikiki-University. V-46
v-17 Existing and Proposed Bikeway Routes . . v-50
v-18 Dislocation Impact .« « « o &« ¢ o o = & & v-62
v-19 Existing Spoils Disposal Sites . . . . . v-79
Vi-1 General Location of Section 4(f)

Parkland Takings and Eligible

Historic Buildings . « « &+ + o« s « = Vi—~-l
vi-2 Keehi Lagoon Beach Park with

Proposed Action and Alternatives . . vVI-2
VIi-3 Proposed Keehi Lagoon Station Site Plan. vI-3
VIi-4 Alternatives to the Proposed Action . . Vi~4
Vi=-5 Aala International Park . . . . . . . . VI-13
vVIi-6 Alternatives to the Proposed Action . . VI-1l5
vI-7 Ala Wai Park Field and Playground . . . VI-18
vVi-8 Proposed Action . . . ¢« ¢« « « & « » a vVIi-20
VI-9 Alternative to the Proposed Actlon . e e vVIi-21
VI-10 Robinson Building . . « ¢ + o ¢ o o o @ VI-23

VIi-1ll Fort Street Station Alternative

Location for Robinson Building . . . VI-24
vI-12 McCorriston Building . . « o « « » &« o & VI-25
vIi-13 Fort Street Station Alternative :

Location for McCorriston Building . . VI-26
VIi-14 Hotel Street Sidewalk Elements . . . . . vVIi-27
VIi-15 General Location of Historic
: Properties ~ Kalihi Area . . . .+ .« .- vI-29
Vi-l6 General Location of Historic

Properties - Downtown-Kakaako Area. . vVi-29
vVi-17 General Location of Historic Properties

-~ Moiliili-University Area . . . . . vI-29
VIi-1l8 Capital Historic District . . . « « « & VIi-32
vVi~1l9 Portland Building . . . s e e s e s s VI-35:
Vi-20 Alexander Young Hotel Bu1ldlng « e e e Vi-37
vVi=21 James Campbell Building . . . . . . . Vi-39
Vi-22 Hawail Building . . « 4« 4 « ¢ « s & 2.4 Vi-41
vi-23 S.H. Kress Building . . +. + « ¢ o « &« & Vi-43
Vi-24 Advertiser Buillding . . « « o o o & o o Vi-45
VI-25 Oahu Ice and Cold Storage Building . . . VI-47
VI-26 (omitted) :
VI-27 OR & L Station e« » o & e » s s a8 = » @ Vi-50
VI-28 Tong Fat Co. Building . . « « + « + & & VIi-52
Vi-29 Ala Wai Clubhouse . . . . . . . . o e VI-54
VI-30 Cahu Prison Administration Bu1ld1ng . . VI-56
VI-31 Brass Foundry Building . . . +. « &« &« &+ VI-57
vVIi-32 Church of the Crossrocads . « o« + & o « & VI-58

xxi




LIST OF TABLES

Table No.

II-1
II-2
II-3
II-4
IIr-1

11I-2

III-3
II1-4
I1I-5
IIT-6
III-7
IIT-8
III-9

III-10

Iri-1il
ITII-12

III-13

Major Sources of State Income — 1978
Energy Consumption - 1978 .+« + o o .
Anbient Air Quality Standards . . -
Population and Housing on Oahu . . .
Oahu Historical Employment Growth
and Unemployment Rates .« . . . -
rand Use Classification Changes,
1964~1979 .+ « « o o+ o = o o+ o+ -
population and Employment Forecasts

Water Quality in Certain Streams
in Central Honolulu . « « « + =« =
Ambient Air Quality Levels in
Downtown Honolulu e e e s = s =
Central Honolulu Share of
Population and Employment . . « -
Major Urban Employment Areas . . . -

summary of Cost and Patronage
Analysis — PEEP I « .+ . = o o = =

1990 Highway Screenline Capacity
Analysis with a Streetcar ‘

System in Operation . . .« « o o ¢

Highway Screenline Capacity Analyeis

with a DPM/Bus System in Operat.ion.

Total Peak Hour Bus Volumes
at Critical Links . . o+ « o+ ¢ « =
Highway Screenline Capacity Analysis
Summary of Design Assumptions . . -
summary of Analytical ResultsS . .« »
Goals, Objectives and Criteria « «
Comparison Matrix for Alternative
Systems e o & ® ® 8 s s = @
Summary of Rankings (Comparison of
Grade—-Separated Alternatives for
Various System Lengths) . . « .« -«
Comparative Evaluation Matrix (Near-
Term Transit Systems Evaluation)
summary of Ranking (Near-Term
Transit Systems Evaluation) . . .
Comparison of Alternative
Systems for 1985 . . . ¢ o o o -

Page No.

I-2
I-7
I-8
I-9
I-11

I-12
I-13

II-2
II-5

11-7
II-8

III-8

III-10
III-12

ITI-18
I11-20
III-23
III-27
ITI-29

ITI-33

CITI-34

III—-40
IIT-41

III-43

3

b A S

LRI T, T . ™




gt B

R i oy e g it

it ot A TR TR e Y .

-

P TEFEIS St

[y TR

AR et
g

Table NO.

I1I1-14
III-15

III-16
I1I-17
I11-18

III-19
I11-20

Iv-1
V-2

v-1
V-2

v-3
V-4
V-5

V-6

v-8

V-9

v-10

v-11

Cy-12

y-13

v-14

vi-1

vi-2

Page NO.

Route gEvaluation Factors . . - =° ° . s ® III-45
Weighting of Intangible Factors

in PEEP 1 Route planning « - ¢ = * ° III-46 :
Rapid Transit Alternative Route !

Alignments and Station Locations .« . 11I-48 - 53
Fixed Guideway Oonly - Total

Annual Cost Analysis « o + = = = ° 7 III-60
rotal Annual Cost Analysis « « « « =+ ° ° III~-61
Benefit - Cost Ratio N TII-61
Alternative Segment Length

Evaluation Matrix (1990) . .+ - = - ° TII-63 :
preliminary Capital Cost Estimate .« o - iv-8 :
Annual Operating and Maintenance

Costs and Revenues for 8-Mile System. v-9

Emission Factors . .« - * - °.° . o o v = V-2
Compar ison of Daily yvehicle Miles

praveled — 1995 JE e N V-3
Compar ison of Pollution

Emission in 1995 . - & e+ e st T v-4
Annual Power plant Emission for ) o
Fixed Guideway in 1995 .« o ¢ s e 0" V-5
vehicular Activity Generated _ -
o by Fixed Guideway « o = ¢ = = = " °° V-6
" pratfic pProjection in Impact Area e
- of Selected Stations .+ . o ¢ ' . - v-7
plant Materials Affected « o o ¢ ° L. =19
Energy Savings TP T S IR St .v-20
Guidelines for Maximum Noise U
. from Train Operations . JE PO v-22

" qypical Airborne Noise Levels from

Ssurface Transit Operations .« - « * * y~-24

-~ qypical Ground-Borne Noise Levels

from Subway Transit Operations . - - v-25
pypical Airborneé Noise Levels from
Fan and Shafts of Subway - _ !
‘pransit Operations . . - - * ° PP v-26
Noise Sensitive Areas Exceeding
Design Goals . « o - ° ° ° e o & s ® v-37
Mode of Access to and from Stations ) \
during 1995 peak Hour . « = = = * * ° v-52
Comparative Summary - Alternative
Route Evaluation . « « = & ¢ *° . . vi-T - |
gummary of Alternative Route ;
Evaluation JE R vi-i6é E
\
xxiii l



e o rm———

o
ifi

Il

NANAKUL!

HALEIWA

it

B
il
’lf‘ﬁ'

! !1

A 7 ?’ﬁlﬁﬁufa
m;d
I

1;3 ﬂ:"!'ﬂf' it
; ._ws;

QENTHAL OA

QARSERS POINT

[] 1 3 3

eale I mites

LEGEND

D

FREEWAYS

FREEWAY UNDER CONSTRUGTION
OR PROPOSED

MAJOR HIGHWAYS

Y
MOLOKAI

Honoluiu
Kaunakakal Kohului
LANMg
f MAUI
0 o
HAWAL
Hawaili o

Kallug
Kona

ISLAND OF OAHU

FIGURE 1-1

abi D oamse o m -t

e R s e s B

T S

P R e ——

LY s gaetr sy a8 b Kl ST B

L Lean

REES 3
-~

Y o

c e



‘q-—.;nmﬂ-ga-v-»—-..—-.——-u—r-. W L e T T o p e e

-t 5
—

Tt

e

By

I. REGIONAL DESCRIPTION

A. STATE OF HAWAII

The State of Hawaii consists of eight major islands and 124
minor islands. The eight major islands (Figure I-1l) are
Oahu, Kauai, Molokai, Lanai, Maui, Hawaii, Niihau {privately
owned) , and Kahoolawe (a military bombing range currently
uninhabited). The State encompasses 6,450 square miles, of
which 6,425 are land and 25 are inland waters, and features

a total coastline of some 750 miles, fourth greatest among
the states and territories of the nation. Only 185 miles of
this coastline are sandy and of those only 24 miles are con-
sidered to be safe, clean, accessible, and suitable for year-
round swimming. Half in the latter category is on the Island
of Oahu. The capital city of Honolulu, on Oahu, is 2,397
miles from San Francisco, and 4,829 miles from Washington,
D.C. The State is 1,523 miles in length, second only to
Alaska in this respect. -

A.l. Climate

Hawaii's balmy climate is generally considered to be one of
the State’'s greatest assets by visitors and residents alike.
Temperature and rainfall vary more by location than season. :
Temperature extremes in downtown Honolulu are 57°F to 88°F..
Average precipitation ranges from 5.7 inches near Kawaihae -
on the Island of Hawaii to 486.1 inches at Waialeale Summit"

on Kauai, the wettest spot in the United States. The long-

est volcanic eruption in Hawaii's history lasted 867 days
and the highest tsunami (tidal wave) reached 56 feet.

JA.2. Population

The 1978 resident population of the State of Hawaii was .
estimated at 896,600 including 56,500 members of the armed
forces and 61,100 military dependents.l fThe de facto state
population was approximately 984,700. This figure takes
into account all persons physically present in the State,
including the State's daily average of 96,000 visitors, and
excludes approximately 7,900 residents temporarily absent.

The population is young - 50 percent were under 25 years of
age in 1970 - and racially diversified, over one-fourth of
the population being the product of mixed marriages. U.S.
Census figures show that everyone in the State is a member
of a minority group, for no single ethnic group is in the
majority. Hawaii's ethnic groups include: Caucasian, 26.2
percent; Japanese, 25.2 percent; Hawaiian and Part-Hawaiian,
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..9,7 percent; Filipino, 9.7 percent; Chinese, 4.2 percent;
Negro, 1.1l percent; KRorean, 1.1 percent; Samoan, 0.9 percent;
mixed (except Part-Hawaiian), 10.2 percent; and other groups,
1.7 percent.

A.3. Industries

Hawaii's economic base consists of three major components:
Federal government (particularly military) expenditures,

tourism, and agriculture (principally sugar and pineapple).
Their relative proportions are jndicated in the table below.

TABLE I-1
MAJOR SOURCES OF STATE INCOMEL
-1978~-
: Amount
Source (Millions of $) Percent
?ederal Expenditure 2,507 49
Tourism 2,188 42
Agriculture 442 9
sugar 285 6
Pineapple 157 3

Since the immediate post-war years, Hawaii has experienced
spectacular growth which has been reflected in its construc-—
tion industry. Completed construction in 1_37 was valued at
$134 million; in 1967, $346 million; in 1972, $696 million;
in 1975, $1,160 million; and in 1978, $1,060 million. The
Island of Oahu accounts for over 80 percent of both the
total State income and retail sales; construction on Oahu
amounted to nearly 90 percent of the State total.

aA.4. Land Use

Hawaii has a unique State Land Use Law which designates all
1and in the State as one of the following ndistrict" classi-
fications: urban, agricultural, conservation, or rural.

One of the main objectives of the Land Use Law is to pre-
serve urban-rural balance and prevent encroachment on prime

ag;icultural land. District classification and boundaries
are assigned by a quasi-judicial State Land Use Commission.

gince the islands are volcanic in origin, much of the land
is too steep for development or lacks productive capacity.
Thus, of the more than four million acres on the six major
islands, in 1979 only 151,930 were in urban use. Primary
uses, statewide, as defined by the Hawaii State Land Use
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Commission are: Urban (151,930 acres); Conservation
(1,976,110); Agricultural (1,974,230); and Rural (9,235). 1

A.5. FEnergy Resources

Hawaii depends almost entirely on petroleum products for its
energy requirements. Whereas the mainland States collec-
tively have only a 46 percent petroleum energy base, Hawaii

has no coal, natural gas, nuclear enerqy, significant hydro-

electric power, or developed geothermal resources. Hawaii

is currently exploring potential alternate energy sources to '

alleviate its total dependence on petroleum.

B. ISLAND OF OAHU

The Island of Oahu comprises 9.4 percent of the State's
total area. It is the seat of State government and the
entire island constitutes the City and County of Honolulu.

Oahu lies on the edge of "the tropical zone, just below the
Tropic of Cancer at about the same latitude as Mexico City.
It is longitudinally bisected by the 158~ West Meridian.
Oahu's greatest dimensions are 44 by 30 miles. Encompassed
in its irregular ll2-mile coastline are 608 sqguare miles.

The island can be divided into four distinct geographlcal
regions (Figure I-1l):

e Central Honolulu: the leeward side of the Koolau
Range and the center of trade, commerce, communi-

‘cation, transportation, manufacturing, and tourism for"

the State of Hawaili; a subsequent sectlon is focused
on the Central Honolulu region

e Central Oahu: the central plalns between the Koolau
. and Walanae Ranges

e Windward Oahu: the windward side of the Koolau Range\

e Leeward Oahu: the leeward side of the Waianae Raﬁge

B.l. Environmental Factors

The following discussions of geology and topography, cli-
mate, hydrology, energy sources, and air guality are
intended to shed light on Oahu's environmental setting,
Where appropriate, comparative discussions by region are
provided.’ In some cases, extensive discussion of environ~
mental factors as they relate to the Central Honolulu region
are ‘provided in a subsequent chapter pertaining to the
Central Honolulu Study Area.
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a. Geology and Topography: The Island of Oahu is comprised
Oof the remnants of two elongated shield volcanoes joined by
a broad convex plateau into a form which roughly resembles
an embossed "H" (Figure I-1l).

The eroded remains of the Koolau volcanic dome, stretching
in a nearly straight northwest-southeast line for 37 miles
from the northernmost to the southernmost tip of the island,
form Oahu's main mountain range. The older Waianae Volcano
is represented by an arcuate mountain range covering a dis-
tance of 20 miles, making up the western bulwark of the
island.

The peaks of the Koolau Range average about 2,500 feet in
elevation. The highest point, an unnamed peak which over-
looks Nuuanu and Manoa Valleys in Honolulu, rises to 3,150
feet. The Waianae Range peaks are somewhat higher, aver-
aging nearly 3,000 feet, including the highest point of the
island, Mt. Kaala, at 4,020 feet.

The Central Honolulu region, from Pearl Harbor to Hawaii
Kai, comprises the southeasterly coastal plain of the
island. The coastal plain is a relatively narrow strip of
flat land sloping gently from the leeward slopes of the
Koolau Range to the water's edge, fringed with coral reefs.
Ground elevation generally ranges from five to 20 feet above
sea level, with the exception of the Kaimuki dome, located
immediately north of Diamond Head Crater, which has a crest
elevation of 240 feet.

Spectacular landmark features such as Diamond Head,
Punchbowl, and Koko Head resulted from steam 2xplosion of
molten lava brought into sudden contact with water. Char-
acteristically, part of the crater rims were built higher
as the result of prevailing winds at the time of formation.
The hot, water-rich ash solidified into .a tough brown rock
known as tuff, -

The flat floors of Nuuanu Valley, Manoca Valley, and Kalihi
Valley resulted from late lava flows. Kaimuki dome was the
site of quiet volcanic activity of sufficient duration to
form a low dome 240 feet high and nearly two miles in maxi-
mum width.

Historical records imply that danger from earthguakes on

Oahu is minimal; the area is classified as seismic zone 1 in

the Uniform Building Code. The last recorded earth tremor
centered on Oahu was in 1963, when a quake in the 2.0-3.5
range on the Richter Scale originated in the southern
Waianae Mountains.

The Hawaiian Islands are, however, vulnerable to tsunamis,
earthquake-~generated tidal waves. Since the first histori-
cal record of a tsunami in the Hawaiian Islands in 1819, 30
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have struck the islands, 15 of which have resulted in sig-
nificant damage. The maximum recorded height to which the
waves washed the shores of Oahu -- 30 feet ~- occurred
during the 1946 tsunami. The maximum recorded height on
the southerly leeward side, Central Honolulu, was six feet,
occurring during the 1946 and 1960 tsunamis.

b. Climate: The climate of Oahu, mild and equable through-
out the year, results from the island's location on the
northern fringe of the tropics within the belt of cooling
northeasterly Brade winds. The average temperature in the
lowlands is 75°F, decreasing four degrees with each 1,000
feet increase in elevation.

The coldest month, January, averages 72°F and the warmest,
August, 78.5°F. The maximum regorded temperature, 8btained
in the Waianae district, was 96 F, but rarely is 90“F ex-
ceeded. Minimum temperatures hover around 50°F.

The mean maximum relative humidity in Honolulu is 76 percent
and the mean minimum is 59 percent. The mean wind speed is
11.6 mph and the prevailing wind direction is from east-
northeast. S

On Oahu, the lowest annual average rainfall is restricted to
the extreme leeward coasts and amounts to less than 20
inches. However, near the mountain crests in the central
portion of the Koolau Range an annual average of nearly 300
inches occurs., Extremely heavy rainfalls, such as 300

inches per year, would suggest that Oahu should frequently'”

be subjected to raging floods. This is not the case,
however, because of the extraordinary permeability of the
so0ils and rocks that make up most of the island (described
in the following discussion of hydrology). Rainfall is
heaviest high in the mountains and decreases in the leeward
direction. The Waianae Range is a less effective rainmaker
since it lies to the lee of the Koolau Range. '

Trade winds are present throughout the year, but are least
active from October through April, Hawaii's winter season.
During these months, tropical storms occasionally buffet the
island, bringing with them heavy showers. These showers
account for practically all of the rain that falls on the
leeward plains.’

Intermittent breakdown of typical tradewind f£lows occurs
when deep low-pressure centers form and move slowly from
west to east. This produces southerly winds and more rain
in many otherwise dry areas. These conditions are known as
"Kona Weather" and occur primarily during winter months.

c. Hydrology: Volcanic rocks and their residual soils have
a very dgreat capacity to absorb and percolate water; con-
sequently, only a relatively small proportion of rainfall
runs over the surface to the sea. Most of it infiltrates
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t1e ground, creating the large ground water bodies on which
0ahu depends for its water supply- gurface water in forest
regerve areas 18 of good quality, but, except in a few
regions, of insufficient flow to justify exploitation.
Because water is unable to remaln on the surface yery long.
the universal method of storing water in large open reser—
voirs is generally impractical on Oahu. However, there are
several small reservoirs on the island, only one of which,
at Wahiawa, has a relatively large storage capacity -~ two
pbillion gallons.

Three types of ground wakter are found on Oahu, the most ex—
tensive being the basal fresh water that floats on sea water
under much of the southern and northern portions of the
jsland. LesS widespread, put of singular importance in some
areas, is ground water restrained between impermeable ver—
tical rock structures called ngikes" in the rugged core of
the mountains. The third type is ground water held up, OF
“perched“, on horizontal impermeable beds such as volcanic
ash. While Oahu lacks appreciable quantities of perched
water, in a few small areas this type of water has solved
minor supply problems. 1t normally occurs as 2 spring flow,
is of excellent quality. and, like dike water., jg free from
sea water encroachment.

The immense pasal water podies, artesian where they underlie
the coastal plain, exist because of the difference in den-
sity between fresh and sea waters. The fresh water is
slightly 1ighter than sea water and floats on the heavier
sea watery which, like the fresh watel. permeates the sub- .
surface rock. along the Central Honoclulu coastal plain, the
basal fresh water lens is held under pressui ¢ py a rela-
tively impermeable sedimentary v caprock” that retards the
water's easy egscape to the sea. In this area, due to the
pressure; fresh water rises to a height of apbout 20-25 feet
above sea 1evel. This phenomenon is known as the wartesian
nead". To tap this artesian water, wells must be drilled
several hundred feebt through the caprock to release a boun—
£iful supply of water under pressure.

within the central Honolulu coastal plain, the ground water
table elevation generally ranges from sea level near the
shoreline to approximately four Feet above sea level further
inland. This ground water table ;5 caused by the sea
water's intrusion into the top portions of the caprock: soil

capillary action causes the difference in elevation. Thus,
the ground water table elevation varies with the ocean tides.

Where fresh and salt waters merge, a zone of mixture con-
sisting of brackish water forms. The movement of this zone,
both horizontally inland from the seacoast and vertically
upward, presents a constant potential danger of saline con-
tamination to the fresh water portion of the system. skill-
ful methods are absolutely necessary in developing the
buoyant fresh water.
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Although the island is deeply incised by many stream val-
leys, the amount of perennial stream flow actually reaching
the sea is comparatively minor. Most of the flow percolates
to become groundwater. Storm flow may be very heavy, but
little of it is recharged at this time. Streams and flood
plains in the Central Honolulu region are described in a
later section.

d. FEnergy Sources: Most electrical power on Qahu is gen-
erated from three fossil fuel power plants.. Over 5 billion
kilowatt-hours, 84 percent of the electrical power consumed
in the State, were sold in 1978 to some 183,500 residential
customers and 26,400 other users on Oahu. Manufactured gas
is also served on the island to some 26,700 residential cus-
tomers and over 3,900 other users. A total of 31.8 million
therms, or 91 percent of the total consumed in the State
was sold to Oahu users in 1978 (Table I-2).

TABLE I-2
ENERGY CONSUMPTIONL/
~1978-

ELECTRICAL GAS
LUSEQMErs Million KWH Sold Customers 1,000 Therms Sold
Res, Uther T Total Res, Other Res. Ochey | Total Res, Uther

STATE | 244,863 | 39,201 | 6,005 1,799 | 4,206 | 29,091 | 4,322 | 34,919 | 7,387 | 27,532

QAHU 183,519 | 26,388 | 5,026 [ 1,426 | 3,600 | 26,726 | 3,933 | 31,842 | 6,800 | 25,042

o — - T g g ———

e. Air Quality: The Air Pollution Control Implementation
Plan, prepared by the State Department of Health in 1972,
provides for the implementation, maintenance, and enforce- _
ment of the national ambient air quality standards pursuant
to the provisions of the Federal Clean Air Act, as amended.
Hawaii's air quality, specifically urban Honolulu, is unique
in that none.of the Federal standards have been exceeded.
The standards adopted by the State of Hawaii are more strin-
gent than the Federal standards; Table I-3 compares them.
State regulation requires that concentrations of contami-
nants shall not exceed the standard and, further, that
present air quality shall not be degraded, even if well
under the standard level,

Most air pollution problems are localized, due to the small
incidence of heavy industrial complexes and power plants.
However, various measures of air pollution, such as sus-
pended particulate matter, indicate that Honolulu is one of
the cleanest cities in the nation.
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TABLE I-3

AMBIENT AIR QUALITY STANDARDS

State of
Hawaii Federal
sulfur Oxides
Annual Arithmetic Mean 20 ug/m3 80 ug/m3
‘Average for any 24-hour Period g0 ug/m3 365 ug/m3
 average for any 3-=hour Period | 400 ug/m3 1300 ué/m3
Nitrogen Oxides:
Annual Arithmetic Mean 70 ug/m3 100 ug/m3
Average for any 24-hour period 150 ug/m3 -
Particulate Matter |
Annual Arithmetic Mean . 55 ug/m3 -
average for any'24—ﬁour-Pe;iod 100 ug/m3 260 ug/m3
Photochemical Oxidants
| AQeraéé”for any l-hour 100 ug/m3 166.ug/m3
paylight Period
Hydrocarbons
| Average for any 3ehouf'_ 100 ug/ms"-isoiug)ﬁ3
~ Morning Period o _ '
Carbon Monoxide ,
| AVérage:qu any 8-hour Period 5 mg/m3l' 110 mg/m3

Avéragp for any l-hour period 10 mg/m3 40 mg/m3

B.2. Socio-Economic Factors

The Island of Oahu consists of dense population‘centers _
separated by agricultural and undeveloped lands. The
island constitutes a U.s. Bureau of the Census Standard .
Metropolitan‘Statistical Area (SMSA) by virtue of its size

and population. 1970 U.S. Census data and State of Hawaii-
generated updates are the data sources for discussions that
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follow on islandwide population, housing, income, and em-
pPloyment characteristics. A subsequent chapter will focus
on certain demographic aspects of the Central Honolulu region.

2. Population: At the time of the 1970 Census, close to
four out of five persons in the State of Hawaii resided in
the Honolulu SMsA, a considerably greater portion than in
other states. Since statehood in 1959, Hawaii's population
growth rate has been approximately twice that of the nation.
About 94 percent of new Hawaii residents settle on Oahu.

The City and County of Honolulu had an estimated resident
population of 719,600 as of July 1978. Population density
on Oahu was 1.90 persons per acre. The Central Honolulu
district density was 5.22 persons per acre. The comparative
growth of the four Oahu geographical regions between 1970
and 1978 appears in Table I-4 (along with concurrent- housing
statistics, which have bearing on the following discussion}.
Significant trends indicated by these figures include:

® over 14 percent population growth on Oahu between
1970 and 1978 :

® most rapid growth occurring in Central Oahu -
31 percent :

‘o‘least rapid grbwth occurring in Central Honolulu -
1l percent L . .

® a shift in islandwide population distribution of
approximately two percent from Central Honolulu
to Central Oahu

® the continuing dominance of Central Honolulu,
despite modest growth, as the most densely
populated region on Qahu, with over §0 percent
- of the island's population ' :

TABLE I-4
POPULATION AND HOUSING ON OApuw/

—POPULATION HOUSTRG

1570 1978 ta 1970 1978 kA

Persons fA rersons kA Chg . units 't Units ' Uhe.
Oahu 630,497 | 100 | 719,577 | 100 | 14.1 174,742 100 | 221,542 100 ] 26.8
Central Hono. 407,560 65 | 451,385 63 10.7 } 120,459 69 | 148,935 67 | 23,6
Cencral Oahu 76,751 12 | 100,753 14 | 31.3| 18,866 11 27,250 13 ] 44.4
Leeward Oahu 43,405 7 50,416 71| 16.2 10,155 6 13,791 6 35.8
Windward Oahu 102,781 16 | 117,023 le | 13.9 | 25,262 14 31,566 4l 25,0

*Population includes armed forces in the islands, and resi-
dents temporarily out of the State on business or vacation,
but excludes visitors temporarily present.
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rhe people of Hawaii entail an estimated 64 racial combina-
tions. No single racial group constitutes more than 40 per-
cent of the population on Oahu.

On Oahu, the median age is 25.9 years. over 30 percent of
the population is 17 years of age or younger and about six
percent is 65 years of age or older.

At the time of the 1970 Census, 48 percent of Oahu house-
holds owned one automcbile, 33 percent owned two automo-
biles, and eight percent owned three or more cars. The
remaining 1l percent of households on the island had no car
available. :

RBetween 1960 and 1970, the average number of automobiles per
household remained stable at 1.1l in non-urban areas, while
it grew somewhat in the Honolulu urban area, from 1.0l to
1l.15.

b. Housing: The housing inventory on Oahu increased 27
percent between 1970 and 1978, from 174,700 units to 221,500
units. This compares with a 14 percent increase in popula-
tion during the same period. Regional fluctuations in the
housing inventory closely followed population trends, rang-
ing from 24 percent growth in Central Honolulu to 44 percent
growth in Central Oahu. Central Honolulu nevertheless re-
tains nearly 70 percent of the Oahu housing inventory. Due
to the shortage of developable urban land and its high cost,
an increasing proportion of new units are expected to be

multi-family units, resulting in higher densities.

c. Income: In 1950, per capita income in ~awaii was below
the national averadge, but, during the 1960's and early
1970's, per capita personal income grew at a relatively
rapid rate that exceeded the national average. Honolulu
County enjoys the highest per capita and family income in
the State. Per capita income for Honolulu in 1977 was.esti-
mated at $7,950 exceeding the national average by 13 per-
cent. Median family income on Oahu for 1975 was $18,230.

Based on the 1970 Census, nearly 49,000 families, or 35 per-
cent of all families in the City and County of Honolulu, had
incomes of $15,000 or more; nearly 12,000 families, or 8.5
percent of the total, had incomes that exceed $25,000. Over
10,000 families, or 7.3 percent of all families on the
island, had incomes below the poverty level.

The higher average income levels in Honolulu are offset by a
cost of living that is some 20 percent higher than the urban
U.S. average and second only to anchorage among major
American metropolitan areas.

d. Employment: The top two employers on Oahu in 1950 were
government and wholesale/retail businesses. They retain
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their prominent position today. 1In 1978, government and

wholesale/retail trade provided almost half the jobs on the
island. The service sector, spurred by the growth of visi-
tors and population, was the third largest employer in 1978.

The growing economy created demands for new public facili-
ties, hotels, houses, and commercial centers. As a result,
the construction industry expanded and became a more impor-
tant source of jobs. :

As shown in Table I-5, the State has experienced fairly
rapid growth in employment and has maintained relatively low
unemployment rates. But employment competition, especially
for professional positions, is becoming increasingly intense.

TABLE I-5
OAHU HISTORICAL EMPLOYMENT GROWTH
AND UNEMPLOYMENT RATESL

Annual Rate of Employ- Unemployed as
ment (% Increase) Over Percent of Total

¥ ik e L T R e el ot L I S S b ol B

Years Previous Year Labor Force
i
g o | 1971 S 2.4 6.3
1972 3.3 7.1
1973 ' 4.6 6.5
Y 1974 ' 1.5 7.2
: co1e7s5 -0.8 6.8
- 1976 6.5% 9.6
- ..1977 f 3.7*% 7.3
1978 -1.5% 7.6
‘Between 1970 and 1975, the number of employed persons dgrew:

at an average annual rate of about 2.2 percent, increasing .
from 240,000 to 267,000, with over 40 percent of the non-
military population employed. During this same period, the
number of available jobs grew at an average annual rate of
2.7 percent, from 270,000%* to 309,000%*l. These data indi-
cate that the number of available jobs grew faster than the
number of employed persons, suggesting a higher proportion
of the labor force holding two or more jobs. -
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The labor force also contains above-average proportions of
ycung persons and women. The 1970 Census reported that 49
percent of all females 16 years of age or over were either
employed or seeking work, a proportion higher than that of
any other State and second only to the District of Columbia.
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*Based on new data source and not comparable to previous years.
**Numbers of jobs do not include military employment.
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More than four out of five jobs on Oahu are located in the
Central Honolulu region, where most of the island's indus-
try, business, and governmental facilities are located.

B.3. Development and Planning Forecasts

The Oahu General Plan is the basic land use policy statement
of the City and County of Honolulu and is referred to.in
all matters related to planning and urban growth on Oahu.
Land uses designated in the General Plan are based on the
1964 State.land use districts (described in Section I.A.4),
as revised, which designate all land in the State as urban,
rural, agricultural, or conservation land, allocating space
for urban expansion through 1984. Official reviews in 1969
and 1975 produced only minor changes in the Oahu districts;
they confirmed the regulations’ effectiveness in protecting
prime agricultural land against urban sprawl, despite pres-
sure toward urbanization. Table I-6 summarizes the State
1and use classification changes that have occurred since
1964 on Oahu. Figure I-2 indicates’ the current land use
dispositions on Oahu (which currently has no land assigned
as "rural").

TABLE I-6

LAND USE CLASSIFICATION CHANGES 1964-19791
o (Acres)
Agri- Conser- .

- _Urban Rural cultural _-ation Total
August 1964 '75,700 0 158,200‘ 151,400 385,300
August 1969 o
(Af ter com-
pletion of. 82,592.9 0 145,906.1 '156,801.0 385,300
S5-year Com- : . o .
prehensive
Review)
March 1974 '84,093.4 0 144,285.7 156,920.9 385,300
'February 1975 | |
(Aftexr com- A
pletion of 85,186.5 0 145,205.9 154,907.6 385,300
2nd 5-year o
Comprehensive
Review)

January 1979 86,492.0 0 143,903.2. 154,904.8 385,300
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The first General Plan for the City and County of Honolulu
was adopted in 1964. In addition to gelineating future land
uge patterns and pertinent planning policies, the 1964 Gen—
eral Plan was suppor t2d by Developmant plans Eor public
facilities and a Comprehensive zoning Code for development
intensity and design control.

A new General Plan, adopted by the Honolulu City Council in
January 1977, enumerates Oahu's long-range social, economicy
environmental, and design objectives for the Year 2000 and
suggests broad policies to support those objectives. It
addresses nine areas of concern: (1) population, (2) econo-~
mic activity. (3) natural environment, (4) housing, (5)
transportation and utilities, (6} physical development and
urban design, (7) public safety, (8) nealth and education,
and (9) culture and recreation. The new General Plan is by
design a very general'document, establishing broad guide-
1ines for an island-wide set of Development plans. Cur-
rently in preparation, the Development plans will in turn
guide the physical gevelopment of the island in conformance
to General Plan policies and objectives. Until the Devel-
opment Plans are completed, the Island of Oahu has been
designated an stnterim zZoning control Area" by Ordinance
Number 77-9« Bill Number 124. Any application for rezoning
must substantially meet the intent of the General Plan

objectives and policies.

population and employment forecasts on the Island of Oahu

' (Table-I-?) were developed by the State pepar tment of

planning and Eoonomic pDevelopment (pPED) and adopted in 1971
by the Cahu pransportation Planning Program (nredecessor'of
the Oahu Metropolitan Planning Organization) as the basis
for -all long—;ange transportation planning on Oahu.

TABLE I-7

POPULATION AND EMPLOYMENT FdRECASTS2

Year pPopulation . Emploggent

1970 630,000 315,800
1975 - 680,000 333,000
1980 ) 735,000 375,000
1985 795,000 419,000
1990 859,000 ‘ 464,700
1995 924,000* 515,700%

—

*The lLatest projections developed bY the State DPED in 1978,

designated geries II-F. forecasts 2 population of 886,000

and employment, including both civilian and military jobs,
of 472,000 in 1995.
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B.4. Transportation

The Long-Range Transportation Plan as adopted by the Oahu
Metropolitan Planning Organization (OMPO) guides the orderly
development of transportation systems on Oahu. The plan
identifies major transportation improvements such as free-
ways, major arterials and rapid transit facilities, required
to meet Ffuture travel demands on Oahu.

a. Streets and Highways: ©Oahu has more than 1,230 miles of
streets and highways. Existing and planned Federal inter-
state highways (H-1, H-2, and H-3) will comprise approxi-
mately 52 miles of freeway (Figure I-1) providing improved
access to urban Honolulu from Oahu's Leeward, Central, and
Windward regions. A portion of the H-1l (Lunalilo) Freeway
between Pearl Harbor and Middle Street is currently under
construction. When completed, the freeway will span 27
miles from Kahala to Ewa. The segment between Kahala and

. Middle Street is the critical link in the interstate system,

serving centers of government, commerce, and tourism in

urban Honolulu. The 8.5-mile H-2 Freeway from Pearl City to

Wahiawa was recently completed. The proposed H~3 Freeway
would provide another link from the windward Kailua-Kaneohe

~area to leeward Oahu.

Most travel on Oahu is by private automobile. 1In 1978 there .

were 432,954 motor vehicles of all types registered. Other
vehicles included 9,512 trailers and semi-trailers, 8,177
motorcycles and motor scooters, and 73,426 bicycles.

b. Transit: Public transit on Cahu is provided by the City
and County of Honolulu, which consolidated the operations of
three private companies and began services in 1971. State

Act 300 (Chapter 51, HRS) in 1967 authorized counties to own
_and operate mass transit systems. In 1968 the City Council -

established by ordinance a Mass Transit Division within the
Department of Traffic (Ordinance No. 3315); its name was
later changed to the Department of Transportation Services
by the Revised City Charter.

Approximately 45 million transit trips were made in FY 74-75
on the islandwide bus system with a fleet of some 280 buses.
Over 50 million transit trips were made during FY 75-76 due
to increased service provided by an expanded bus fleet of
350 buses. Today, nearly 57 million annual transit trips
are made on the island. Annual ridership trends are de-
picted in Figure I-3. Since the 1971 takeover of the mass
transit system in Honolulu by the City, transit ridership
has increased by over 200 percent.
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II. CENTRAL HONOLULU STUDY AREA

Central Honolulu is the most densely urbanized region on
Oahu. It contains most of the island's industry, business,
and government facilities and is the focus of major social,
cultural, educational, and recreational activities. The
Honolulu urban core, located within Central Honolulu, is
approximately 12 miles long and two to three miles wide,
with numerous developments extending into the valleys and
ridges of the Koolau Range. It is ‘characterized by a rela-
tively narrow band of densely developed residential, commer-
cial, and industrial land uses, most ‘intense between the H-1
(Lunalilo) Freeway and the ocean --— a distance of approxi-
mately one mile (Figure II-1).

Developments on the western extreme of the study area include
Pearl City and Waipahu; those on the eastern extreme include
Hawaii Kai and numerous communities adjacent to the Kalani-
anaole Highway. Inasmuch as the proposed transit system

- lies entirely within the Central Honolulu area, this area is

considered to be the project study area, for which project
impacts will be assessed in subsequent chapters.

'A. URBAN ENVIRONMENTAL FACTORS

Most environmental factors discussed in the previous chapter
pertain.fairly uniformly to the entire Island of Oahu.

Those that warrant more detailed scrutiny in their bearing
on Central Honolulu include streams/floodplains, coastal

" zone management, vegetation/wildlife, air quality, and

ambient noise,

'A.1. Streams/Floodplains

Approximately 15 major streams or waterways, most formed by
two or more tributaries, flow into the ocean from the
Central Honolulu region. All originate in heavy rainfall
areas of the Koolau Mountains and flow across the Central
Honolulu coastal plain into the ocean. Stream flows are
generally flashy in nature, particularly in mountainous
areas. Minimum flows consist mainly of ground water seepage
and spring discharges. Occasionally, as a result of heavy
rains, high stream flow occurs and large quantities of water
flow into the sea.

Several streams have been lined and channeled to accommodate
high stream flows during periods of heavy rainfall to pre-
vent flood damage in urbanized areas. Those not improved
pose potential problems to the adjacent urbanized areas.

II-1
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These areas which would be inundated by the 100-year £lood
are identified as £flood hagard zones as determined by the
Flood Insurance Study of Oahu and delineated on the Flood
Insurance Rate Maps, prepared by the U.S. Department of
Housing and Urban Development, Federal Insurance adminis-
tration. Figure II-2 shows the locations of these flood
hazard or floodplain areas in the Central Honolulu region.

The City Department of public Works' study on "Water Quality
Program for Oahu With Special Emphasis on Waste Disposal"
found that runoffs from streams and springs in the Central
Honolulu region contribute sizable amounts of potential
pollutants to Pearl Harbor and Mamala Bay. For example,
daily mass emission rates (MER) to Pearl Harbor from stream
runoffs are estimated to contain approximately 610 lbs. of
nitrogen and 150 1bs. of phosphorous. In addition, average
surface storm runoff from the streams tributary to Pearl
Harbor amounts to approximately 45 mgd, contributing 69,000
tons of sediments per year.

Between June 1970 .and February 1971, the "Water Quality
Program for Oahu" analyzed numerous water samples from 57
different locations to determine fresh and marine water
quality conditions around Oahu. This water guality moni-
toring program covered six streams in the Central Honolulu
region and several points along the shoreline and in various
bays around the jsland. Table II-1 lists the six streams
monitored and their average annual levels of pollutants.
Areas with low dissolved oxygen, shallow Secchi depth, high
nutrient and total coliform concentration, and high BOD were
considered to have the poorest water quality. Data indi-
cated that water quality in all the streams monitored except
the Nuuanu Stream just helow the reservoir was generally
poor. However, water quality in general is being con-
tinually improved by eliminating direct waste discharges
into streams.

TABLE II-1
WATER QUALITY IN CERTAIN STREAMS Itf CENTRAL HOHOLULU

Annual Avg.|Annnal Avg. Anmual Avg, | Annual Avg. Annual Avg. Annual Avy

Stream p.0.*mp/l (Total Wrmp/Sl Total PPmg/l | Sccchl Depth §.0.D.-mg/ 1l Tu:al-CollformZCoifloo
Walawa 4,23 0.2390 0.236 : 3 18.1 139.793
Moannlua 5.53 0.471 0.271 3 19.2 60,043
Kalilhi 6.06 0.521 0.074 2 19.2 147,645
¥apalama Canal 2.70 0.130 0.367 2 41.2 680,123
Nuuanu 4.68 0,330 0,061 5 1R.6 108,761
Hanoa 6.33 0.295 © 0,068 2 23.0 44,021
HNuuanud® 6.56 0.431 0,101 - 22..9 268

w0, = Disnolved Onygen *
N = Ritrogen {organic + ammonia)
#p = Phosphorous

wiMonlroring station located just helow rescrvelr, outside urban arens. The other stream monitoring
stations were located within the urbonized arcas.
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More specifically, of the 57 different locations monitored,
all six streams in Central Honolulu with poor water quality
were found to have the lowest overall ranking or the poorest
water gquality based upon the water quality parameters mea-
sured. Furthermore, a comparison was made of the water
guality found at the monitoring stations with the State of
Hawaii water Quality Standards to note those areas presently
with water quality problems. The observed water quality at
the six streams exceeded a majority of the standards being
compared. Thus, the quality of water in the streams located
in Central Honolulu has been greatly nmodified and is there-—
fore not considered pristine.

A.2. Coastal Zone Management

Chapter 205A, as amended, of the Hawaili Revised Statutes
{relating to environmental shoreline protection) established
special controls for development within an area along the
shoreline called the "special management area". These
controls are based on a general coastal management program
for Hawaii pursuant to the National Coastal Zone Management
Act of 1972 (P.L. 92-583). The Hawaii CZM Program was
approved by the U.S. Department of Commerce in September,
1978, and incorporated into Chapter 205-A, HRS in 1979.
Basically, Chapter 205A seeks to 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 manage-
ment area. The statute stipulates that the development will
not have any substantial adverse environmental or ecological
effect, except as such adverse effect is minimized to the
extent practicable and clearly outweighed by public health,
safety, or compelling public interest.

The Honolulu City Council is authorized to carry out the
policies and procedures of Chapter 205A, as amended, as it
affects the coastal zones of Oahu. The City Department of
Land Utilization is designated the administering agency.
Implementation of the Special Management Area, is embodied
in the provisions of Ordinance No. 4529, as amended. Devel-~
opment within the SMA will require a public hearing and
action by the City Council.

‘A set of maps delineating the special management area on
0ahu has been developed by the City Department of Land
Utilization and approved by the City Council. Figure II-3
shows the location of the special management area in the
Central Honolulu region.
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