90:635-10

October 3, 1990

The Honorable Larry S, Tanimoto
Mayor -

County of Hawaii

25 Aupuni Street

Hilo, Hawair 96720

Dear Mayor Tanimoto:

I am pleased to accept the Final Environmental Impact Statement for the Kailua
Park Expansion Project as satisfactory fulfillment of the requirement of Chapter 343,
Hawaii Revised Statutes. This environmental impact statement will be a useful tool
in the process of deciding if the action described therein should be allowed to
proceed;.) My acceptance of the statement is an affirmation of the adequacy of that
statement under the appiicable laws and does not constitute an endorsement of the
proposed action.

When the decision i1s made regarding the proposed action itself, 1 expect the
proposing agency to consider if 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 useful analysis of the
proposed action.

With kindest regards,

Sincerely,
% .

JOHN WAIHEE
ce: Mr. George Yoshida

hee: "j Hon. John C. Lewin
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CHAPTER 1.0
INTRODUCTION

1.1 PURPOSE OF THE REPORT

The primary purpose of this environment impact statement is to satisfy the requirements of
Chapter 343, Hawaii Revised Statutes. The final EIS will also be used a supporting
document for pending use permit and special management area permit applications by the
County of Hawaii Department of Parks and Recreation. Upon approval, mitigation
measures documented in this EIS will ultimately be reflected in the detailed design and
subsequent construction of the proposed project. In recognition of these regulatory
requirements and intended uses of this document, the study objectives during preparation
of the EIS were to:

1. identify, evaluate and determine reasonable project alternatives for providing expanded
recreational opportunities in the Island of Hawaii’s North and South Kona districts (Figure
1-1);

2. evaluate the characteristics and trends of the Old Kona Airport site and surrounding
Kona community which infiuence the area’s physical, biological, and cultural resources and
the related built environment;

3. determine and analyze significant environmental consequences which are expected to
result from the development of the selected project alternative; and

4. identify practical mitigative measures which can reduce the impact of the proposed
expansion of Kailua Park.

This environmental impact statement replaces earlier information presented in the April,
1989 environmental assessment of the Kailua Park Master Plan. The County of Hawaii
withdrew its former environmental assessment from public and agency review following a
September, 1989 recommendation by the State Office of Environmental Quality Control
(OEQC). Dr. Marvin Miura, director of State OEQC, recommended that the County of
Hawaii prepare an environmental impact statement for the proposed project because the
agency believed that "the impacts of this project will be significant" (Miura and Sakamoto,
1989). The issues raised by those agencies reviewing the former environmental assessment
are included in Appendix A.

The draft EIS will also be circulated to all appropriate County, State and federal agencies;
private organizations; and concerned individuals identified by the State Office of
Environmental Quality Control. Consequently, this document will serve as a central source
of information for reviewing agencies and organizations which have responsibility and/or
interest in 1) the management of statewide resources, and 2) the evaluation of development
actions that may affect Hawaii’s natural and man-made resources.

1-1
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12 SCOPE OF THE EIS

This EIS contains a combination of quantitative and qualitative analyses which were made
to meet the information objectives outlined in section 1.1 of this EIS. These objectives are
consistent with the State of Hawaii requirements for the preparation of environmental
impact statements. These requirements are identified in Chapter 343 of the Hawaii Revised
Statutes, and the administrative rules and regulations of the State Office of Environmental

Qualijty Control.

A variety of issues are addressed in this EIS document. Project alternatives are identified
and evaluated in the context of:

1. regional recreation demands;

2. the relationship of the proposed project to the proposed Kealakehe Regional
Sports Complex and other public recreational facilities in the North Kona area; and

3. the capacity of the Old Kona Airport site and other County park facilities to
accommodate future recreational demands.

Anticipated traffic and noise levels in the vicinity of Kailua Park are evaluated. The impact
of the expanded park facilities upon local infrastructure such as water and wastewater
systems, is also discussed. The potential effects of the proposed park expansion upon
existing archaeological and historical resources on the Old Kona Airport site are also
identified.

1.3 REPORT ORGANIZATION

Chapter 1.0 outlines the general objectives of the EIS, the intended use of the information
presented, the scope and emphasis of the environmental analyses, general project assessment
methods, and the responsibility of EIS preparation.

Chapter 2.0 identifies and evaluates different project alternatives for providing expanded
recreational opportunities in the Kona district. The planning issues influencing the selection
of the more desirable project alternative are also examined.

Chapter 3.0 assesses the significant characteristics and trends influencing the physical,
biological, and cultural resources, as well as the built environment, of the surrounding North
Kona district;

Chapter 4.0 evaluates the anticipated environmental impacts of the selected project
alternative. Significant project impacts are, to the extent possible, quantified to facilitate the
reviewers’ assessment of project consequences. Feasible mitigation measures, which are
expected to reduce anticipated project consequences, are also identified.
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The relationship between the short-term use of the project area’s natural and manmade
resources is explored and contrasted with longer term resource management considerations.
Anticipated project consequences which will require an irreversible or irretrievable
commitment of natural resources are also identified.

1.4 METHODOLOGY

Preparation of the EIS and related evaluations involved the performance of both
quantitative and qualitative analyses. These analyses primarily relied upon available
information from public agencies and private organizations. Awvailable information was
obtained through the use of existing technical reports and supplemented by informal
discussions with selected representatives of public agencies and private organizations.

Available information was supplemented by an onsite reconnaissance of the Kailua Park site
to document existing levels of recreational activity, the condition of existing facilities, and the
location and type of existing land uses. Informal discussions were also made with selected
County Parks and Recreation representatives which have responsibility for the management
of Kailua Park facilities and programs.

Ambient noise measurements were made within and in the vicinity of Kailua Park on
December 8 and 9, 1989, by Darby & Associates, Acoustical Consultants. This information
was used, in part, as a basis for a related assessment of potential noise impacts from the
proposed project. The entire noise impact report is included in Appendix B.

Barton-Aschman Associates, Inc., made vehicular traffic counts November 24 and 25, 1989,
in the vicinity of Kailua Park. This information was obtained as part of its evaluation of
potential vehicular traffic impacts from the proposed project. The complete vehicular traffic
impact report is presented in Appendix E.

1.5 AGENCY AND PUBLIC CONSULTATION

Preparation of this environmental impact statement involved consultation with the following
public agencies and private organizations:

PUBLIC AGENCIES

County of Hawaii
Department of Parks and Recreation
Department of Public Works
Department of Planning

State of Hawaii
Department of Land and Natural Resources

Division of Parks & Qutdoor Recreation
Division of Historic Sites

1-4
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PRIVATE AGENCIES

Hawaii Visitors Bureau

1.6 RESPONSIBILITY OF EIS PREPARATION

Sidney Fuke & Associates was retained by the County of Hawaii Department of Parks and
Recreation to prepare an EIS for the Kailua Park expansion project in November, 1989.
This environmental impact statement was subsequently prepared by Sidney Fuke &
Associates in association with James H. Pedersen, Planning Consultant.

Mr. Fuke has nineteen years of public planning and consulting experience in Hawaii. He
served as a deputy director and director of planning for the County of Hawaii during a
fourteen year career in public service. Subsequently, Mr. Fuke has represented numerous
private development organizations in the preparation of environmental assessments and land
use applications for various resort, residential, commercial and golf course development
projects in Hawaii. He also prepared a Shoreline Access Management Plan and Public
Access Guide for the Maui County Planning Department.

Mr. Jim Pedersen is a planning consultant with 19 years of professional experience
associated with the evaluation and master planning of regional, community and site
development projects throughout the Pacific Basin. These projects have involved his
management and preparation of regional economic and infrastructure development plans;
community development and redevelopment projects; economic and development feasibility
studies; site and facility plans for specific transportation, recreation, residential, commercial
and industrial development projects; and related environmental impact studies.

1-5
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CHAPTER 2.0
PROJECT ALTERNATIVES

2.1 PRIMARY ISSUES INFLUENCING ALTERNATIVE SELECTION

The development of recreational facilities and programs in Hawaii County’s North Kona
district is primarily influenced by:

changing recreational trends among visitors and residents;

the type, location and capacity of available recreational facilities and opportunities;
the extent of public access to local recreational opportunities; and

the type of land uses adjoining recreational facilities and opportunities.

el NS

2.1.1 Recreational Trends Among Visitors and Residents

West Hawaii continues to grow in terms of resident population, as well as the number and
length of stay of incoming visitors. This growth has outpaced the development of public
recreational facilities in the North and South Kona districts which have expanded little since
the late 1970’s. Growing numbers of residents and "repeat” visitors, who are the primary
users of public recreational facilities (Knox, 1989), have generated significantly higher levels
of recreational participation in various recreational activities. The demand for recreational
facilities has been further complicated by changing preferences in recreational activity among
all resident age groups. In addition, visitors to Hawaii Island continue to travel more
independently and are staying longer.

Population growth in West Hawaii is particularly evident in the North and South Kona
districts. The resident population of North Kona was estimated to be approximately 22,770
in 1989 which represents.an average annual growth rate of approximately 7 percent since
1980. South Kona’s population rose to about 7,680 persons in 1989, or at an average annual
growth rate of slightly over 3 percent per year since 1980 (Hawaii County Department of
Research and Development, 1989). The increases in Kona’s resident population, particularly
the North Kona district, are indicative of a rapidly growing community as typical residential
community growth rates in America average about 2 percent.

The number of westbound overnight visitors to Hawaii Island has been rising rapidiy since
1986 which also marked the beginning of increased air service to Keahole Airport in North
Kona. The Hawaii Visitors Bureau estimates that approximately 959,890 westbound visitors
intended to stay at least one night or longer on the Big Island. This increase suggests an
increased growth rate of approximately nine percent per year since 1985. The impact of an
increasing number of visitor arrivals has been compounded by the visitor length of stay on
the Big Island which is now 5 days compared to 4 days in 1980 (Higa, 1989).

2-1
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Roughly half of the visitors to the Island of Hawaii are "repeat” visitors. In 1988, the
proportion of frequent independent travelers grew to 84 percent compared to approximately
70 percent in 1984. This signals a continuing trend toward more independent travel; further,
a significant proportion of visitors, already familiar with Hawaii, will likely spend some
portion of their visit, e.g., at least one day, in local public recreational areas.

Recreational trends in West Hawaii include continued and growing participation in organized
soccer, canoeing, softball and tennis, as well as other informal beach and ocean recreation
activities such as parties and social gatherings, swimming, diving and volleyball (Borkowski,
1990). A detailed survey of Hawaii residents was administered by Community Resources,
Inc. and Datametric Research in October, 1989. Results of this survey, which will provide
considerable information concerning recreational participation, are expected to be available
in March, 1990 (Knox, 1990).

2.1.2 Available Recreational Facilities and Opportunities

West Hawaii’s resident population and visitors have access to a variety of public recreational
opportunities, areas, and facilities (Figure 2-1). These facilities are provided by the County
of Hawaii and the State of Hawaii. Recreational opportunities include beach and ocean
activities, organized and informal court sports, organized and informal field games, social
gatherings and meetings in pavilions and community halls, playgrounds and "tot lots',
picnicking areas, and general open space areas.

2.1.2.1 County of Hawaii

The primary recreational agency serving the North and South Kona districts is the Hawaii
County Department of Parks and Recreation which operates and maintains 17 public park
facilities. The Department administers and operates organized recreation programs from
six of the County’s seventeen facilities, as well as at Konawaena High School’s Onizuka Gym.
In addition, the County supports the operation of numerous other private sports programs
and social events at the County’s other park facilities. In FY 1988-1989, resident and visitor
recreation at the County’s seventeen parks involved, at least, 1.06 million persons (Tables
2-1 through 2-3).

2.1.2.2 State of Hawaii

The State of Hawaii continues to operate and maintain two shoreline recreational areas in
the North and South Kona district. The Old Kona Airport Recreation area is an 80- acre
passive recreation area which includes one large community pavilion, two smaller picnic
complexes, two restroom facilities, some 15 picnic sites, and portions of the former airport
runway that provides vehicular access and parking. Some 34 acres on the south end of the
Old Kona Airport site have been leased by the State of Hawaii to the County of Hawaii for
its Kailua Park facility.
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TABLE 2-1

ANNUAL RESIDENT PARTICIPATION
ORGANIZED SPORT GAMES, PRACTICES AND INSTRUCTION
COUNTY PARKS IN NORTH AND SOUTH KONA
FY 1988-89

Number of Participants
Private  Private
P&R Leag. Leag. P&R P&R
Sport Sport Sport Sports  Phys.

Facility Games Games Prctcs Instr. Fitness  Total
Kailua Park 6,824 12,459 31,260 646 1,872 53,061
Kailua Playground NAp NAp NAp NAp NAp 0
Hale Halawai NAp NAp NAp NAp NAp 0
White Sands Beach Park NAp NAp NAp NAp NAp 0
Kahaluu Beach Park NAp NAp NAp NAp NAp 0
Pahoehoe Beach Park NAp NAp NAp NAp NAp 0
Kona Imin Center 765 2,738 89 2,000 2,908 8,500
Hilicrest Park NAp 1,600 NAp NAp NAp 1,600
Higashihara Park NAp 2,336 3,180 NAp NAp 5,516
Kona Scenic Park 1,600 1,778 3,730 NAp NAp 7,108
Yano Hall/Greenwell Park 2,702 15,408 13,010 2,225 538 33,883
Napoopoo Beach Park NAp NAp NAp NAp NAp 0
Honaunau Boat Ramp NAp NAp NAp NAp NAp 0
Honaunau Rodeo Arena NAp NAp 250 NAp NAp 250
Hookena Beach Park NAp NAp NAp NAp NAp 0
Milolii Beach Park NAp NAp NAp NAp NAp 0
Kona Swimming Pool - NAp NAp NAp 2,715  NAp 2,715
112,633

Individual Activity Totals 11,891 36,319 51,519 7,586 5,318

Note: NAp - Not applicable.

Source: Borkowski, 1989.
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TABLE 2-2

ANNUAL RESIDENT PARTICIPATION
ORGANIZED CULTURAL PROGRAMS
COUNTY PARKS IN NORTH AND SOUTH KONA

FY 1988-89 j
Number of Participants i
Per-
Arts/ Music/  formng  Special f:
Facility Crafts Dance  Arts Events Misc Total !i
Kailua Park 258 26 46 8328 1,009 9,667
Kailua Playground NAp NAp NAp NAp NAp 0 i
Hale Halawai NAp 6,524  NAp NAp 1,515 8,039 !
White Sands Beach Park NAp NAp NAp NAp NAp 0 |
Pahoehoe Beach Park NAp NAp NAp NAp NAp 0 I
Kahaluu Beach Park NAp NAp NAp NAp NAp 0 I
Kona Imin Center 190 1,698 0 822 192 2,902 |
Hillcrest Park NAp NAp NAp NAp NAp 0 ’
Higashihara Park NAp NAp NAp NAp NAp 0
Kona Scenic Park NAp NAp NAp NAp NAp 0
Yano Hall/Greenwell Park 2,838 3,648 109 1,585 5,460 13,640
Napoopoo Beach Park NAp NAp NAp NAp NAp 0
Honaunau Boat Ramp NAp NAp NAp NAp NAp 0
Honaunau Rodeo Arena NAp NAp NAp NAp NAp 0
Hockena Beach Park NAp NAp NAp NAp NAp 0
Milolii Beach Park NAp NAp NAp NAp NAp 0
Kona Swimming Pool - -~ NAp NAp NAp NAp NAp 0
Individual Activity Totals 3,286 11,896 155 10,735 8,176 34,248
Note: NAp - Not Applicable
Source: Borkowski, 1989.
2-5

e Lt B anatt T

e — e

e L TV



S

)

TABLE 2-3

ANNUAL RESIDENT AND VISITOR PARTICIPATION

INFORMAL RECREATION
COUNTY PARKS IN NORTH AND SOUTH KONA
FY 1988-89
Number of Participants
Casuval Social Fishng
Play/  Activ- Swim- Snorkl Surf-  Other

Facility Games jties ming  Diving ing Beach Total
Kailua Park 13,519 1,323 NAp NAp NAp NAp 14,842
Kailua Playground 30,100 NAp NAp NAp NAp NAp 30,100
Hale Halawai 750 29,100 NAp NAp NAp NAp 29,850
White Sands Beach Pk NAp NAp 30,069 50412 4,370 170,775 255,626
Kahaluu Beach Park NAp 31,750 60,138 100,824 8741 341,549 543,002
Pahoehoe Beach Park NAp NAp NAp 730 NAp 4,380 5,110
Kona Imin Center 3,658 12,824 NAp NAp NAp NAp 16,482
Hillcrest Park N/A~ N/A NAp NAp NAp NAp 0
Higashihara Park 3,285 4,160 NAp NAp NAp NAp 7,445
Kona Scenic Park N/A  Nap NAp NAp NAp NAp 0
Yano Hall/Greenwell Pk 7,140 9,857 NAp NAp NAp NAp 16,997
Napoopoo Beach Park  NJ/A 1,880 N/A N/A N/A N/A 1,880
Honaunau Boat Ramp  N/A N/A° NA N/ N/A N/A 0
Honaunau Rodeo Arena N/A 3570 NAp NAp NAp NAp 3,570
Hookena Beach Park N/A N/A N/A N/A NAp 1,040 1,040
Milolii Beach Park N/A° NA NA NA NAp N/A 0
Kona Swimming Pool NAp NAp 43,02 NAp NAp NAp 43,026
Individual Activity e

Totals 58,452 94,464 133233 151,966 13,111 517,744 968,970

Notes: NAp - Not applicable

N/A - Information not available

Source: Borkowski, 1989,
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The State Division of Parks, Historic Sites, and Outdoor Recreation estimates that roughly
639,580 persons visited the State Recreation area (including Hawaii County’s Kailua Park)
during FY 1988-1989. The State estimates are based upon periodic counts of vehicles in the
Recreation area and assuming that four persons are Passengers in each vehicle. By
deducting the County’s documented 77,570 persons from the State’s more general estimate,
the State estimates suggest a resident and visitor participation of over 562,000 persons per
year.

A second State recreation area is located in the South Kona district at Kealakekua Bay
Historical and Underwater Park (Figure 2-1). Abundant coral coverage and marine
populations provide unique snorkeling and diving opportunities to both residents and visitors.
Hawaiian burjal caves, the Captain Cook monument, and other historical features provide
interesting hiking and beach activities. The State maintains no records of recreational
participation data for this recreational area.

The County of Hawaii maintains a one-lane small boat launching ramp along the Lower
Keei Road in Honaunau, South Kona. However, the primary center of resident boating
activity is at Honokahau Smail Boat Harbor which provides moorage for approximately small
boats and smalier charter vessels.

2.1.3 Recreational Participation and Public Access
2.1.3.1 Field Games

The primary field games enjoyed by North and South Kona residents include soccer, softball
and baseball, and football. Kona residents participate in these field-oriented sports in
organized leagues administered by the County Department of Parks and Recreation and
various private organizations. Statistics for FY 1988-1989 suggest that these programs
involve the participation of some 57,000 persons for organized sport games (Table 2-1);
however, these statistics reflect many of the same participants returning for several games
during a sports league season. The actual number of participants for field games may be
closer to some 3,000 persons per year (Borkowski, 1987).

Soccer occurs at one of three fields at Kailua Park and, to a lesser extent, at Kona Scenic
Park. Multi-purpose fields at Kailua Park and Kona Scenic also accommodate organized
football activity. Baseball and various forms of softball occur at Kailua Park and Greenwell
Park. T-ball and pitchball also are played at Hillcrest and Higashihara Park.

2.1.3.2 Court Sports

The court sports that are most popular with Kona residents include tennis, basketball, and
volleyball. '

Tennis: Tennis activity occurs, for the most part, at Kailva Park where there are four
regulation tennis courts. Tennis activity occurs throughout most of the day between 7 a.m.
and 11 p.m. One adult tennis association is responsible for most of all organized tennis

2-7
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tournaments. The Kona Jr. Tennis Association also encourages and organizes children’s play
on Saturday mornings, and organizes periodic tournaments.

A limited amount of tennis activity also takes place at Kailua Playground, Higashihara Park
and Greenwell Park. One tennis court is available at each of these parks. The average
amount of use at each park is as follows:

Average Number of

Park Players/Da
Kailua Playground 4
Higashihara Park 8-10
Greenwell Park 8

Basketball and Volleyball: Outdoor basketball courts are located at Kailua Park, Kailua
Playground and Kailua Scenic Park. The Kailua Playground court receives the greatest
activity which averages about 200-300 children and young adults per day. Kailua Scenic Park
generally has 50 to 100 persons playing basketball at the one available court each day.

Significant indoor basketball and volleyball activity also occurs at Konawaena High School
at the Onizuka Gym where the County administers organized league activity. In FY 1988-
1989, indoor basketball leagues involved almost 400 residents while a volleyball league
had some 270 participants.

2.13.3 Skateboarding

Skateboarding has been an extremely popular form of informal recreation for children and
young adults in Kona for many years. However, in recent years, young Kona enthusiasts
have followed the path of other national participants which have established a sport
involving the attempt of various types of skateboard challenges and competitive events.
These changing trends and continuing local interest have led to the establishment of an
enclosed skateboarding facility at Higashihara Park. County representatives are already
witnessing the participation of some 30 children and young adults per day even though
participation is limited to daily reserved periods with required adult supervision.

2.13.4 Bicycle Motocross (BMX)

Similar to skateboarding, bicycle motocross has evolved from changes in bicycle design and
the use of bicycles for bicycle stunts, challenges, and course racing events. The growing
populanty of this sport in Kona led local enthusiasts to develop a BMX track at Kailua Park
which is the only facility of its kind on the Island of Hawaii.

2.1.3.5 Shoreline and Ocean Recreation
Predominant shoreline and ocean recreation activities include snorkeling, diving, surfing,
swimming, bodysurfing, boogey boarding, and general onshore activities, e.g. sunbathing,

County lifeguard observations at Kahaluu Beach Park in FY 1988-1989 indicate that over
2-8
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0.5 million people enjoyed the onshore and offshore environment of this shoreline recreation
area (Table 2-3). Nearby White Sands beach receives roughly one haif the volume, or
approximately 250,000 park users per year. The summer months are the busiest use periods
at both beach parks. Residents primarily use White Sands Beach Park while visitors tend
to use Kahaluu Beach Park area.

Other less used locations include the Old Kona Airport Recreation Area, Kealakekua Bay,
Hookena Beach Park, and Milolii Beach Park. With the exception of Kealakekua Bay, these
areas are primarily used by residents of Kona. County lifeguarding supervisor, Mr. Bill
Jackson, indicates that use of Hookena Beach Park is increasing significantly as Kona
residents continue to seek less-crowded shoreline recreational areas.

The Old Kona Airport shoreline is used primarily for snorkeling, diving, and some shoreline
fishing. Snorkeling and diving activity occurs in the vicinity of Pawai Bay where good access
is available.

2.1.4 The Capacity of Existing Recreational Facilities

The capacity of existing recreational facilities to serve current and future community needs
in North and South Kona is most realistically evaluated by comparing current and
anticipated recreational participation with the "excess or additional capacity” of existing
facilities and the amount of available, undeveloped parkland property. The unavailability
of recent recreational participation data, obtained by Community Resources and Datametrics
Research, severely hampers this analysis. However, some useful conclusions can be made
on the basis of existing County recreational participation data and the observations of
selected County parks and recreation personnel in the North and South Kona district.

2.14.1 Additional or Excess Facility Capacity at County Parks
Additional or excess facility capacity is available at some existing County Parks. The
location, weather conditions, and variable court/field characteristics in Kona are significant

factors which influence the public’s use of any given park facility. Those parks, which are
believed to contain "additional or excess" facility capacity, are summarized in Tabie 2-4.

2-9
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TABLE 2-4

EXISTING COUNTY PARKS
HAVING ADDITIONAL OR EXCESS FACILITY CAPACITY

Facilities Having

Park Additional or Excess Capacity
Kailua Park Horseshoe Throwing, Bicycle Motocross, Informal field play
Kailua Playground None
Hale Halawai None
White Sands Beach None
Pahoehoe Beach Park Picnicking
Kahaluu Beach Park Swimming, Snorkeling, Surfing and Beach Activities
Kona Imin Center Community Center
Hillcrest Park T-ball and Pitchball*
Higashihara Park Tennis, Skateboarding, T-ball and Pitchball*
Kona Scenic Park None

Yano Hall/Greenwell Park None

Napoopoo Beach Park Pavilion

Honaunau Boat Ramp Fishing, Snorkeling and Diving
Honaunau Rodeo Arena Cattle Roping/Horseriding

Hookena Beach Park Swimrning and Beach Activities
Milolii Beach Park Swimming and Beach Activities
Kona Swimming Pool Swimming

Notes: * Hillcrest and Higashihara Parks both have designated softball fields; however, the
short distance to the outfield fence limits the use of these fields to T-ball and pitchball.

Source: Borkowski, 1990; James Pedersen, Planning Consultant, 1990.
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2.1.4.2 Potential Parkland Area for Expanded Recreational Development

The County’s recreational program supervisor for the North and South Kona district
indicates that the available land area of the County’s existing park areas are, for the most
part, fully developed (Table 2-5). Those parks areas having potential expansion area could
primarily provide more picnic pavilions which are in considerable demand for informal social
gatherings (Borkowski, 1990).

The County of Hawaii also owns an additional parkland property in the South Kona district
which remains undeveloped. A five-acre site at Manini Point in South Kona could be used
to provide additional picnicking facilities, as well as recreational access for shoreline fishing,
snorkeling and diving activities.

2.1.4.3 Overall Recreational Needs and Preferences

County recreational program supervisors in the North and South Kona district have
concluded that the primary recreational need is more open field area for soccer, football,
softball and baseball. However, recreational participation statistics for informal recreation
(Table 2-3) also indicate that there is a strong community demand for the use of county
pavilions, picnic areas, and community centers for a wide variety of social gatherings and
community events. :

While court sports such as tennis, basketball and volleyball continue to grow in popularity
and the amount of participation, the demand for additional court sports facilities is believed
to be somewhat less than those for field games and social gatherings. It should be noted,
however, that the basketball and volleyball programs of the County are being made available
at Onizuka Gym. Since this facility is primarily operated and maintained by the State
Department of Education for Konawaena High School, it cannot be assumed that these
activities can be accommodated at Onizuka Gym in future years, particularly if the high
school programs occur. ’

Consequently, the "recreational needs" of Kona focus upon a combination of outdoor and
indoor recreational and leisure time activities. The continued in-migration of new residents
to the Kona area will continue to increase the amount of participation and expand the range
of recreational sports and activities.

In terms of location, County recreational officials have observed that the Kailua Park/Old
Kona Airport Recreation Area represents the most preferred location for recreation in light
of favorable weather conditions and multiple recreational opportunities that can meet the
needs of all age groups. Smaller County park facilities, primarily constructed in the 1960’
and 1970's, are generally viewed by the public as a second option unless they are motivated
by reasons such as more convenient access or recreational opportunities unique to a
particular site, e.g. Kahaluu Bay (Borkowski, 1990).
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TABLE 2-5

EXISTING COUNTY PARK AREAS
IN THE NORTH AND SOUTH KONA DISTRICTS
HAVING POTENTIAL RECREATIONAL EXPANSION AREA

Park

Kailua Park

Kailua Playground
Hale Halawai
White Sands Beach Park

Pahoehoe Beach Park
Kahaluu Beach Park
Kona Imin Center
Hillcrest Park
Higashihara Park

Kona Scenic Park

Yano Hall/Greenwell Park
Napoopeo Beach Park
Honaunau Boat Ramp
Honaunau Rodeo Arena
Hookena Beach Park
Milolii Beach Park
Kona Swimming Pool

Source: Borkowski, 1990

Y

Potential Park

Expansion Area

Yes

No
No
No

Yes
No
Yes
Yes
Yes
No
No
No
No
Yes
Yes
No
No

2-12

Potential Activities

Basketball, volleyball,
softball, and tennis

None

None

Additional picnicking facilities
and parking

Additional picnicking

None

Basketball and tennis

Picnic pavilions and restrooms

Picnic pavilion/tables

None

None

None

None

Picnic pavilions and BBQ pits

Picnic pavilion and basketball

None

None

soccer,
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2.2 PROJECT ALTERNATIVES
2.2.1 Development Objective
The intention of the County of Hawaii, Department of Parks and Recreation, is to respond

to increasing community demands for more recreational opportunities by developing
expanded recreational facilities and continuing its related recreational programs.

2.2.2 Development Options

Recognizing the development objectives of the County of Hawaii and various factors
influencing recreational development in North and South Kona, three project alternatives
have been identified and evaluated in conjunction with this project.

Alternative A: Short-Term Development of Gymnasium and Longer-Term
Development of Additional Multi-Purpose Fields, Tennis Courts, and Swimming Pool
at Kailua Park;

Alternative B: Expand court sport opportunities at smaller County Parks and lease
the Old Kona Airport State Recreation Area

Alternative C: Expand County recreational facilities along the north-northwest side
of the existing runway to include a new gymnasium and swimming pool. Additional
tennis courts would be constructed at the present Kailua Park site; and

Alternative D: Delay Any Expansion of Kaijlua Park Until Further Recreational
Demand Exists (No Project Option).

Each of these project alternatives are explored more fully in the following paragraphs.
22.3 Alternative A

The proposed Kailua Park Master Plan (Figure 2-2), prepared by Robert C. Smelker
Associates, Architect, represents the scope of this project alternative. The proposed park
expansion would use the remaining 20 acres on the County’s 34-acre site which is leased
from the State of Hawaii.

2231 Phase One

As proposed, this development option would initially include the development of a new

gymnasium (Figure 2-3). Construction of the gymnasium is scheduled to begin in FY 1990
as development funds have already been appropriated for the project (Miyao, 1990).
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2.2.3.2 Phase Two

The second phase of park expansion would consist of additional multi-purpose fields and
tennis courts, and additional vehicular parking. These additional facilities have been
generally scheduled for development during the FY 1990-FY 2000 period as development
funds become available.

Related development activities include the relocation of the existing BMX track in order to
increase the size of one of the park’s existing soccer fields to minimum field dimensions for
organized league competition. The master plan also indicates that the existing horseshoe
pit will be relocated near the existing softball fields. However, County Parks and Recreation
representatives indicate that this relocation may occur prior to the completion of Phase One
develdopment (Borkowski, 1990).

2.2.3.3 Phase Three

The third and final phase of Alternative A would include the ultimate development of a
swimming pool that would also have a seating capacity to accommodate 300 spectators
(Smelker Associates, 1990). The pool would be designed and constructed to accommodate
8-lane swimming competition.

"Sited adjacent to the gymnasium, the complex will have a shower and locker room facility acting
as transition/connection to the gymnasiurn. This showerflocker facility will be able to serve users
aof both the gymnasium as well as the swimming pool complex. Outdoor lighting will be provided
to accommodate night usage” (Smelker Associates, 1990).

2.2.4 Alternative B

Alternative B would involve the establishment of outdoor basketball and/or volleyball league
play at Kailua Playground, Kona Scenic Park, and Kailua Park during daytime hours only.
A non-regulation basketball and volleyball court would also be constructed at Kona Imin
Center in Holualoa to provide additional informal basketball and volleyball opportunities.

A second aspect of this development option would be for the County of Hawaii to secure
a lease for the entire Old Kona Airport State Recreation Area from the State of Hawaii.
Such a lease would enable the County to operate and manage this area which can
accommodate a wide variety of social gatherings and community events. As stated earlier
in Section 2.1, these activities constitute a significant leisure time activity by Kona residents.

2.2.5 Alternative C

Alternative C (Figure 2-4) would gradually develop some 20 acres on the northern side of
the existing runway which is situated in the Old Kona Airport Recreation Area. Under this
option, the County of Hawaii would lease additional acreage from the State to construct a
gymnasium and swimming pool facility, and additional multi-purpose field area. Vehicular
parking would be accommodated along the adjoining runway area.
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The long-term concept of this option would be to retain the open space quality of the makaij
portion of the Old Kona Airport Recreation Area while taking the advantage of presently
unused and developable State property for more active recreational activities. The existing
runway would be used to provide additional vehicular access and parking area at little or no
development cost to the County. Passive recreational activities, managed by the State on
the makai side of the runway, would continue to be supported by extensive vehicular parking
available on the makai side of the runway.

2.2.6 Alternative D

Alternative D represents the "no project" option as this alternative would delay any further
expansion of Kailua Park. No further expansion of the Park facilities would be considered.

2.3 COMPARISON OF PROJECT ALTERNATIVES

Each of the project alternatives identified offers a varied development approach to providing
increased recreational opportunities and expanded recreational facility development.

2.3.1 Project Development Costs

Alternative B is expected to cost the least (less than $0.5 million) since this development
option focuses primarily upon intensifying recreational program efforts and making limited
facility construction at Kona Imin Center in Holualoa. In contrast, Alternatives A and C are
expected to be quite similar inasmuch as the proposed facility development would only occur
at alternate locations. Alternative D requires the least in the short term, but likely the most
as facility construction work is delayed and local construction costs increase.

Preliminary cost estimates, developed by Smelker Associates, Architect for Alternative A,
indicate a project cost of approximately $3,087,000 for initial construction of the gymnasium
and related site improvements and utility connections. Later development phases would cost
approximately $4.2 milliort (based upon first quarter, 1989 dollars). Total project cost: $7.3
million.

Alternative C costs would be generally comparable to Alternative A since both options
provide the same types of recreational facility construction. However, Alternative C would
not require: 1) relocation of the existing BMX Track at Kailua Park; and 2) design and
construction of additional vehicular parking area and access. Consequently, Alternative C
may be, at least, $0.5 million less than Alternative A.

2.3.2 Recreational Program Development

Alternatives A, B and C would each increase the amount and type of recreational programs
in the North and South Kona districts. Alternative D would not expand or delete any
recreational programs.

Alternatives A and C would increase recreational programs, particularly organized court
sports and field games, at the County’s Kailua Park or adjoining Old Kona Airport

2-18
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Recreation Area. This development option would continue the present trend to
accommodate the majority of organized recreational sports at the Old Kona Airport area
where a diversity of recreational opportunities is available.

In contrast, Alternative B would attempt to decentralize court sports programs, i.e.
basketball and volleyball, at various County parks in the area. Alternative B would not
provide any programs or facilities that would address continuing community demands for
more field game area. However, this development option does include a proposal to
incorporate the main State events pavilion into the County’s Kailua Park. It is believed that
the availability of this facility to the County of Hawaii could expand the number and type
of community events and recreational programs that could be coordinated or supported by
the County Department of Parks and Recreation.

233 Recreational Participation

Alternative A would, in the short term, increase the amount of recreational participation in
both organized programs and informal basketball and volleyball play. Eventually, later
phases of development would encourage greater participation in organized programs and
informal participation in swimming, gymnastics, tennis, soccer, and other field game sports.
The expanding diversity of recreational opportunities at Kailua Park would also impact
participation in other existing activities as the new facilities would increase more family or
group visitation of the park.

Alternative B would increase the amount of participation in organized recreational programs
at selected, smaller County parks where excess facility capacity is available or significant
informal basketball and volleyball activity is occurring. No increased activity in field games
would occur since this development option does not address the demand for additional field
game area. FHowever, an increase in social gatherings, recreational programs, and
community events at the events pavilion may occur if the County Department of Recreation
would assume the management responsibility for this State-owned facility.

Alternative C would generate similar increases in recreational participation for the same
types of activities as Alternative A. The location of a gymnasium and swimming pool north
and northwest of the present runway would, in contrast to Alternative A, stimulate
recreational participation makai of the present runway where existing picnicking and passive
leisure time activities are available. It is believed, for example, that adults bringing children
to basketball or volleyball practices at the new gymnasium or swimming pool would be
encouraged to wait for children onsite during the practice, rather than travelling back home
and returning by car before a given sporis practice ends.

Alternative D would not increase or decrease recreational participation in any activity. The
level of recreational participation at most all facilities within the North and South Kona
district has not yet created lengthy "waiting-times", e.g. tennis, which have significantly
discouraged sizeable numbers of residents or visitors from participating in available
recreational opportunities. One exception may be bodysurfing and swimming activities at
Kahaluu Beach Park and White Sands Beach Park where crowded conditions are believed
to discourage resident participation during the peak, summer month period.
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2.3.4 Public Access to Recreational Opportunities

Alternatives A and C would increase the accessibility to both outdoor and indoor
recreational opportunities at Kailua Airport and the adjoining Old Kona Airport Recreation
Area. Public recreational access would be significantly increased by the expanded
development of recreational facilities and programs in a location, i.e. Kailua Park/Old Kona
Airport Recreation Area, where 1) diverse recreational opportunities aiready exist; and 2)
a sizeable amount of vehicular parking area is already available.

Alternative B would also increase public access to County public recreational programs for
basketball and volleyball. While these programs would be established at parks where excess
facility capacity exists, the amount of available vehicular parking at each of these parks is
generally limited.

Alternative D would not, in the short term, increase or significantly decrease public access
to recreational opportunities in the North and South Kona district. However, as the resident
and visitor population grows, the amount of public access will be reduced. Eventually,
decreased public access will gradually result in discouraged recreational participation in some
recreational opportunities.

2.4 SELECTED PROJECT ALTERNATIVE
2.4.1 Rationale for Alternative Selection

The selected development option is Project Alternative A which is believed to represent the
most practical and beneficial approach to accomplishing the stated development objective
in Section 2.2.1. Alternative B, while more cost effective, does not address the need for
more field game area and longer-term requirements for expanded court sport programs.
Alternative D further delays the County’s effort to address recreational demands of the
North and South Kona district which ultimately would significantly increase the cost of
facility development. - -~ :

There is, however, little difference in the types and degree of impacts that would be
generated by Alternatives C and A. Consequently, Alternative C should be considered
another viable development option. Alternative C would reduce the potential impact of fieid
games generating annoying noise levels to nearby residents of Kona Bay Estates. However,
relocation of the multi-purpose field mauka of the runway might distress more Kona
residents who may be attempting to enjoy the more peaceful, shoreline environment of the

Old Kona Airport Recreation Area.
2.4.2 Project Description of Recommended Alternative A

Section 2.2.3 provides a general description of this alternative and the anticipated project
phasing despite inherent uncertainties concerning future project funding. Other aspects of
this development option are presented in the following paragraphs which provide additional
insight concerning the development of utility systems supporting the proposed park
expansion.
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The development of Project Alternative A will necessitate connection of, at least, the future
gymnasium, swimming pool and tennis courts to the existing six-inch water transmission line
and electrical transmission lines along Kuakini Highway. These connections wil] involve the
installation of water laterais and distributions within the Park site. Secondly, a transformer
will need to be modified or installed to convert available electrical distribution along Kuakini
Highway to the designated operating voltage for the Park facility.

In terms of sewage collection, treatment and disposal, it will be necessary to ultimately
connect the wastewater flow of all Park facilities to the future Kealakehe Pump Station.
This facility will be constructed on the eastern corner of Kailua Park. Should the park
facilities be developed prior to construction and operation of the pump station, the expanded
park facilities will require the installation of onsite treatment facility which can serve as a
temporary solution until the pump station is completed.
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CHAPTER 3.0
ENVIRONMENTAL SETTING

3.1 LOCATION

Kailua Park is situated on the northwest side of Kailua-Kona (Figure 3-1) within the 119-
acre Old Kona Airport Recreation Area which is owned by the State of Hawaii and
managed by the State Department of Land and Natural Resources. Within this area, the
State of Hawaii has leased 35 acres to the County of Hawaii for the development and
management of the County’s Kailua Park (Figure 3-2). Approximately fourteen acres of the
Kailua Park site have already been developed with recreational facilities. The undeveloped
20 acres are situated on the easternmost portion of the Kailua Park site.

3.2 PHYSICAL ENVIRONMENT
3.2.1 Geography

Kailua Park is situated upon a coastal plain developed from pre-historic lava flows from
Mauna Loa and more recent flows from Hualalai in 1800-1801. Exposed pahoehoe bedrock
is common in the undeveloped southern portion of the park site. Limited areas containing
a thin surface layer of volcanic ash and cinder material are scattered throughout the
undeveloped areas of the site. These scattered areas are characterized by smaller trees such
as kiawe, lantana and koa haole, occasional swordferns, as well as a variety of grasses, e.g.
fountain grass.

The developed portions of the site has similar characteristics except for a thin overlay of
topsoil, cinder and sand material that was imported during the initial development of Kailua
Park and the earlier construction of the former Old Kona Airport. The perimeter and
playing areas of the multi-purpose field and adjacent soccer fields have been landscaped with
a variety of exotic trees and grasses.

Ground elevations at Kailua Park vary from three to 25 feet above mean sea level. Higher
elevations are present on the mauka side of the Park site. Elevations decrease gradually
within the site from north to south.

3.2.2 Drainage and Flood Potential
General soil and geologic characteristics suggest that the natural drainage of the Kailua Park
is generally capable of percolating through existing bedrock and scattered areas where a thin

soil overlay is present. During infrequent, high intensity storms, it is believed that excess
surface water drains into small ponded areas that are presently undeveloped.
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The existing Flood Insurance Map for the Kailua Park area wag Prepared by the U.S.
Emergency Management Agency (FEMA) in September, 1983. The existing Flood
Insurance Map for the North Kona district indicate that the Kajlua Park site is situated
within an area primarily designated as "Zone X". This designation Tépresents an area which
was determined to be outsjde of the 500-year flood plain established by FEMA.

A small portion of the Park site has also been designated as "AE" with estimated potentia]
inundation levels ranging from eight to nine feet above mean sea level, For comparative
purposes, it should be noted that Kailua-Kona has been affected by five tsunamis since 1946,
These tsunamis have generated inundation levels ranging from 2 feet MSL in 1952 to
roughly 11 feet MSL in 1946, Tsunamis generated in 1957 and 1960 brought about tsunami
inundation levels of five and eight feet MSL, respectively.

Historical records indicate that Kaijua Park area recejves ", pproximately 24 inches of rain
annually with the greatest amounts of precipitation occurring during the months of January, May,
June, July and August. Temperature leyels vary from an overage of 72.2 degrees Fahrenheit in
the month of January to an average of 77.2 degrees Fahrenheir in the months of August and
September" (Neighbor Island Consultants, 1973).

(Saturday), 1989 (see Figure 1 in Appendix A). The Measurement locations included the
following;
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Station General Location

A West side of existing softball fields about 20 feet from bleachers

B Between existing softball fields and tennis courts, about 60 feet
from closest court

Entrance to lot #43, Kona Bay Estates subdivision
D Entrance to lot #16, Kona Bay Estates subdivision

North side of Kawai Street, about 25 feet from the curb and 300
feet from the security entrance to Kona Bay Estates

F Northeast corner of the existing soccer fields, about 30 feet from
Kuakini Highway

Noise measurements made on December 8 and 9, 1989 indicate that average minimum
background noise levels at the six locations ranges from 43 to 49 dBA. Dominant sounds
in the vicinity of Kailua Park include the sounds of surf (particularly in Kona Bay Estates)
and noise generated by wind blowing through trees and other vegetation.

Sound levels at Kailua Park are also influenced by daytime and nighttime recreational
activity, as well as related vehicular traffic along Kuakini Highway. On Saturday, December
9, measurements were also made during moderate recreational activity which included
organized soccer games and spectators on two fields and informal tennis play on four tennis
courts. Spectator noise was clearly audible at measurement locations inside Kailua Park
(Locations A, B and F). However, the noise from the sporting events, at nearby
measurement locations outside of Kailua Park, "....was generally masked by the sounds of surf
and the noise generated by wind blowing through trees and other foliage” (Darby and Associates,
1890). -

Vehicular traffic along Kuakini Highway is the loudest source of noise at Kailua Park. This
is evidenced by higher continuous noise levels (Leq) and maximum noise levels (Lmax).
During the busier Saturday morning period, the Leq at measurement location F (in the
vicinity of soccer fields and Kuakini Highway) was 63 dBA while the maximum noise level
(Lmax) was 74 dBA.

33 BIOLOGICAL CHARACTERISTICS

The assessment of Kailua Park’s terrestrial ecological included an onsite botanical
assessment (Appendix F) and a review of available information. The onsite botanical survey,
conducted by Char & Associates on August 6, 1990, investigated the 20 undeveloped acres
of land within the County of Hawaii’s 34-acre Kailua Park site.

Plant and animal life that have been observed in the Kailua Park are reflective of the coastal
environmental conditions, limited rainfall, limited soils, and a large amount of exposed
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bedrock. In general, the 20-acre undeveloped park area is an open scrubland, comprised
of fountain grass and scattered shrubs. This environment provides limited wildlife habitat
to transient birds and mammals that frequent the area.

3.3.1 Plant Life

Roughly 50 percent of the undeveloped park area has been subjected to earlier grading
activity. These areas "...support a more weedy mixture of species along with the ever present
Jountain grass" (Char and Associates, 1990). In contrast, areas not subjected to prior grading
activity "...support a denser cover of fountain grass...", ranging from 50 to 60 percent cover, as
well as more woody species such as lantana. Larger shrubs of noni and Christmas berry are
located indepressions (Char & Associates, 1990) containing a thin layer of pocket of
volcanic ash or cinder where limited moisture and nutrients collect.

"Native species found on the property are maiapilo, ‘ilima, ’uhuloa, and koali-’awania (Impomoea
indica). All are found in similar environmental habitats throughout the Hawaiian Islands. None
are officially listed and endangered species; nor are any proposed or candidate for such status
(U.S. Fish and Wildlife Service, 1989 and 1990)" (Char & Associates, 1990).

33.2 Wildlife

Fauna is limited to mongoose, rats, mice, as well as stray, domesticated dogs and cats.
These populations are likely increasing with the availability of discarded food scraps and
other garbage that will be left by picnickers and other users of the both Kailua Park and the
Old Kona Airport Recreation Area.

Recorded observations in the Old Kona Airport Recreation Area and Kailua Park area
include sitings of the barred dove, the mynah, Kolea, and the Ulili (Neighbor Island
Consultant, 1973; Environmental Impact Study Corporation, 1978). The Ulili, or wandering
tattler, is "..an indigenous migratory waterbird typically observed along shoreline areas.”
(Environmental Impact Study Corporation, 1978).

It is believed that Kailua Park site probably does not provide any significant bird habitat
because of the limited suitability of available cover, fresh water and food supply. However,
the Kailua Park area likely does provide a resting and feeding area, grassy field areas, for
a limited variety of exotic birds and possibly one or more indigenous bird species.

3.4 CULTURAL CHARACTERISTICS
3.4.1 Historical/Archaeological Sites

Archaeological Consultants of Hawaii conducted a walk-through reconnaissance survey of
an undeveloped two-acre area within the Kailua Park site (TMK 7-5-05:07 portion) in July,
1987.  Archaeological Consultants of Hawaii was unable to locate any historical or
archaeological sites. However, the consultant did prepare a survey report (Appendix C)
following its survey of the two-acre parcel.

3-6
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The archaeological consultant report summarizes past archaeological work in the vicinity of
the survey area which has included, in part, a survey conducted by Lovelace and Estioko-
Griffin of the State Historic Sites Office in 1980. These archaeologists discovered two sites
that included:

1. a low rock wall that extends 150 meters long which is approximately 180 meters east of

the tennis courts at Kailua Park; and

2. a cluster of rock mounds (ahu) roughly 200 meters east of the Kailua Park boundary.
The number, type and location of sites recorded by Estioko-Griffin eventually led
Archaeological Consultants of Hawaii to recommend that 1) limited subsurface testing
should be undertaken in selected areas of the site, and; 2) some monitoring should be
conducted in non-soil and grass areas during future site preparation work. The focus of the
recommendation concerning monitoring during any future site preparation, site clearing and
grubbing, was to locate previously unrecorded sites, as well as potential exposed lava tube
openings or sections (Archaeological Consultants of Hawaii, 1987).

In December, 1989, the State Historic Sites Office made another reconnaissance of the site
and performed testing of selected archaeological features. A total of 22 archaeological
features in six sites were recorded in the undeveloped portion (20 acres) of Kaijlua Park.
Archaeological features that were located included clusters of rock mounds (ahu), walls, and
a platform. State archaeologists, Smith and Yent, concluded from this survey that no signi-
ficant archaeological sites or features are located within the Kailua Park site (Appendix D).

3.5 BUILT ENVIRONMENT
3.5.1 Land Uses in the Vicinity of the Project Site
3.5.1.1 Kailua Park

In 1977, the County of Hawaii was leased approximately 14 acres of the Old Kona Airport
Recreation Area for the development of recreational facilities and opportunities. An
additional 20 acres was incorporated into the State lease in 1987 and the existing lease was
extended for a 40-year period.

Kailua Park presently includes a variety of recreational facilities and opportunities (Figure
3-3). The facilities are used for both organized and informal recreational activity (Table
3-1). Comparative resident participation information and related evaluations, presented in
Chapter Two (Tables 2-1, 2-2, and 2-3), clearly indicate that Kajlua Park is the focal point
for court sports and field games in the North and South Kona districts.

Project Alternative A (Figure 2-2) represents the County of Hawaii’s current development
plan for this recreational park. Reconstruction of the former terminal building is also a high

priority of the County Department of Parks and Recreation because this improvement would
permit greater public use of the existing community center at Kailua Park.

3.7
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TABLE 3.1

AVAILABLE RECREATION FACILITIES AND USES
AT KAILUA PARK

Quantity Facility
3 Soccer fields
4 Tennis courts
2 Softball fields
1 Footbalil field
1 T-Ball field
1 Bicycle-Motocross track
1 Horseshoe throwing
1 Former airport terminal
building
1 Playground
1 Basketball court

Source: Borkowski, 1990.

T i b i s e e

Type of Use

organized league play and team practices

organized league tournaments and
informal play

organized league play and informal
play/practice

organized league play, informal
play/practice

organized league play and informal
play/practice

informal bicycling practice and competitive

cvents

informal play/practices, and competitive
events

storage and maintenance for Kai O’pua,
Keauhou and Liliuokalani Cance Clubs

informal childrens’ play

occasional informal play
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3.5.1.2 Old Kona Airport Recreation Area

The Old Kona Airport was established as a State Beach Park in November, 1970.
Subsequently, the County of Hawaii recommended that a major regional park be established
at the Airport in its Hawaii County General Plan. With continued community interest in the
development of the Park, the State Legislature approved cumulative appropriations totally
$930,000 during FY 1975-FY 1977 period.

The OId Kona Airport Recreation Area (Figure 3-2) provides a significant shoreline area
for residents and visitors of Hawaii Island. The area provides two picnic complexes, some
15 picnic sites, and adjoining restroom facilities. The shoreline offers recreational access for
snorkeling and diving (especially Pawai Bay), fishing, viewing of smaller fishes and
invertebrates along the shoreline’s intertidal zone, and sunbathing.

A large events pavilion is located near the center of the Old Kona Airport Recreation Area.
The center was designed to accommodate larger social gatherings and community events.
Existing activities and other potential uses of the Old Kona Airport are reflected in the
current conceptual development plan for the Old Kona Airport Recreation Area (Figure 3-
4). This plan was originally prepared in the mid-1970’s by the State Department of Land
and Natural Resources.

The southern terminus of the Ala Kahakai Trail, originally proposed in the early 19707, is
expected to be at the Old Kona Airport Recreation Area. Future trail users, walking
northwest, will likely use available public parking-along the old airport runway.

3.5.1.3 Kona Bay Estates

Kona Bay Estates was developed in the early 1980’s as an exclusive residential area. This
residential subdivision contains 50 residential lots ranging from roughly 7,000 to 26,350
square feet in size. At the time of this report, approximately 10 homes have been developed
in this area. The majority of the present owners are either part-time residents or absentee
OWTETS.

Kona Bay Estates also contains two public beach access points, as well as related public
pedestrian path along the northern boundary of Kona Bay Estates. The pedestrian path
adjoins the southern boundary of Kailua Park.

3.5.1.4 East of Kailua Park Site

East of the Kailua Park site is presently undeveloped except for a small car dealership
facility.

On the southeast side of Kaiwa Street, however, there are approximately three acres of
undeveloped land. Under present zoning, approximately 100 apartment units could be
developed in this area.
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3.5.1.5 North of Kailua Park Site

Liliuokalani Trust owns several hundred acres north of Kailua Park and west of the Old
Kona Airport Recreation Area. Hawaii County officials indicate that Liliuokalani Trust
representatives have submitted no plans for the development of this property. County
planners have expressed interest in the development of a primary vehicular road connection
that would connect the Queen Kaahumanu Highway with Kuakini Highway (Kato, 1990).

3.5.2 Public Facilities and Services in the Vicinity of Xailua Park

3.5.2.1 Roads and Traffic

Existing Peak Hour Traffic: Kuakini Highway is the primary two-lane roadway which
provides access to Kailua Park. For the purposes of this EIS, a traffic analysis (Appendix
E) was made of two roadway intersections along Kuakini Highway in order to determine
existing peak hour traffic volumes and level of service. These intersections included Kuakini
Highway’s intersections at Kawai Street as well as Palani Road.

Barton-Aschman Associates, Inc. made traffic counts at these two intersections in mid-
November, 1989 during morning, afternoon and Saturday peak hour periods. The
information derived from traffic counts at these intersections indicate, at least, the following:

1. the greatest amount of incoming peak hour traffic to Kailua Park occurs on Saturday
and the least occurs during weekday mornings;

2. about 60 percent of the incoming vehicular traffic to Kailua Park travels via Kuakini
Highway during all peak hour periods; the remaining incoming vehicles travel via Kaiwi
Street; and,

3. peak hour volumes range from about 45 vehicles on a typical weekday morning, 225
vehicles during a normalweekday afternoon, and 270 vehicles on a weekend afternoon.

Existing Level of Service: Using traffic count data and the analytical methods described in
the 1985 Highway Capacity Manual, Barton-Aschman evaluated the operational capacity of
the same two Kuakini Highway intersections. This analysis involved the calculation of a
volume/capacity ratio which is related to a level of service.

"Level of service is a term which denotes any of an infinite number of combinations of traffic
operating conditions that may occur on a give lane or roadway when it is subjected to various
traffic volumes. Level of service is a qualitative measure of the effect of a number of factors which
include: speed, travel time, traffic interruptions, freedom to maneuver, safety, driving comfort, and
convenience” (Barton-Aschman Associates, 1990).

"There are six levels of service, A through F, which relate to the driving conditions from best to
worse, respectively....In general, level of service A represents fee-flow conditions with no congestion.
Level of service F, on the other hand, represents severe congestion with stop-and-go conditions"
(Barton-Aschman Associates, 1990).
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Corresponding to each level of service is a volume/capacity ratio (Table 3-2). This is the
ratio of existing or projected traffic volumes to the capacity of the intersection. Capacity is
defined as the maximum number of vehicles that can be accommodated by the roadway
during a specified period of time. The capacity of particular roadway is dependent upon
its physical characteristics such as the number of lanes, the operational characteristics of the
roadway (one-way, two-way, turn prohibitions, bus stops, etc.), the type of traffic using the
roadway (trucks, buses, etc.) and turning movements” (Barton-Aschman Associates, 1990).

By applying recent peak hour traffic data to this criteria, it can be concluded that the
unsignalized Kaiwai Street-Kuakini intersection operates at a high level of service (LOS A)
during the morning, evening, and Saturday peak hours. In contrast, the Palani Road-Kuakini
intersection operates a LOS D during evening and Saturday peak hours and somewhat more
efficiently (LOS C) during the weekday morning peak hour.

3.5.2.2 Water, Wastewater, Power and Solid Waste Systems

The project site is already served by these systems via the presence of a six-inch water
transmission line and a 12.5 kilovolt electrical power distribution line along Kuakini Highway.

Given the location and elevation of the Kailua Park site, onsite sewage would have to
transported by force main to an existing sewage lift station approximately 0.25 mile from the
Park. A second option is to install septic tanks and leach fields until such time that the
proposed Kealakehe Pump Station is constructed adjacent to the eastern corner of the Park
site.

3.5.2.3 Police and Fire Protection

Police protection in the vicinity of Kailua Park is served by the Hawaii County Police
Department. The district office for the Police Department is at Kealakehe.

Fire suppression and emergency medical services are available via the Hawaii County Fire
Department. An existing fire station is situated along Palani Road in Kailua-Kona.

3.6 RELATIONSHIP TO PLANS, POLICIES, AND REGULATORY CONTROLS

3.6.1 Hawaii State Plan, Hawaii Revised Statutes, Chapter 226

The Hawaii State Plan provides a general guide for the short and long-term development
of Hawaii. These guidelines are presented as a set of statements concerning regional
development goals, objectives, policies, and priorities, concerning Hawaii’s population,

economy, environment, and man-made resources (Office of the Governor, Office of State
Planning, 1988).
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Source:

TABLE 3-2

INTERSECTION LEVEL OF SERVICE DEFINITIONS
KAILUA PARK TRAFFIC STUDY

JANUARY, 1990

Interpretation

Uncongested operations; all vehicles
clear in a single signal cycle.

Light congestion; occasional backups
on critical approaches.

Congestion on critical approaches,
but intersection functional. Vehicles
required to wait through more than
one cycle during short peaks. No
long standing lines formed.

Severe congestion with some long
standing lines on critical approaches.
Blockage of intersection may occur
if traffic signal does not provide
for protected turning movements.

Total breakdown with stop-and-go
operation.

Barton-Aschman Associates, Inc., 1990.

3.14

Volume to
Capacity

Ratio

0.000-0.700

0.701-0.800

0.801-0.900

0.901-1.000

1.001+

Stopped Delay

Per Vehicle
(Seconds)

< 15.0

15.1-25.0

25.1-40.0

40.1-60.0

> 60.0
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A review of this information indicates that the following guidelines are considered relevant
to the Kailua Park project:

Social-Cultural Advancement-Leisure: Section 226-23

The general development objective and policy statement 2 call for the provision of a wide
range of activities and facilities to fulfill the recreational needs of all diverse and special
groups effectively and efficiently. Policy statement 5 under this objective, is intended to
ensure opportunities for everyone to and enjoy Hawaii’s recreational resources. This section
also promotes the concept of providing greater physical fitness programs and greater
recreational opportunities for the appreciation of cultural and the arts.

3.6.2 State Land Use Designations

The Kailua Park site is located within an area designated for "urban" uses. Public park and
recreation facilities and activities are permitted uses within these areas. The State Land Use
Law and State Land Use Commission regulations defer decisions concerning uses in the
designated State urban districts to each of the State’s four counties.

3.63 State Coastal Zone Management Program: Objectives and Policies
Chapter 205A, Hawaii Revised Statutes, provides various objectives and policies for the
State’s coastal zone management area. The following are believed to be relevant to the

Kailua Park Expansion Project:

1. "Provide adequate, accessible, and diverse recreational opportunities in the coastal zone
management area by:

a. "Providing an adequate supply of shoreline parks and other recreational facilities
suitable for public recreation."

b. “Encouraging expanded public recreational use of county, State, and federally-
owned or controlled shoreline lands and waters having recreational value."

2. "Ensure that new developments are compatible with their visual environment by désigm‘ng
and locating such developments to minimize the alteration of natural landforms and existing
public views to and along the shoreline".

3. "Encourage those developments which are not coastal dependent to locate in inland
areas".

3.6.4 Rule 9 of the Hawaii County Planning Commission
Rule 9 of the Hawaii County Planning Commission also reiterates the preceding objectives

and policies of the Big Island’s coastal zone areas. Section 9-7 of the Planning Commission
rules stipulates that no development in the coastal areas will be approved by the Planning
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Commission or the County Planning Director unless it is determined that a project does not
generate any significant or adverse environmental effects.

3.6.5 Hawaii County General Plan

The revised County General Plan (April, 1987) recognizes that increasing community
demands will be borne by existing recreational facilities and programs. The increased
demand will be the result of an expanded resident population and a growing number of
incoming visitors. The goals and policies of the plan concerning recreation promote the
expansion of recreational opportunities for residents and visitors, as well as the making a
more efficient use of existing recreational facilities. Further, the plan stresses the need to
ensure that land uses adjoining recreation areas are compatible with community values,
physical resources, and recreational development potential.

Since Kailua Park already functions as a district park, the standards cited in the Hawaii
County Plan for district parks are relevant. Relevant standards include:

1. Provide diversified indoor and outdoor recreational activities during daytime and
nighttime hours;

2. Locate district parks with a district that consists of several populated communities;
3. Locate district parks on sites having good topography;

4. Available facilities should typically include a gymnasium with office, storage, restrooms,
showers; a center for community and recreational programs; swimming pool; play area and
equipment for young children; basketball, tennis and volleyball courts; playing fields for
saccer, baseball, softball and football; night lights, and adequate parking area.

In its evaluation of recreation in each island district, the Hawaii County Planning
Department also identified the following recommended courses of action which have
particular relevance to the proposed project.

1. "Encourage the development of community and district recreational facilities, a gymnasiunda
community center with easy access for residents.”

2. "Implement the development of the Kailua Park ( Old Kona Airport) as a major regional or
district park" (County of Hawaii, 1987).

The long-term use of the Kailua Park site has been designated as "gpen” on the existing Land
Use Pattern Allocation Guide map for the North Kona district. This General Plan
designation suggests that the future use of the property would be appropriate for public
recreational use and enjoyment.
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3.6.6 Kona Regional Plan

The Kona Regional Plan recommends that the Oid Kona Airport area, as well as adjacent
lands northwest of the area, be conserved for future open space, park and recreational
purposes. Otherwise, this Plan recommends that both the State and the County should
pursue implementation of the Hawaii County Recreation Plan as funding becomes available.
The development priority identified by the Plan is recreational parks that provide
community-wide facilities.

3.6.7 Hawaii County Zoning

The Kailua Park site is presently zoned "ML-20" or for industrial use. This designation is
inconsistent with objectives and courses of action outlined in the Hawaii County General
Plan.

3.6.8 Kealakehe Regional Sports Complex Master Plan

The County of Hawaii Recreation Plan, published in 1974, indicated a need for a Kona
Regional Recreation Complex that would consist of an incremental development of a multi-
use athletic complex. The complex would include ballfields, a track and football field arena,
recreation building/gymnasium, an olympic-size swimming pool, vehicular parking and related
support facilities (Aotani and Associates, 1973). The plan indicated that the regional sports
complex was need to keep pace with increasing recreational demands of the community.
Unfortunately, community recreational demands cited in the plan were based upon
recreational park acreage per 1G00 population which are, at best, general indicators of
community recreational needs (James Pedersen, Planning Consuitant, 1990).

Given the recommendations of the County Recreation Plan, the County of Hawaii retained
R.M. Towill Corporation to prepare a master plan for a Kealakehe Regional Sports
Complex. The proposed plan generally followed the range of facilities that were
recommended by the County Recreation Plan. Additional recreational facilities proposed
for the Kealakehe Regional Sports Complex included tennis courts, concert hall, exhibit hall
and equestrian ring.

3.6.9 Hawaii County Recreation Plan

In addition to recommendations concerning the Kona Regional Recreation Complex, the
County Recreation Plan proposed the incremental development of a district park at the Old
Kona Airport. Facilities initially envisioned for Kailua Park included a multi-use ballfield
and picnic facilities on the beach. A proposed second phase of development was to include
the renovation of existing buildings at the Old Airport into a combination game and meeting
rooms, recreation offices, tennis courts, and a multi-purpose facility. In the longer term,
additional park improvements would include a shoreline swimming area, camping areas and
an archery range. In essence, the County had prepared plans for its development and
eventual management of the State of Hawaii’s 114-acre park site.
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These plans were eventually abandoned when the State subsequently appropriated funds in
FY 1985-1987 for the development of a State Beach Park at the Old Kona Airport. This
policy resulted in the preparation of a new set of recreational development plans by the
State Department of Land and Natural Resources.

3.6.10 Keahole to Kailua Development Plan

The Keahole to Kailua Development Plan, under review since September, 1989, assumes
that the Old Kona Airport will continue to be used as a primary public recreational area for
outdoor recreation. Recognizing increasing demands for recreational opportunities in North
and South Kona, the Plan calls for additional lands to be designated for future district park
and shoreline park development. The general locations considered for these types of
recreational areas were as follows:

Development Alternative 1: District Park at Kealakehe
Development Alternative 2: District Park at Kealakehe mauka and a shoreline park

at Kealakehe/Keahuolu makai

Development Alternative 3: District Park at Ooma II mauka makai and a shoreline
park at Kealakehe/Keahuolu makai

Development Alternative 4: District Park at Kealakehe mauka

Earlier drafts of the Plar also cailed for the development of a regional sports complex at
Kealakehe or Keahuolu makai. However, the May 22, 1990 draft eliminates the regional
sports complex from the Plan, but indicates that the complex could be accommodated in
future areas designated for open/recreation.
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CHAPTER 4.0

ANTICIPATED ENVIRONMENTAL CONSEQUENCES
AND PROPOSED MITIGATIVE MEASURES

4,1 PHYSICAL IMPACTS
4.1.1 Alteration of Topography and Drainage

The topographic characteristics and drainage patterns, within the 20 undeveloped acres of
Kailua Park, will change through the incremental excavation, grading and fill of lands. New
site contours will ultimately range from approximately 20 feet above mean sea level (MSL)
on the mauka side of the future swimming pool to roughly 8 to 10 feet MSL makai of the
future multi-purpose field.

Future drainage flows will continue to generally flow in a north to south direction. However,
the volume of surface flows will be altered through the development of new impermeable
surfaces, e.g. vehicular parking areas and building roofs, which will reduce the former natural
percolation of rainfall into the basaltic substrate. Proposed drywells within and aiong the
perimeter of the vehicular parking area, serving the swimming pool and gymnasium complex,
will be adequate to accommodate the anticipated increase in surface drainage flows.

4.1.2 Increased Noise Levels in the Vicinity of Kailua Park

The incremental construction and ultimate use of expanded recreational facilities at Kailua
Park will increase background noise levels within and outside of the Park boundaries. Noise-
sensitive areas outside of the Park boundary will include the partially-developed Kona Bay
Estates subdivision, potential apartment unit development east of the Park site, and potential
residential development north of the Park site on Liliuokalani Trust Jands.

The noise impact analysis, prepared for this project by Darby and Associates, outlines the
potential impact which will be generated by the development and use of each proposed
facility (Appendix B). The results of this analysis are presented in the following paragraphs.

4.1.2.1 Multi-Purpose Field

The proposed multi-purpose field will not be lighted and play will be restricted to daytime
hours. If bleachers are positioned on the makai side of the field, cheering and applauding
by about 100 spectators could generate sound levels of 60 to 70 dBA at the closest
residential property. It is recommended that bleachers are situated on the north side of the
field since this mitigation would significantly reduce noise levels at nearby homes by, at least,
10 dBA.
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4.1.2.2 Tennis Courts

Additional tennis courts are not expected to impact noise levels at nearby residential
properties in Kona Bay Estates. The anticipated sound levels from the existing and new
courts is not expected to exceed 45 to 50 dBA.

4.1.2.3 Gymnasium

The gymnasium will be used primarily for basketball and volleyball activities. While this
facility will have a seating capacity for 1,000 spectators, it is expected that the number of
spectators will typically be significantly less. Noise from the facility will easily emanate from
the building as the gymnasium will be naturally-ventilated. Portable public address systems
will frequently be used since no public address system will be provided in the facility.
Despite the availability of potential noise sources, a full-capacity event inside the gymnasium
would generate sound levels ranging from 80 to 90 dBA. The same conditions would
generate 40 to 50 dBA levels along the Park site’s eastern boundary.

4.1.2.4 Other Facilities

The activities at remaining facilities, i.e. soccer fields, BMX track, swimming pool, and the
horseshoe throwing area are not expected to generate any significant impact on existing and
potential noise-sensitive areas. The lack of potential impact is because these activities will
attract a considerably smaller number of spectators. The location of soccer fields and the
swimming pool are a considerable distance from the Park’s southern boundary. Further,
none of the activities will require the use of any public address equipment.

The proposed sewage pump station, near the east corner of the Park site may provide
increased noise levels that potentially could annoy residents east of the Park site. If
necessary, the design and development of this facility could incorporate noise control
measures such as sound barrier walls, equipment enclosures, fan silencers.

4.1.2.5 Vehicular Traffic

Based upon vehicular traffic forecasts prepared by Barton-Aschman Associates, it was
determined that the additional vehicular traffic generated by the proposed project will
increase noise levels, in the vicinity of Kaiwi Street and Kuakini Highway, by not more than
1.5 to 2.0 dBA. The location of a vehicular parking area near the Park’s eastern boundary
may annoy future apartment residents. If so, it would be advisable to:

L construct a sound barrier wall, at least six feet high, along the eastern boundary;

2. construct speed bumps along vehicular access roads and limit vehicle speeds to 10
miles per hour;

3. close the Park at 10 p.m. instead of 11 p.m.; and

4. establish administrative measures to control rowdy behavior and the use of louder car

stereo systems.
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4.1.2.6 Construction Noise

The incremental expansion of park facilities will produce an extended, yet intermittent
intrusion of construction noise. Heavy equipment and jack hammers are expected to create
the most prominent noise levels. Fortunately, the impact upon surrounding residents can
be mitigated somewhat by the adherence to an established time of construction activity
during daytime hours.

4.13 Lights

Nighttime activities in the park will include indoor activities within the gymnasium, swimming
pool, as well as informal tennis play. Outside lighting will continue to annoy some residents
living in Kona Bay Estates, as well as future residential properties north and east of the
Park. Some residents living in Holualoa would also likely be annoyed by additional lighting
from the Kailua Park facilities.

Mitigation of adjacent land uses can be best addressed through the establishment of taller,
bushy trees along the perimeter of the Park. Such vegetation could screen much of the
unwanted rays of light which are presently visible from the windows of various nearby
homes.

The use of lights, which direct rays directly downward to playing and facility areas, could
somewhat relieve the impact of light rays which otherwise might create additional light in
the local atmosphere. This type of lighting is aiso preferred by local astronomical
organizations on Mauna Kea which are concerned with the conservation of the island’s
unique photometric quality.

4.2 BIOLOGICAL IMPACTS
4.2.1 Flora

The clearing and grubbing of some 20 acres of undeveloped land on the project site will
result in a total loss of almost all existing vegetation on the project site. It is doubtful that
site preparation activities will result in the loss of any endangered plant communities.
However, this has not been confirmed by any thorough survey of the Park’s floral resources.

The eventual construction of a new multi-purpose field will also result in the addition of new
grassy field area. In addition, selected landscaping will also be incorporated throughout the
Park site.

4.2.2 Fauna

The loss of all site vegetation will force the relocation of mammals and birds which presently
frequent the site. However, it is expected that many of these mammals and birds will return
to the Park area as a new grassy field and other landscaped areas are established in the
Park. Given the characteristics of existing vegetation, it can also be concluded that proposed
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grassy field areas will likely provide a more attractive environment for frequenting birds and
mammals as maintained field areas will provide a greater food and water supply.

43 CULTURAL RESOURCES
4.3.1 Archaeological Resources

While no significant archaeological sites or features were discovered during a recent survey
by State archaeologists, it is believed that site preparation activities, e.g. clearing and
grubbing, may encounter potential archaeological and historical sites below existing ground
elevations, e.g. human burials. For this reason, it is recommended that project mitigation
include appropriate instructions that would be incorporated into building contractor bid
documents. Such instructions should require the contractor to: 1) cease work if burials are
found during site preparation work; and 2) contact appropriate representatives of the State
Historic Sites Office.

43.2 Increased Recreational Participation

Development of expanded recreational opportunities and facilities at Kajlua Park will
increase the level of participation at both Kailua Park and the adjoining Old Kona Airport
Recreation area. This recreational area is already extremely attractive to residents and
visitors of the North and South Kona district because of its accessibility, diversity of
recreational opportunities, and favorable weather conditions.

43.2.1 Kailua Park

Proposed facilities will make existing opportunities such as basketball, volleyball, swimming,
soccer and tennis even more available than present. Basketball, volleyball, and swimming
activities will be considerably more accessible with the relocation of these activities from
Konawaena High School, e.g. Onizuka Gym.

The addition of more soccer fields and tennis courts at Kailua Park will also increase the
recreational accessibility of existing fields and courts. During peak use periods, there will
be more available playing time for both informal tennis and soccer play. Private recreational
leagues for field games and court sports will also be encouraged to schedule more teams,
more games, and/or longer sport seasons.

4.3.2.2 Old Kona Airport Recreation Area

The diversity of active and more passive, shoreline recreation at the Old Kona Airport
Recreation Area and Kailua Park represents a significant attraction to residents and visitors.
This is especially true for families, or other social groups, that travel together to the Park.
The satisfaction by an individual or group coming to the Park, is the ability to be able to
participate or watch one or more activities that range from a quiet walk along the beach to
an competitive soccer game. This diversity facilitates the leisure time of adults bringing
younger children to the Park. Family members will be more willing to remain at the Park
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area more frequently, and possibly for longer periods of time, if more diverse recreational
opportunities are available for all family members.

4.4 BUILT ENVIRONMENT
4.4.1 Increased Vehicular Traffic Volumes

The traffic impact study, prepared by Barton-Aschman Associates, Inc., is presented in
Appendix E. A summary of the more significant conclusions from this evaluation are
presented in the following paragraphs.

4.4.1.1 Criteria for Determining Significant Impacts

The criteria used to determine if the proposed project has a significant traffic impact, which
needs project mitigation, is based upon traffic impact study guidelines used by other
American cities since no local standards have been established by the County of Hawaii.
"Generally, these criteria are that if the level of service, without the project, is E or F, and the
volume/capacity ratio (V/C) changes less than 0.020, the project’s traffic impacts are considered
insignificant. However, if the VIC ratio is greater than 0.020, then mitigation measures, which
will reduce the V/C ration change to less than 0.020 must be identified. For this project, the 0.020
criterion has been used. IF the level of service with the project is D or better, then no mitigation
measures need to be identified” (Barton-Aschman Associates, Inc., 1990).

4.4.1.2 Project-Related Impacts

Expansion of the Park facilities will generate limited increases in the future volume of
vehicular traffic to and from Kailua Park. The park access will operate at level of service
(LOS) A (Table 4-1) during all peak traffic conditions. While there are high numbers of
turning movements, there is little through traffic which will impede such maneuvers,

The unsignalized, Kaiwi Street-Kuakini Highway intersection, should be signalized. Based
upon existing traffic volumes, this intersection should be re-striped to establish an exclusive
left-turn land, as well as a through right lane on the north and west approaches. With this
improvement, the intersection will operate at LOS A during the AM and PM peak hours;
Saturday peak hours are expected to operate at LOS B. Without signalization, this
intersection will operate at LOS A during the AM peak hours and at LOS B during PM and
Saturday peak hours (Table 4-1).

The Palani Road-Kuakini intersection will not require any roadway improvements to mitigate
anticipated traffic impacts. This intersection will operate at LOS B during the morning, LOS
E during the evening peak hour, and LOS C during the Saturday peak hour. The change
in the afternoon volume-to-capacity ratio is insignificant; consequently, no mitigation is
necessary.
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 Kuakini Hwy at Palani Rd

~Kuakini Hwy at Kaiwi St
(Signalized)

)

—Kuakini Hwy at Kaiwi St

_ (Unsignalized)

—Kuakini Hwy at Park Entrance

) JQut':en Kaahumanu Hwy at Kaiwi
- _(U_hsigna]izcd)

~(3) LOS =Level-of-Service
—{4) NA = Not Applicable

.

S

)

L_J

Y (.

D

_:(1) See Appendix C for calculations
(2) V/C = Volume-to-Capacity Ratio®

TABLE 4.1

1992 LEVEL OF SERVICE CONDITIONS
KAILUA PARK TRAFFIC STUDY
AUGUST, 1990

AM Peak Hour PM Peak Hour
w/o Proj wiProj o W/ Proj w/Proj
¥Y/C LOS V/C LOS V/C LOS V/C LOS

0.667 B 0.667 B 0.906 E 0.917 E

0.566 A 0.566 A 0.449 A 0449 A
NA'A NA A NA B NA B
NA A NA A NA A NA A
NA C NA C NA C NA C
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Saturday Peak Hour

w/o Proj w/Proj

V/C LOS V/C 1LOS

0.695 B 0.742 C

0.658 B

NA B

NA A
NA B

- e o e

0.698 B

NA B

NA A
NA C
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4.4.1.3 Potential Impact of Alternative Roadway Access from Queen Kaahumanu Highway
to Kuakini Highway

During investigations made for this environmental impact statement, it was learned that
some County planning officials are considering the desirability of developing a new primary
access road between Queen Kaahumanu Highway and Kuakini Highway (Kato, 1990). The
roadway corridor under consideration would be oriented in a north-south direction. The
Kuakini Highway intersection of this road would likely be northwest of the Kailua Park
entrance.

The limited impacts anticipated for the Kailua Park expansion project will not be warranted
to mitigate the impacts of park expansion. However, such an improvement may have
beneficial impacts on the Palani Road-Kuakini Highway intersection by diverting léft-turns
that are presently over capacity.

4.5 RELATIONSHIP TO EXISTING PLANS AND POLICIES

4.5.1 Coastal Zone Management Policies

One of the coastal zone management policies relevant to the proposed project is the State’s
objective to reserve coastal recreation areas for shoreline-dependent recreational activities,
The proposed development of a gymnasium, swimming pool, and multi-purpose field at
Kailua Park represents a clear departure from one of the State’s coasta] zone management
objectives and Rule 9 of the Hawaij County Planning Commission (see Chapter 3, Sections

3.6.3 and 3.6.4).

However, this inconsistency is not viewed as significant as the departure from this CZM
objective does not adversely affect other coastal resources within the Old Kona Airport
Recreation area, or would it discourage other shoreline dependent uses. The shoreline-
dependent recreational opportunities in this area are, in essence, confined to the shoreline
area makai of the remaining runway. The presence of the Kona Bay Estates subdivision
discourages use of the adjacent rocky shoreline, makai of Kailua Park, despite the availability
of public access rights-of-way to the shoreline.

The expanded use of Kailua Park site should rather be viewed as a unique development
opportunity for expanding recreational opportunities to local residents. During, at least, the
past 20 years, public and private planners, who have evaluated this area, have long
recognized the potential use of the former runway for extensive vehicular parking. Given
the size and configuration of the overall Old Kona Airport Recreation Area (including
Kailua Park), the extensive vehicular parking capacity is capable of supporting a large
number of recreational activities which are both shoreline and non-shoreline dependent,

Proposals for regional sports complexes in Kealakehe and other upland recreation sites in
North Kona have been identified during the past 16 years. However, each of these
proposals has “fallen" from further consideration because of extremely high land acquisition
and site development costs, lack of access, andfor the lack of available recreational
development funds. In the meantime, the absence of other primary sites for recreation not
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dependent upon the shoreline has helped generate extensive community interest for
expanded use of Kailua Park and the Old Kona Airport Recreation Area where available
government funds can be used for facility construction, rather than land acquisition.

In addition to more favorable weather conditions for organized sports, the diversified
opportunities within the Old Kona Airport Recreation Area (including Kailua Park) permits
a family or group of friends, having varied recreational interests, to travel together to one
recreational destination rather than two or more. From a transportation perspective, the
presence of a significant destination for multi-use public recreation in North and South Kona
helps reduce the regional impact of increased weekend traffic.

Despite the benefits of the present park site, the anticipated residential growth in both
North and South Kona will likely generate recreational needs that will eventually surpass the
capacity of Kailua Park. Consequently, the need for a second regional sports complex,
providing more inland recreational opportunities, will ultimately be required. However, until
demands warrant such a development, local recreational development priorities should be
focused upon making prudent use of a significant public recreation area, ie., Old Kona
Airport Recreation Area and Kailua Park, which have considerable surplus capacity for
greater recreational use. The excess capacity of the site should be focused on the 20 acres
of undeveloped land in Kailua Park which are not conducive to shoreline dependent
recreation, as well as the undeveloped area, mauka of the existing runway, in the adjacent
Old Kona Airport Recreation Area (Figure 3-2).
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COMMENTS AND RESPONSES TO THE DRAFT EIS
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LIST OF AGENCIES, ORGANIZATIONS AND INDIVIDUALS
COMMENTING ON THE DRAFT EIS

United States of America

Department of Agriculture, Soil Conservation Service
Department of the Army, Corps of Engineers
Department of the Navy

State of Hawaji

Office of the Governor
Office of State Planning
Department of Accounting & General Services, Comprroller’s Office
Department of Business & Economic Development
Energy Division
Land Use Commission
Department of Defense, Hawaii Air Nationa] Guard
Department of Land and Natural Resources
Housing Finance & Development Corporation

County of Hawaii

Department of Parks & Recreatjon
Department of Public Works
Department of Planning

Community Organizations'

Kona Old Hawaii Trajls Group
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APPENDIX B

NOISE IMPACT ANALYSIS
KAILUA PARK EXPANSION
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DARBY ACOUSTICAL CONSULTANTS, LTD.
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ACOQOUSTICAL CONSULTANTS

DARBY
C

#89-39
January 22, 1990

James H. Pedersen
Planning Consuitant
P. 0. Box 22
Volcano, HI 96785

RE: KAILUA-KONA PARK MASTER PLAN
Dear Mr. Pedersen:

In this Tetter/report, we present our findings on enviraonmental noise
aspects of the subject project.

1.  SUMMARY OF FINDINGS

1.1 Existing and potential noise-sensitive areas near the expanded
Kailua-Kona Park include the partially-completed Kona Bay Estates
residential development to the south of the park site, and possible

future muiti-family developments to the east. It is also conceivable

that the land north of the proposed park owned by the Liliuokalani

Trust, which is currently zoned industrial, could be rezened for future °

residential development.

1.2 The average minimum background noise.levels, measured at representative
locations in existing and potentiail noise-sensitive areas on December 8

and 9, 1990, ranged from 43 dBA to 49 dBA. The dominant sounds were

the sounds of surf (particularly in Kona Bay Estates) and the noise
generated by wind blowing through trees and other foliage.

1.3 Noise from the existing soccer fields and tennis courts was inaudible-

or barely audible at existing and potential noise- sen51t1ve areas south

and east of the park site.

1.4 Because the ex1st1ng and proposed facilities are provided mainly for
recreational use, the numbers of spectators attending events, such as

softball and volleyball games, is expected to be re1at1ve1y smaIl
(i.e., less than 200 on most occasions). . ‘ -

PALI PALMS PLAZA & 970 NO. KALAHEQ AVENUE = SUITE A-311
KAILUA, HAWALL 96734 » (808) 254-3318 » FAX (808) 254-5295
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1.5

1.6

1.7

1.8

1.9

1.10

The proposed multi-purpose field, which will be Tocated next to the
Kona Bay Estates residential development, will not be lighted and,
thus, its use will be restricted to daylight hours. However, noise
from the small numbers of spectators envisaged could still cause some
impact on neighboring residents, unless the design provides for
bleachers to be positioned on the north side of the multi-purpose
field, only.

Noise from use of the other sporting and recreational facilities,
including the tennis courts, swimming pool, gymnasium, soccer fields,
BMX track and horseshoe pits, is not expected to cause any significant
environmental impact.

Noise from the proposed sewage pump station, at the northeast corner of
the park site, could potentially impact a possible future multi-family
residential development to the east, unless the appropriate noise
control measures (such as sound barrier walls, equipment enclosures,
fan silencers, etc.) are incorporated into the design of the pump
station.

Noise from the new car parking lot by the swimming pool/gymnasium
complex could also impact a possible future multi-family residential
development to the east. Recommended noise mitigation measures include
a sound barrier wall at the eastern site boundary, speed bumps, and
administrative controls, including closing the park site at 10 pm.

The additional traffic orn Kuakini Highway and Kaiwai Street generated
by the proposed park expansion should not cause any significant
environmental noise impact.

The dominant noise source during construction activities, associated
with expansion of the park site, will probably be earth moving
equipment such as bulldozers and diesel powered trucks. Any nogise
impact from these activities on the adjacent residential areas .should,

however, be relatively short-term. . ‘

PROJECT DESCRIPTION

The proposed Kailua-Kona Park; located at the east .end of the 01d Kona
Airport State Redreation Area, will comprise 34 acres of sporting and
recreational facilities, 14 acres of which are already developed.

Existing facilities which will be retained at their present locations

include two soccer fields, twn lighted softball fields and four lighted
tennis courts. Two existing facilities, the bicycle motocross (BMX)
track and the horseshoe pits, will be relocated within the development.
Another existing facility, the basketball court, will be relocated next
to the old Airport Terminal Building.

e e T 48 an e B 4 R ¥ R P o e o



James H. Pedersen #89-39
January 22, 1990 Page 3

New facilities to be built on the expanded park site include four
additional lighted tennis courts, a lighted swimming pool, a new soccer
field, gymnasium, multi-purpose field, track and additional car parking
areas. [t is also proposed to build a sewage pump station at the :
northeast corner of the site. )

On the southern boundary of the park is a partially-completed, single
family residential development, Kona Bay Estates (which has a six foot
high lava rock wall on its northern boundary). The park site is
currently bounded to the east by vacant land, which could be used for
future multi-family residential development. The land further east,
i.e., the other side of Kajwi Street, is zoned for apartment
development. There are no other existing or potential noise-sensitive
areas in the immediate vicinity of the proposed park, although it is
conceijvable that the land north of the proposed park owned by the
Liliuokalani Trust, which is currently zoned industrial, could be
rezoned for future residential development.

An additional 500 parking stalls for cars are to be provided at the .

park site. Access to the new and existing car parking areas will be
from Kuakini Highway, a two-lane highway that terminates at the
entrance to the old airport.

3. THE EXISTING ACGUSTICAL ENVIROMMENT

Ambient noise measurements were made at and near the park site-on
December 8 and 9, 1989. Noise levels were recorded over 10 minute
sampling periods at Locations A through F, shown in Figure 1, using a
Larson Davis Laboratory Model 8008 Precision Integrating Sound Level
Meter and a Quest Model 155 Precision Sound Level Meter. The
measurement Tocations are described below: SalL

A. On the west side of the existing softball fields, about 20 ft from
the bleachers. s,

B. Between the existing softball fields and tennis courts, about 60 ft = .. -

from the closest court.
C. At the entranpe to lot #43, Kona Bay Estates.
D. At the entrance to lot #16, Kona Bay Estates.

‘E. On the north side of Kaiwai Street, about 25 ft from the curb and
300 ft from the security entrance to Kona Bay Estates. SRR

F. At -the northeast corner of the existing soccer fields, about 30 ft -

from Kuakini Highway.
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Weather conditions during the measurements on the afternoon of Friday,
December 8, 1989, were fine and clear, with a temperature of around
85% and wind from the NW at 5 to 10 mph. On the morning of Saturday,
December 9, 1989, the weather was overcast with a temperature of about
809 and wind from the south at 5 to 10 mph.

The only existing sporting facilities that were being used during the
first series of measurements (i.e., on the Friday afternoon) were two
of the four tennis courts. On the Saturday morning, all four tennis
courts and the two soccer fields were in use.

The noise measurement results, in terms of the Equivalent Continuous
Noise Level (Leq), the minimum noise level (Lmin)}, the level exceeded
for 90% of the time (L90) and the maximum noise level (Lmax), are
presented in Table 1 and summarized below.

Measured Noise Levels - dBA

Location Time Leq Lmin L90 Lmax
A Friday pm (12/8/89) - 46 40 42 53
B " " 50 42 44 61
c " " 49 44 45 57
D " " 46 42 43 51
E " ' 46 42 44 53
F " " 57 39 41 69
A Saturday am (12/9/89) 53 46 49 65
B " " 4 45 48 67
o " " 51 48 49 60
D " " 48 45 46 52
E " " 47 45 46 51
F " " 63 49 55 74

On the Saturday morning, noise from the sporting events, particularly
spectator noise’associated with the soccer games, could be clearly
heard at the measurement locations within the park site (A, B and F).

_However, at locations in the existing or potential noise-sensitive
areas (C, D and E), noise from the sporting events was generally
masked by the sounds of surf and the noise generated by wind blowing
through trees and other foliage. The average minimum (LS0) background
noise levels at these locations varied from 43 dBA to 49 dBA.

[
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NOISE STANDARDS AND GUIDELINES

There are no specific noise regqulations or standards in the County of
Hawaii which could be applied to the proposed development. However,
noise Timits in the Department of Health’s (DOH)’s Community Noise
Control for Qahu (Title 11, Chapter 43) provide some guidance. These
regulations specify maximum allowable noise levels at property lines in
singie-family residential areas of 55 dBA during the daytime (7 am to
10 pm) and 45 dBA at night (10 pm to 7 am)}. The corresponding limits
in multi-family residential areas are 5 dBA higher. These "allowable
Tevels" must not be exceeded for more than 10% of the time in any
20-minute period, i.e., these criteria refer to the L10 noise Jevels.

It should be noted that these regulations were formulated primarily for
assessing complaints against noise from agricultural, industrial and
commercial equipment. Complaints against noise from people, e.g., from
boisterous behavior, noisy parties, etc., are normally assessed
subjectively by members of the Honolulu Police Department; if the noise
is considered "unreasonable", the complaint will be upheld.

Studies have shown that community noise annoyance also depends on the
relationship between the level of a potentially annoying noise and the
background noise level. Environmental noise standards and criteria are,
therefore, commonly based on the premise that community reaction can be
minimized by ensuring that the leve)l of an intrusive noise does not
exceed the average minimum (L90) background noise level by more than
about 5 dBA. This approach is also taken in the International
Organization for Standardization (ISO) Recommendation R1996,
"Assessment of Noise with Respect to Community Response", from which
the following table is derived.

Amount in dBA by which the

Noise Exceeds the Average Estimated Community

Minimum (LSC) Background Level Reaction
0 None - no observed reaction
5 Little - sporadic complaints
10 Medium - widespread complaints
15 Strong - threats of community action
20 Very Strong - vigorous community action
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Note that these data are based on people’s subjective response to
different changes in noise level, which can be summarized thus - an
increase of 1 dBA or 2 dBA in the level of a noise is difficult to
detect, an increase of 3 dBA to 5 dBA results in a small but noticeable
change in loudness, while an increase of 10 dBA corresponds to an

approximate doubling of loudness.

Thus, with the average minimum (L90) background noise levels in the
closest existing and potential noise-sensitive areas in the range of
approximately 40 dBA to 50 dBA, to ensure minimal environmental noise
impact, the equivalent continuous noise level from sporting events at
the park site would need to be limited to about 50 dBA at the southern

and eastern site boundaries.

Ideally, noise from construction activities should also be in
compliance with the same criteria, (i.e., no more than 5 dBA above the
background noise) although this could be difficult to achieve in
practice. However, because most construction activities are of
relatively short-term duration, communities are generally more tolerant
to a given level of construction noise than to the same Tevel of noise

from a more permanent fixture.
POTENTIAL IMPACTS AND DESCRIPTION QGF CONTROLS

Multi-Purpose Field

This area, which will be located adjacent to the Kona Bay Estates
residential development, will cater for a variety of activities,
including softball, soccer, football and archery. It is understood
that the multi-purpose field will not be lighted and, thus, its use
will be restricted to daylight hours. Night softball games will
continue to be played at the two existing softball fields.

Because the existing and proposed facilities are provided mainly for
recreational use, the numbers of spectators attending events such as
softbal]l and football games are expected to be relatively small. For
example, it is understood that only four sets of portable bleachers,
seating a maximum of 120 people, would be provided at the multi-purpose
field. There will be no public address system.

Nevertheless, if the bleachers are positioned on the south side of the
multi-purpose field, the sounds of spectators cheering could be clearly
audible, and may cause some annoyance, to the closest residents. For
example, the sound generated by 100 spectators applauding and cheering
could be 60 dBA to 70 dBA at the closest residential properties. Any
noise impact could, however, be minimized if the design of the facility
provides for bleachers to be positioned on the north side of the multi-
purpose field, only. This should reduce the level of spectator noise

-
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at the closest homes by at Teast 10 dBA.

5.2 Tennis Courts

Four new lighted tennis courts will be provided next to the existing
courts, adjacent to the western section of Kona Bay Estates. The
estimated noise from the new and existing courts is, at most, 45 dBA to
50 dBA at the closest residences and, thus, their use is not expected
to cause any undue annoyance.

§.3 Gymnasium

The gymnasium, which will be used mainly for basketball and volleyball,
will have a seating capacity of 1100 {but it is understood that

the numbers of persons attending most events would normally be far
less). Although there will be no permanent public address system, a
portable p.a. system will most 1ikely be used for occasions such as
presentations and award nights. Warning bells or buzzers will also be
used to signify the ends of game quarters, etc.

The gymnasium will be naturally-ventilated and, thus, interior sounds
could readily emanate from the building through jalocusie windows,
louvers, etc. However, because of the distance to the nearest
potential noise-sensitive area and the types of functions envisaged,
there is not expected to be any significant environmental noise impact
resulting from its use. For example, assuming a worst case scenario
(i.e., a full house), the noise level inside the gymnasium when
spectators are cheering or applauding or when the p.a. system is being
used could be 80 dBA to 90 dBA. The rasulting noise level at the
eastern property line is estimated at 40 dBA to 50 dBA.

5.4 Other Facilities

Even though the relocated horseshoe pits and BMX track will be right
next to the site boundaries, because of the nature of the activities
involved, use of these facilities is not expected to cause any
significant impact on existing and potential noise-sensitive areas.

Use of the new soccer field and 1ighted swimming pool should not cause
any significant environmental noise impact. It is understood that
there will be no public address system at either facility.

Noise from the proposed sewage pump station, at the northeast corner of
the park site, could potentially impact a possible future multi-family
residential development to the east unless the appropriate noise
control measures (which may inciude sound barrier walls, equipment
enclosures, fan silencers, etc.) are incorporated into the design of
the pump station.
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5.3

5.6

Additional Traffic Generated by the Develooment

An additional 500 parking stalls are to be provided at the expanded
park site. A small number of stalls will be provided next to the
tennis courts but the majority of the additional parking spaces will be
provided around the swimming pool/gymnasium complex. Some of these
additional spaces will be located relatively close to a possible future
multi-family residential development east of the park site.

Noise sources commonly associated with car parking lots of this type
include conversation, slamming of car doors, revving of engines,
vehicle movements and use of loud car stereo systems. To minimize any
noise impact on potential noise-sensitive areas nearby, it is
recommended that the following measures be taken:

1. Build a sound barrier wall at Teast & ft high along the eastern
site boundary. The wall could be constructed from a number of
materials including stone and wood; the main requirements are that
the wall be solid (i.e., no gaps) and its weight should be at least.
2 1bs/sq ft of surface area.

2. Incorporate speed bumps to limit vehicie speeds to 10 mph.

3. Close the park site at 10 pm, instead of the currently-proposed
11 pm.

4. Use administrative measures to control any rowdy behavior and the
use of loud car stereos.

Based aon projections in the traffic studies, the additional project-
generated traffic on Kuakini Highway and Kawai Street will increase
noise levels near these roadways by, at most, 1-1/2 dBA to 2 dBA. This
is not a significant increase in terms of subjective response.

Thus, the additional on-road traffic generated by the proposed park
expansion should not cause any significant environmental noise impact.

Construction Noise

Expansion of the 'park site will involve grubbing, grading, and the
construction of infrastructure and buildings. The various construc-
tion phases of a development project may generate significant amounts
of noise; the actual amounts are dependent upon the methods employed
during each stage of the process. Typical construction equipment
noise ranges in dBA are shown on Figure 2. Although earthmoving
equipment, such as bulidozers and diesel powered trucks, will probably
be the Toudest equipment used during construction, earthmoving
operations are expected to be of relatively short-term duration.

N S
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i Note that, on Oahu, in cases where construction noise exceeds, or is
i expected to exceed, the DOH's "allowable" property Tine limits, a
- permit must be obtained from the DOH to allow the operation of
| vehicles, construction equipment, power tools, etc. which emit noise
- Tevels in excess of the "allowable" limits. Reguired permit conditions

for construction activities are:

"No permit shall allow construction activities
creating excessive noise...before 7:00 am and
- after 6:00 pm of the same day."

"No permit shall allow construction activities
- which emit noise in excess of ninety-five dB{A)...
“ except between 9:00 am and 5:30 pm of the same day."

"No permit shall allow construction activities

"? which exceed the allowable noise levels on Sundays

. and on...[certain] holidays. Activities exceeding
ninety-five dB(A) shall [also] be prohibited on

~ Saturdays."

In addition, construction equipment and on-site vehicles or devices
requiring an exhaust of gas or air must be equipped with mufflers.

Please call if you have any questions on this report.

Sincgerely,
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TABLE 1

NOISE DATA RECORDED AT SIX LOCATIONS AT AND NEAR THE

PARK SITE ON FRIDAY, DECEMBER 8, 1989 AND SATURDAY, DECEMBER 9, 1989

Measured Noise Levels - dBa

Dominant Noise

*Location Date Time Leq tmin L90 Lmax Sources
A 12/8/89 2:66-2:56 pm 48 40 &2 53 Surf, wind, birds
B " 3:01-3:11 pm 50 42 &4 é1 Tennis, surf, wind
birds
c " 3:25-3:35 pm 49 12 45 57 Surf, wind, water
sprinkler
s " 3:43-3:53 pm 7] 42 43 51 Surf, wind
E " 4:07<6:17 pm 4b 42 44 53 Wind, birds, traffic
F " 4:25-4:35 pm 57 39 41 &9 Traffic (38 vehicle
movements on Xuakini
Hwy)
A 12/9/89 8:58-9:08 am 53 ) 49 69 Soccer, tennis
B " 9:12-9:22 am 54 45 48 67 Soccer, temnis
c " 9:33-9:43 am 51 1:) 49 50 Wind, surf
] " P:48+9:58 am 48 45 46 52 Wind, surf, birds
E " 10:03-10:13 am 47 45 46 51 Surf, traffic, birds
F n 10:17-10:27 am 83 L9 55 74 Tratfic (52 vehicle
movements on Xuzkini
Hwy.), soccer
* See Figure 1
o e i) ot it AR e, ot Lk Lo i et i o
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ARCHAEOLOGICAL CONSULTANTS
of
HAWAI
59-624 Pupukea Rd.

Haleiwa, Hawaii 86712
(808) 838-7442

JOSEPH KENNEDY
Archaeologist

Wilbert Chee

Planner

1585 Kapiolani Blvd. Suite 830

Honolulu, Hawaii 8§-5-87

Dear Mr, Chee:

At the request of your office, Archaeological
Consultants of Hawaii, Inc. has conducted a walk through
reconnaissance survey of a 2 acre parcel (a portion of TMK 7~
5-05:07) located on the site of the 0l1d Kona Airport. -

The property in gquestion is comprised of two basic
environmental situations which are somewhat related. The
northern section of the property is covered with a newer :
pahoehoe lava, while in the southern section the lava begins j
to break-up and gives way to older and weathered
lava portions that feature pockets of soil and scattered |
exotic vegetation such as kiawe (Prosopis pallida) and koa
haole (Leucaena glauca), There is no water on the property
and very little rainfall, :

In order to make a preliminary assessment of the
archaeological value of the property it is necessary to
review the previous work in the general area and if possible,
on the property itself. The history of archaeological work in
this general area dates back to 1919 when Stokes mentioned a
number of sites near the subject property. These were four
religious structures, two heiay and two 'a. Reinecke
(1930) lists seven sites for this area, which he refers to as
‘Halepa'u’; they include a house platform and a papami, a
group of ruins centered around the ponds of Makeo, a walled
platform an additional papamu and a petroglyph, a series of
vard walls, a modern house platform, a graveyard and three

old house platforms, .

Newman (1970) reported four sites, the Lanihau
petroglyphs, the Lanihau papamu, house and burials and a |
modern burial. His study was followed two years later by a |
survey conducted by a group known as Neighbor Island z
consultants (1972). A total of 19 sites were listed =-three ;
planting pits, two bait mortars, two shelter caves, a walled
enclosure, two petroglyphs sites, two grave sites (modern) , ,
two burials, two historic house sites, a papamu, a rock wall ;

and some salt pans.
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Some of the petroglyphs listed above appear to be the
same later designated as site no 50-HA-d9-4 by Cox and
Stasack of the Bishop Museum. The more inland cluster of
petroglyphs was designated as Hawaii State Register of
Historic Places Site No, 50-10-27-2000, Although this
designation was made by Hawaii Foundation for History and the
Humanities in June of 1973, it is not certain if this site
has been legally recertified, It is worth noting at this
point that none of sites are located within the limits of
the subject parcel.

In June of 1979, Rosendahl conducted a reconnaissance of
the Hilton Head Company Kona Property "B" Site which is
located in a section makai of the subject parcel, He recorded
over 30 sites in this section, including a number of human
burials, A letter on file at DLNR concerning this project
also raised the possibility of a historic cemetezy located
just off the limits of the Hilton Head property, Exactly
where off the boundary was not determined at that time and
remains to be resolved,

Earl Neller of the Department of Land and Natural
Resources Historic Sites Division investigated the report of
exposed human bones in the area. In this report he offered
an outline for future work in the study area, These
recommendations include a call for site mapping,
archaeological testing and excavation and the restoration of
some structures,

Later in 1980, the most comprehensive archaeological
study of the area was conducted by Lovelace and Estioko=-
Griffin of the Historic Sites Section of DLNR. They recorded
a total of 35 sites in the area, many of which match earlier
descriptions. As far as this report is concerned, the portion
of their survey called ‘Sub-Area 4'is the most important.
Sub-Area 4 covers much of same land as the subject parcel.

On page 22 of they report, "Sub-Area 4 extends eastward from
the east end of the runway/airport and County of Hawaii
leased area to the eastern boundary of the State Park. On the
north it is bounded by the Kuakini Highway. To the east a
secondary paved road marks the boundary while the south is
partially marked by a fence line which separates the park
area from privately owned coastal areas. Sub—Area 4 is
currently divided by a fence line (running mauka- makai and
then westward) which does not coincide with the park )
boundary. West of this dividing fence line, lava formations
and a grass vegetation has developed. Only one archaeological
site, a wall was reported by Neighbor rsland Consultants."
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Estioko—Griffin and Lovelace found two sites on the
property and this figure is a bit deceptive for Site 1980 -33
is comprised of nine separate ghu. Their descriptions are as
follows: "Site number 1980-32 is a long low rock wall
extending approximately 150 meter (c. 500ft.) in length
which extends in a northeasterly direction from the south
boundary of Sub area 4 at a point apporximately 180 meters
east of the County tennis courts, The rock wall appears
disturbed at several points along its length. It is unclear
whether the wall is prehistoric or historic in age. It should
be noted that bulldozing in connection with airport
construction probably took place in this sub area and that
this activity may have affected the form and extent of the
wall.

Site 1980-33 consists of a cluster of rock mounds (ghu)
which occurs east of the rock wall (Site 1980-32 described
above) and the fence line which cuts across Sub area 4 ,
These ghu are located approximately 200 meters east of the
county park and between 70 and 100 meters of the southern
boundary of Sub area 4. These rock mounds (9 counted)} average
between 1.0 and 1.5 meters across and 0.06-0,7 meters in
height. Several of these are fairly well constructed; others
appear to have partially collapsed. Two of the ahy, those

.which are located furthest east of the fence line, having
sticks protruding from them. The function of these rock
mounds is unclear; possibly they are land divisions or burial
markers, his area

We were unable to locate any of the nine ghuy or the long
wall in the course of this investigation. Although there has
already been several long descriptions from the Estioko-
Griffin Lovelace survey, it is appropriate to gquote directly
from the recommendation section concerning Sub-Area 4.
"Development Plans suggest that this sub area is to bhe used
as a ‘reserve area' and that a trial system will eventually
be established, We recommend that the trail system be
oriented and constructed so as to not affect the long rock
wall (Site 1980-32) and the series of ahy (Site 1980-33)
which were recorded during our reconnaissance survey.
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Prior to the development of this sub area we suggest
that the sites be more accurately located and that several of
the ahu be recorded in detailed fashion and disassembled by
archaeologists to insure there are no burials...signs
advising walkers to stay on the trails should be posted for

safety reasons,”

While it does not appear that such designs or
precautions will be possible in Sub-Area 4, this does not
diminish the potential importance of the area in terms of its
archaeological value.

First, review of archaeoclogical work in the immediate
area indicates that the subject parcel in located in an area
of relatively high site frequency. While only two sites (with
10 features between them have been located,- and have
subsequently been bulldozed) it would not be surprising to
find more., The Estioko-Griffin Lovelace survey found 10 more
than Neighbor Island Consultants did and they in turn located
sites missed by Reinecke. When Rosendahl was relocating sites
for construction workers he found several more while looking
around for the ones he flagged the first time around, The
archaeclogical record for this area not only demonstrates
there are quite a few sites of differing functions but also
that almost every survey conducted here has also missed
sites., This is not at all uncommon in the initial
archaeological discovery process,

Beyond this, there is also a very real poséibility that

ground disturbing activities may uncover a portion of a lava

tube (even one with an entrance located well off the subject
property.) As mentioned by several of the authors referred to
earlier, human remains are also a concern in this area. In
addition, the location (or confirmation) of a historic
cemetery near the property is still an open question,
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CONCLUSIONS AND RECOMMENDATIONS

These data are more than enough to recommend a two part
program that should precede any further bulldozing, grading,
trenching etc, Based on the information listed above, I
believe the following recommendations may be presented with a
note that they are seen as precautionary measures designed,
in ‘part, to prevent the further destruction of sites (which
may remain unrecorded) on the property. I also suspect that
the discovery of adtitional sites is more of a possibility
than a probability, but nevertheless feel that the following
measures are justified,

1. There should be some sort of limited subsurface
testing in a selection of the areas that may permit
this type of exercise. Results of this work should
be presented in written form complete with
recommendations for further work, if necessary.

2, After this has taken place, some monitoring should

be conducted, especially in non soil and grass areas.
The thrust of the monitoring would be focused on the
identification of previously unrecorded sites (I have
in mind how easy it might have been to miss the odd
petroglyph scatter) and potentially exposed lava tube
openings or sections. Again, a written report should
be presented at the term of the ground clearing and
grubbing. .

If you have any questions regarding this preliminary
report, please feel free to contact me,

Sincerely;

(:::%>_Crﬁhn_hl——
oseph Kennedy
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STATE OF HAwAI

- DEPARTMENT OF LAND AND NATURAL RESQURCES
. O, BOX a1t
HONOLULU, HAWALI 98809

February 13, 1990

Mr. George Yoshida, Director
County of Hawaii

Department of Parks and Recreation
. 25 Aupuni Street

—i Hilo, Hawaii 96720

3 Dear Mr. Yoshida:

(County of Hawaii)
- Lanihau, Noerth Kona, Hawaii
TMK: 7-5-5: 7

SUBJECT: Expansion of County Park, 0ld Kona Airport
Chapter 6E Historic Preservation Compliance

WILLIAM W, PATY, CHAIBAEASON
SO0 OF LaR0 AMD walUAAL BESIUNCEY

oLrUTHS

Keith W. Ahue
MANABYU TAGOMORI
AUSSELL N, FuxuMOTO

AQUACULTURE QEVILOPWENT
BROGRAM

AQUATIC ALIOURCES

CONSEAVATION anQ
[NVIRONMENTAL afRaIng

CONSERVATION aNO
AESOURCES ENFORCEMENT

CONVEYANCES

EQAESTAY amD wiILOLIFE

LAND MAMAGTMENT

STATE MISTORIC maESERvATION

STATE 2xAny

WATER AND LAND DEVELOPUENT

Our department's Historie Preservation Program has reviewed the
archaeological survey report (attached) recently completed by our
- State Parks archaeologists. Don Hibbard's memo to me (attached)

documents archaeological clearance on the matter.

Slnce:ely.

-

-

_ RAL§TON H. NAGATA, Deputy State
Historic Preservation Ctficer

-
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Keich W. Ahue
MaNagy TAGOMOM
RUSSELL N, FukumorTo
. STATE OF HAWA" ‘Ol::gtél;‘l:‘un! BEVELOAurN P
CEPARTMENT OF LAND anD NATURAL RESOURCES ;g:;;fv:,ﬁgﬁuffg’
P. 0. 80x sn Enwuouumng ARRLIRY
CONSEAVATION AND
. HONOLULY. HAWAR 98agg AESQURCES ENFORCEMENT
i - CONVEYANCES
}‘ . FORESTRY Ano wiLgLise
r A Fe b rua I-'Y 9 . l g 9 o ;:?ek::t:;g::f';:lszuvlnqu
i STATE LT 131
— WATEA aAND tanD OEVELQPMENT
. MEMORANDUM
TO: Ralston Nagaca, Administrator, State Parks
; FROM: Don Hibbard, Director, Historic Preservation Program
- SUBJECT: Expansion_of County Pg:k, Old Kona Airpore -- Chapter
! 6E Historic Preservation Compliance (County or Hawaii)
N Lanihau, North Kona, Hawaii
TMK : 7=-5_5: 7
i HISTORIC PRESERVATION PROGRAM CONCERNS :
—— —_._-—_—_—_*___
— The inventony Sucvey report of this area, done by State Parks
; archaeologists, hag been finighed (Smith & venrt 1990. Mapping ang
— Testing of Selecteqd Archaeological Features in 014 Kona Airpore
State Recreation Area, Lanihau, North Kona, Island of Hawai'i),
- We find that this ceport fully inventories the 6§ historice sites,
_ We agree with the significance evaluations; the 8ites we
significant solely for theirp information content angd adequate
- amounts of this information were recorded apd Lecovered during the
o Survey, making the sSites "ng longer significancw, Thus, the
Project will have "no effaecptn on significant historic sites.
Chapter sE compliance isg, thus, concluded,
]
—t
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- o,
h.—""ﬁ" ;.;? Y
DON HIBBARD
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MAPPING AND TESTING OF SELECIED ARCHAEQLOGICAL
FEATURES (N OLD KONA AIRPORT STATE RECREATION AREA,
LANIHALU, NORTH KONA, ISLAND OF HAWAIL 'L,

(TMK: 7-5-05:7).

Prepared by:
Marc Smith and Martha Yent, Archaeologists,
f State Parks, Outdoor Recreation and Historic Sites

Department of Land and Natural Resources,
State of Hawai'i.

January 1990
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1. INTRODUCTION

The study area is located in the land of Lanihau, North
Kena, on the island of Hawai'i (TMK: 7-5-05:7). Ouring the
1980 archaeological survey, this area was identified as Subarea
4 (Estioko—-Griffin and Lovelace, 1980:22), of 0ld Kona Airport
State Recreation Area. This 25 acre parcel lies in the east
end of the the park, bound on the east by the park boundary,
the west by the County leased portion of the park, the north by
Kuakini Highway, and the south by a stone wall along a private
subdivision boundary (Figure 1).

Expansion pians proposed by the County for the east end of
the park include a gymnasium, parking lot, multi-purpose field
and BMX track. (Figure 2). |If the facilities are developed as
planned, the entire 2Y acre parcel will be utilized.

Prior to parcel development, transit mapping and testing of
previously recorded archaecliogical .features was necessary. A
tumbied basalt wall {site 1980-32), and a nearby cluster of
nine ahu (site 1980-33), were recorded during a 1980 survey of
the parcel by State Parks archaeologists A. Estioko-Griffin and

G. W. Lovelace (1980).

1.1. Statement of Purpose. Archaeological investigations
were conducted in December 1989, by M. Yent and M. Smith,
Division of State Parks archaeologists. Two days were spent
transit mapping and selectively testing features. The
fieldwork was limited to the area of planned park expansion,
Subarea 4, containing known archaeological features. The goal
was to mitigate planned development by 1) complieting inventory
of sites present, including mapping and recerding, 2) testing
features to determine research potential, 3) determine
significance, and &) evaluate impact.

1.2. Site Significance. Kailua-Kona is one of the more
historically important areas in Hawai'i (Barrere, 1975:1).
Site of chiefly residences, first landfall of Christian
missionaries, port for many early western traders, and final
residence of Kamehameha |, Kailua-Kona was an early site for
the assimilation of wastern culture in Hawai'i. Today, much of
the archaeological record has been destroyed or is unavailable
because of development in the village of Kailua-Kona. In this
context, the existing sites in nearby 0ld Kona Airport State
Recreation Park become increasingly important (Estioko—-Griffin

and Lovelace, 1980:96).

T, L b e ——, L o emmm m——— et —————
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A range of prehistoric and historic sites still exists in
the 0ld Kona Airport area, and mitigation of features within
the study area could contribute information for a variety of
research questions. These questions could be site specific in
nature, or more topical and regional in scope. Site specific
questions could include site age and function, utilized natural
resources, and spatial organization and development of site
structures. Comparison of study area sites with sitas in
adjacent areas of 0ld Kona Airport and nearby Kaiiua-Kona could
address larger topical gquestions of prehistoric settlement
patterns, population, regional resource utilization and trade,
and western acculturation.

Also of concern was the possibility of burials in the study
area. Previous fieldwork in the area has identified
prehistoric and historic burials at 0ld Kona Airport, and
several of the features in the study area have been identified
as possihle burials (Estioko=Griffin and Lovelace, 1980).

2. THE STUDY AREA

2.1. Environmental Setting. The 0ld Kona Airport is built
upon a reiatively level plain formed by lava from Hualalai
crater. The elevations are generally 2 to 10 feet above sea
level (Estioko-Griffin and Lovelace, 1980:4), with a topography
of broken pahoehce flows.

Because the study area is located on the leeward side of
Mawai'i, the climate is primarily influenced by land-sea
breezes. The moisture laden sea breeze is responsible for the
coastal rainfall, which in the Lanihau area is approximately 65
cm annually (Springer, 1987:4). The rainfall is fairly evenly
distributed throughout the vyear, averaging §5 cm monthly.

lhere is no fresh surface water in the study area.
Historically however, there were numerous anchialine ponds and
brackish seeps which have since been covered by the
construction of the 0ld Kona Airport (Springer, 1987:6).

lhere are two vegetative patterns in the study area today.
These exist on the east and west sides of a wire fence which

‘crosses the area. The fence was constructed around the airport

perimeter in 1950 (Esticko-Griffin and Lovelace, 1980:7), and
the vegetative pattern probably resuilts from airport
maintenance practices.

On the west side of the fence is open pahoehoe/grassland
with scattered fountain grass (Pennisetum setaceum) and endemic
puapilo (Lapparois sandwichiana), (Camara, (987:52).

e e
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Occassionally, a noni (Morinda citrifolia) and Christmas berry
{Schinus terebinthifolius) grow from breaks in the pahoehoe
flow. The eastern side of the fence is marked by large kiawe
(Prosopis pallida), opiuma (Pithecellobium duice), and kolu
(Acacia farmesia), in addition to the grasses, noni and
Christmas berry.

Historically, the marine résources were utilized in the
area. Off-shore exploitation of aku (Katsuwonus pelamis),
'opelu (Decapterus pinnulatus), ulua (Crevalle), kumu
{Parupeneus porphyreus), weke (Mulloidichthys samoensis}),
manini (Acanthurus sandwicenses), palani {Acanthurus
dussmieri), and kupipi (Adudefduf sordidus), were supplemented
with fish from fishponds. These ponds, located north of the
study area in Keahuolu, Honokohau and Kaloko and south of the
study area in Lanihau, were natural features modified to
encourage fish production (Springer, t987:13). Fish propagated
in the ponds included ‘anae (Mugil ceohalus), awa {Chanos
chanos), o'io (Albul vulpes).

The anchialine and brackish pond environment also produced
'opae'ula (Halocardinia rubra, Metabetaeus lehena), which was
important as bait. The chum made from 'opae'ula was especially
preferred as 'opelu bait (Springer 1987:15). .,

2.2. Ethnographic and Historic Summary. For a more
complete history of the 0Oid Kona Airport location and
surrounding area, the reader isg referred to reports by Springer
(1987}, and Esitoko-Griffin and Lovelace (1980}, as only a
summary of their work is provided here.

It Is believed that coastal settlement in Kona may have
begun by A. D. 750, with several permanent settlements along
the coast by A. 0. 1100 (Kirch, 1979:198; Schilt, 1984:276).
There is no dated cocastal site in the vicinity of the study
area, but dates from a charcoal sample and 19 voleanice glass
sections excavated from a site 3 short distance mauka of the
town of Kailua-Kona suggest a late ]1100s occupation (Schilt,
19B4:64). The site consists of a number of platforms, and the
midden deposits suggest seasonal use of the area.

Settlements were concentrated along the shore, utilizing
the abundant marine resources (Springer, 1987:28). Not until
the late 1500s, was there evidence of expansion and development
of the mauka garden systems. Fishponds north of the study area
at Honokohau, Kaloko, Maka'eo, and Halepa'u were also probably
in use at this time (Springer, 1987:29).

A possible indicator of the importance of nearby fishing
grounds is the occurrence of the fishing ko'a at Halepa'u,
north of the study area. Stokes (1919), also recorded 3 other
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religious structures of undetermined use along the shoreline
north of the study area but within the 0ld Kona Airport
boundary, in Kawaluna, Palihiolo, and Maka'eo.

Serving at times as the royal residence of Kamehameha 1!,
then later as home for Liholiho {Kamehameha I'1), and John Adams
Kuakini, Governor of the island of Hawai'i, nearby Kailua-Kona
was a historically important location. The presence of the
ruling chiefs of Hawai'l living in Kailua—Kona encouraged
western contact in the area. As a primary point of western
acculturation for Hawai'i, the area also probably suffered from
the reduced native population caused by waves of epidemics
which swept Hawai'i in early to mid 1800s (Schmitt, 1968:37).

During the Mahele (1848), the ahupua‘a of Lanihau |
(Lanihau-nui) was awarded to Lupalile. Lunalile established a
trust to manage his estate to benefit Hawaiian elderly. It was
through this trust that Lunalile properties were sold to
private individuals (Springer, 1987:35). The land of Lanihau 2
(Lanihau-ikl) was awarded to Leleiohoku, with the property
eventually going into the Liliuokalani Trust.

The Terrritory of Hawai'i acquired the parcels for the Kona
Airport in 1948 from the Liliuckalani Trust and rancher, Frank
Greenwell, owner of parcels in Lanihau | (Bureau of
Conveyances, Liber 2183:459). Construction of the atrport
runway and facilities, and maintenance of glide paths during
airport operations has been the greatest impact to the
archaeological sites. Extensive bulldozing in the study area
is evident, including bulldozer track scars on pahoehoe
outcrops. The airport was in use until 1970.

Management of the Kona Airport as a State Park began in the
early 1970s when the new airport at Keahole Point was
completed. The County of Hawaii began construction of park
facilities at the 01d Kona Airport site in 1975. These
facilities included tennis courts, BMX track, and soccer and
baseball fields. The County of Hawai'i continues to expand the

park facilities.

3. PREVIOUS ARCHAEOLOGY

A thorough summary of previous archaeology conducted in the
0ld Kona Airport State Recreation Area parcel has been written
by State Parks archaeologists Estioko—-Griffin and Lovelaca
(1980). The following summary focuses on the east end of the
parcel, Subarea 4, the area that is planned for facilities
expansion -for the County of Hawai'i park.

The first survey in the area was done by J. G. F. Stokes of
Bishop Museum in 1919. He recorded 2 ko'a and 2 heijau alang
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the shoreline west of the study area. While the structures
were reported by Stokes, their locational informatien comes
from a later survey by J. E. Reinecke in 1930. |n addition,
Reinecke identified 7 site areas within the area of 0ld Xona
Airport State Recreation Park. Reinecke's additional sites
included platforms, papamu, petroglyphs, historic house sites
with vard walls, pens, and burials.

in 1970, T. S. Newman of the State Historic Preservation
Office, inspected the coastal area of the 0ld Kena Airport and
a privately owned parcel which is makai of the study area. No
additional sites were located in this survey, as Newman's sites
were correlated with sites previousiy located by Stokes and
Reinecke (Estioko-Griffin and Lovelace, 1980:13).

fn 1972 the County of Hawai'i hired the consulting firm of
Neighbor Istand Consultants, to do another survey of the 0ld
Kona Airport. Of interest in this survey was a newly
discovered feature in Subarea 4. The recorded feature was a
large tumbled basalt wall, identified as site KA 18.

E. Neller, archaeologist with the State Historic
Preservation Office responded to reports of burials being
eroded in the park along the shoreline during January 1980. He
reported a number of burials, and additional cultural material
eroding from the shoreline fronting the old runway (Neller,
1980} .

in 1980, an inventory survey with limited testing was
conducted at the 0ld Kona Airport State Recreation Park by
State Parks archaeologists A. Estioke-Griffin and G. Lovelace.
During this survey, the previously identified sites were
correlated. Subsurface testing was conducted at four sites in
the western and middle portions of the parcel.

It is from these subsurface tests that we have the only
chronometric dates for 0ld Kona Airport. [hese were 9 samples
of sectioned volcanic glass from site 1980-29, Test Pit 7. The
site is located along the shoreline, in a sand substrate,
across the runway from the recently constructed park
pavilliion. Dates from the samples suggested deposition during
late prehistoric or early historic time (Lovelace, 1980:19).
All volcanic glass specimens were sourced to a traychyte pumice

cone on the northwest slope of Pu'u Wa‘awa'a (Lovelace, 1980:6).

Stte 1980-29 consisted of two associated structural
features, a rectangular enclosure upon which a "C—shape"
structure was constructed, following the filling in of the
enclosure by sediments. Subsurface cultural deposits were
sampled by Test Pit 7, a unit 100 x 50 cm, excavated to a depth
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of 85 cm. Three cultural strata were recorded (Strata !, I,
and |V), believed to be related to three phases of occupation.
Based on artifact types in the strata, Strata i1l and 1V are
prehistoric occupations and Strata || is a historic

occupation. Traditional artifacts recovered include coral,
pumice and sea urchin spine abraders, fishhooks and fishhook
blanks, culturally modified bone, shell, and volcanic glass,
and midden remains composed primarily of shell.

Intensive survey and testing of the private parcel
immediately southeast of the study area (Jensen and Rosendaht,
1983), revealed numerous burials along the shoreline. Of
particular note is the testing done of the rock wall (Feature
N), which extends into the study area as feature 1980-32.
Dismant]ling of the makai portion of the wall revealed no

cultural material.

L. MAPPING AND SELECTED TESTING OF FEATURES

4,1. Methodology. Archaeological sites identified in the
southeast end of 0ld Kona Airport State Recreation Area were
mapped using transit and metric stadia rod. Features were
assigned a field number, which was later changed for
compatibility with the Estioko-Griffin and Lovelace (1980),
numbering system. All]l features were measured and photographed

prior and during testing.

Features identified in the study area included ahu, a
platform, walls, and filled paved crevices. Sinkholes in the
study area were examined, but none exhibited any midden or

other sign of human use.

festing of all types of features was undertaken. The
selection of features to be tested was based on feature
integrity and feature type. All of the features tested had
been constructed of piled basalt stones directly on smooth
pahaoehoe outcrops. When present, the exterior facing stones
of the tested features were left intact; sampling consisting of
removing interior rubble fill to the pahoehoe base. Al]l tested
features were restored to their original appearance.

Estioko—Griffin and Lovelace recorded two sites in the
study area; a rock wall {(1980-32), and a cluster of nine ahu
(1980-33). Four of the ahu were identified by letter
designations (A-D). Several recently discovered features and
sites in Subarea 4 were added to the Estioko-Griffin and
Lovelace (1980) site inventory, (Figure 3). Numbering of
recently recorded sites is continuous with the Estioko~Griffin
and Lovelace (1980) site numbering system. Additional ahu were
added to site 1980-33 with letter disignations E-Q. New sites
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were given the next consecutive numbers, 36-39, with a 1989
prefix.

4.2. Feature Descriptions. ldentified features included a
platform, ahu, walls, and filled paved crevices.

1980-32, wall (previously recorded by Neighbor Island
Consultants [1973:57], as KA=-19). A low rock wall,
approximately 40-60 cm in height, 150-200 cm in width, running
approximately 150 meters in a NE/SW direction (Figure 4). The
wall is constructed of angular and subangular basalt cobbles
and small boulders, with locally occurring scatters of coral
cobbles in the fill.

The wall is low and disturbed at several points along its
length. This may be a result of a variety of causes, including
use of wall stones for the construction of nearby ahu and paved

areas, bulldozing from alrport construction/clearing
activities, or more recent facilities construction by the
County of MHawai'i in the park.

The wall was not tested in the study area, but it was
tested by Jensen and Rosendahl (1983), in the adjacent private
parcel. They reported that the wall (feature N), was

Figure 4. Photo of tumbled basalt wall, 1980-32, view to
northeast (SP Roll No. 134:9}.
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dismantled to the pahoehoe base and there wera no associated
cultural materials. -

1980—-33/A, ahu. Ovoid rock ahu 100 cm in diameter by 60 cm
in height, north side faced, south side tumbled inte pahoehoe
crevice (Fig. §). Exterior facing of subangular basalt boulder
with a fill of subangular vesicular basalt cobble fill and few
coral pebbles. Constructed on smooth pahoehoe outcrop.

This ahu was tested by removing fill down to the pahoehoe
surface (60 cm below top of ahu). Coral was present throughout
the fill. The wall (1980-32), runs along the northwest side of
the ahu, and the considerable coral in the collapsed wall and
the ahu suggests the wall rock may have served as the socurce of

building material.

1980-33/8B, ahu Ovoid shaped ahu 170 cm in diameter by 80

-
—"

cm in height, adjacent to the wall (1980-32). Poorly

DEPRESSION [N
PAHOEHOE

MACRTH (:)
— :

Q 10 S0 cm

Figure §. Feature 1980-33/A, partially collapsed, faced,
rubble filled ahu.
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constructed of loosely piled subangular basalt boulders and
large cobbles, on smooth. pahocehoe; no fill, partial facing.
Again, the wall may have supplied the building material.

1980-33/C, ahu. Circular ahu, 160 cm in diameter and BO cm
in height. The exterior is faced with subangular basalt
boulders with a fill of cobbles and small boulders. Several
waterworn large pebbles in upper fill (Figures 6, 7 and 8).

Removed upper 20 cm of cobble fill and encountered a
boulder fill with reddish brown stain. Small pebbles in cracks
of the botulder fill. Urchin shell fragments at base of fill on

top of smooth pahoehoe.

1980—-33/0, ahu. Loosely stacked subangular basalt
boulders, 190 cm in diameter by 60 c¢m in height, on smooth
pahoehoe outcrop. No fill or cultural material.

1980-33/E, ahu. Disturbed ahu, approximately 130 cm in
diameter and 40 cm in height, constructed of basalt cobbles
with subangular vesicular pahoehoe rubble fill (Figure 9). Ahu
is built on smooth pahoehoe.

Testing of the feature consisted of removal of fill. A
single cowry shell fragment was recovered from the fill.

1980-33/F, ahu. Disturbed ahu. Large, subangular basalt
boulders scattered on top of smooth pahoehoe. Poor condition.

1980-33/G, ahu. Circular stacked boulders, 130 cm in
diameter and 45 cm in height, with open center. Built an
smooth pahoehoe outcrop which is visiblein the feature's
center (Figure 10). . '

1980-33/H, ahu with associated paving. Stacked subangular
basalt boulders 80 cm in diameter and 40 em in height, on
smooth pahoehoe, and adjacent to paved crevice feature. No
fill present in ahu (see Figure 10). '

Crevice is filled with angular and subangular basalt
cobbles and small boulders. . :

1980-33/1, ahu with associated paving. Circular, stacked
subangular basalt boulders, 180 cm in diameter and 55 em in
height, with no internal fill (Figure 11). Built on top of
paved <revice. .

1980=33/J, ahu. A nondescript pile of approximately 7
subangular basalt boulders on top of a smooth pahoehoe
outcrop. Ahu i34 approximately 70 cm in diameter and 40 cm in
height,

12




constructed of loosely piled subangular basalit boulders and
large cobbles, on smooth pahoehoe; no fill, partial facing.
Again, the wall may have supplied the building material.

1980-33/C, ahu. Circular ahu, 160 cm in diameter and 80 cm
in height. The exterior is faced with subangular basailt
boulders with a fill of cobbles and small boulders. Several
waterworn large pebbles in upper fill (Figures 6, 7 and 8).

Removed upper 20 cm of cobble fill and encountered a
boulder i1l with reddish brown stain. Small pebbles in cracks
of the boulder Fill. Urchin shell fragments at base of fill on

top of smooth pahoehoe.

1980-33/D, ahu. Loosely stacked subangular basalt
boulders, 190 cm in diameter by 60 cm in height, on smooth
pahoehoe outcrop. No fill or cultural material.

1980—33/E, ahu. Disturbed ahu, approximately 130 cm in
diameter and 40 cm in height, constructed of basalt cobbles
with subangular vesicular pahoehoe rubble fill (Figure 9). Ahu
is built on smooth pahcehoe.

Testing of the feature consisted of removal of fill. A
single cowry shell fragment was recovered from the fill.

1980—33/F, ahu. Disturbed ahu. Large, subangular basailt
boulders scattered on top of smooth pahoehoe. Poor condition.

1980-33/G, ahu. Circular stacked boulders, 130 cm in
diameter and 45 cm in height, with open center. Built on
smooth pahoehoe outcrop which is visible in the feature's
center (Figure 10). -

1980-33/H, ahu with associated paving. Stacked subangular
basalt boulders 80 cm in diameter and 40 cm in height, on
smooth pahoehoe, and adjacent to paved crevice feature. No
fill present in ahu (see Figure 10).

Crevice is filled with angular and subangular basalt
cobbles and small boulders. .

1980—33/), ahu with associated paving. Circular, stacked
subangular basalt boulders, 180 cm in diameter and 55 cm in
height, with no internal fiil (Figure 11). Built on top of
paved crevice. _ _

1980-33/J4, ahu. A nondescript pile of approximately 7
subangular basalt boulders on top of a smooth pahoehoe
outcrop. Ahu i% approximately 70 em in diameter and 40 cm in

height.
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Figure 6. Photo of basalt ahu, 1980-33/C, before removal of
fill for testing, view to north (SP Roil No. 135:7).

Figure 7. Photo of basalt ahu, 1980-33/C, after removal of
fill, view to north (SP Roll No. 135:8).
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Feature 1980-33/E, Collapsed, rubble filled ahu.
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Feature 1980-33/G, circular, faced ahu with open
center, and Feature 1980-33/H, circular, faced,
rubble filled ahu build adjacent to rubble filled

pahoehoe depression.
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Figure 11, Feature 1980-33/1, circular, partially faced
circular ahu with open center, build on paved area.
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1980-33/K, ahu. A pile of approximately 12 subangular
basalt bouiders, 80 cm in diameter and 60 ¢m in height, on top
of smooth pahoehoe outcrop. A single coral ccbble present in
the center of the pile, no fill.

1980-33/L, survevor's ahu. Madern surveyaor's ahu built on
smooth pahoehoe outcrop. Ahu built over railroad spike driven
into pahoehoce, upright wooden stake in center of ahuy.

1980-33/M, ahu. Collapsed circular ahu, 120 em in diameter
and 40 cm in height, constructed with a subanguliar basalt
boulder and cobble base and a small cobhle fil1. Several corai

cobbles appear in fill. The north side of the ahu js collapsed.

1980-33/N, ahu. Nondescript pile of subanguiar basalt
bouiders, S0 c¢m in diameter and 40 ¢m in height, on pahoehoe
outcrop.

1980-33/0, ahu. Loose pile of basalt cobbles, 50 em in
diameter and 30 cm in height, on a prominent smooth pahoehoe
outcrop. A second small ahu of similar size and construction
(1980-33/P), is approximately 3 meters to the west.

1980-~33/P, ahu. Loose pile of basait cobbles, 40 ecm in
diameter and 25 em in height, on a prominent smooth pahoehoe

outcrop.

1980-33/0, ahu. A collapsed pile of basalt boulders and
cobbles, 120 cm in diameter and 40 cm in height, scattered on a

smooth pahoehoe outcrop.

1989-36, platform. Disturbed platform, approximately 2.6 x
2.6 meters, built of large basalt boulders and cobbles with
smaller cobble fill on smooth pahoehoe outerop. The north and
east corners appear intact with a stacked facing three stones
high (60-70 em in height) at the east corner (Figure 12).
Intact facing is also visible on the southeast and northeast
sides. The remaining sides of the feature are collapsed, with
no facing evident.

Excavation of a trench into the feature's center from the
south corner, revealed an interior feature. A rectangutlar pit
(approximately 80 cm NW/SE by 60 cm NE/SW), was lined on the
west, north and east sides by large basalt boulders (Figure
13). The pit facing was not parallel to the remaining platform
facing; pit orientation seemed rotated approximately 15 degreaes
counter-clockwise in the platform (Figure 1&4).

Construction of the platform consisted of an exterior
facing of basalt boulders (on at least two sides), with a fil}

17




Figure 12.

Figure 13.

Photo of collapsed platform,

1989-36, with facing

on east corner, view to west {SP Roll No. 135: 14y,

Photo of interior feature

with midden on pahoehae base,

Rell No. 135:17).
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Figure 12. Photo of collapsed platform, 1989-36, with facin
on east corner, view to west (SP Roll No. 135:1&

Figure 13. Photo of interior feature of platform, 1989-36,
with midden on pahoehoe base, view to north (SP

Roell No. 135:17).
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composed of a basalt boulder and cobble base. The surface of
the platform was paved with smaller cobblas. Urchin shell and
spines, and waterworn pebbles were raecoved from the excavated
platform fill. A small amount of midden bone and shell was
recovered from the interior feature at the contact with the
pahoehoe base. Midden included fragments of bird and fish
bone, pencil urchin (shell and spines), cowry shell, coral, and
s1ight charcoal flecking. The north caorner of the pit had a
concentration of a grey ashy sediment on the pahoehce base.

1989-37, filled paved crevice area. A large crevice in the
pahoehoe flow, 10 meters N/S by S meters E/W, has been filled
with rubble creating two stepped terraces paved with basalt
cobbles. A rectangular ahu, 200 cm E/W by 100 cm N/S, has been
built at the north end of the feature on top of the highest
terrace. Subangular basalt boulders and cobbles were used in
the construction of the ahu, forming faced parallel walls, with
a fill of angular basalt pebbles and small cobbles (Figure 15).

The two terraces are separated by an E/W boulder retaining
wall which bisects the crevice. The upper terrace, at the
north end of the feature, Is approximately 40 cm higher than
the paved surface on the southside of the retaining wall.

Two | meter square test pits (Test Pits | and 2), were
excavated in the upper terrace, and one | meter square test pit
(Test Pit 3), was excavated in the lower terrace (Figure 16).

The surface of the upper terrace (TP-1 and TP-2) was paved
with a laver of subangular, vesicular pahoehoe cobbles. At
approximately 10 cm below this surface, a layer of smaller
bhasalt cobbles and pebbles with scattered coral pebhbles was
encountered. This second paved surface was stained.a reddish
brown. Also, small shell fragments and sand grains appeared in
the pebble paved surface. The shell fragments included urchin,
pipipi, conus, and crab shell.

Underlying the pebble paving, approximately 15 cm below
surface (BS), the fill changes to large basalt boulders (Figure
17). The fill then shifts to mixed boulders and cobbles at

approximately S5 cm 8S. This houlder and cobbie fill continues .

down to the original pahoehoe surface which marked the base of
the test pit at 110 em BS. Of particular interest was a white
staining on the top of the fill rocks 15 cm - 55 em BS. The
white film is of unknown origin. It is powdery white, with no
charcoal or firepit feature to suggest ash. Other cultural
material found within the 15 cm — 55 cm layer was kukui nut
shell, volcanic glass, shell fragments of lsognomon, cowry,
urchin, and coralline sand. At approximately 60 cm BS, the
white staining ceases, as well as any cultural material. The
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Figure 15. Photo of filled c¢revice, 1989-37, paved surface
before testing, view to north {SP slide).

fill rocks are stained a reddish brown, a staining which
continues to the base of the unit.

lest Pit 3, a | meter square pit was placed adjacent to the
southside of the retaining waill, on the lower terrace. The
statigraphy was very different in that very little cultural
material was recovered and there was no white staining of the

fill.

The fill of the lower terrace was mixed cobbles and
boulders, stained a reddish brown. Several isognomon shell
fragments and coral cobbles were encountered at approximately
50 cm BS. The base of the unit, smooth pahoehce, was first
encountered in the west wall at 55 cm BS, and sloped steeply
eastward to a depth of approximately 100 cm.

21
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Feature 1989-37, terraces constructed of rubble
fill iIn pahoehoe crevice with rectangular ahu.
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Figure 17. Photo of testing in progress, 1989-37, with white
staining on fill of TP I and TP 2 (left side), view
to east (SP slide}).

1989-38, paved area. A shallow depression in the pahoehoe
was filled with subangular vesicuylar basalt cobbles and small
boulders (Figure 18). Paved area is irregularly shaped
rectangle approximately 4 meters N/S by 4 meters E/W. In the
SW corner was an area paved with smaller cobbles and pebhies.
This was tested to the base of the paving, approximately 35 em
BS, to the smooth pahocehoe outcrop. A single cowry shell
fragment on the surface of the fill was recorded. -

1989-39, wall. Low wall constructed of subangular basalt
cobbles, running E/W across a gently sloping pahcehoe outcrop
(Figure 19). No soil deposition associated with the wall.
Wall isg approximately 30 ecm to 40 em high (one to two courses
of stone), and 15 m long. _
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5. SUMMARY

A total of 22 features, in 6 sites, were recorded in
Subarea 4 of the 0ld Kona Airport State Recreation Area. The
structures were constructed of lacal angular to subangular
basalt cobbles and boulders with occasionally coral cobbles
present in the features. A summary of the sites and features
inventoried is presented in Table |.

TABLE 1. Summary of Archaeological Sites Inventoried in
Subarea 4, 01d Kona Airport State Recreation Area.

SITE NO. FEATURE TYPE PLAN-VIEW TESTED (Field No.)
1980-32 wall no no

1980~33/A ahu ves ves 13
1980-33/8 ahu no no 12
1980~33/C ahu ves ves 10
1980-33/0D ahu no © no 9
1980-33/E ahu ves ves ]
1980-33/F ahu no no 2
1980-33/G ahu ves no 3
1980-33/H ahu/filled crevice © vyes no 4
1980-33/1 ahu/filled crevice ves no 5
1980-33/J ahu no no 6
1980-33/K ahu no no 7
1980-33/L surveyor ahu no no 8
1980-33/M ahu no no 14
1980-~33/N ahu no no 15
1980-33/0 ahu no no 16
1980-33/P ahu no no 17
1980-33/Q ahu no no 18
'1989—36* platform ves ves 11
1989-37 _ filled crevice ves ves 19
1989-38 filled crevice ves .yes ph
1989-39 wall no no

*Site numbers 34 and 35 have been previoulsy used elsewhere in

the 0ld Kona Airport area.
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5.1. Sites. Two of the & recorded sites, 1980~32 and
1980-~33, were identified previously by Estioko-Griffin and
Lovelace (198Q). Eight ahu were added to the 9 ahu originally
recorded for site 1980-33. The & newly recorded sites 1989-36,
1989-37, and 1989-38 and 1989~39, each consist of a single
feature.

Site 1980-32. This site consists of a single large wall
which runs across the study area in a NE/SW direction. Because
of the wall's ltarge size, and the occurrence of coral cobbies
in the rubble, it was initially thought the wal] marked an
ahupua'a boundary, or modern property line. Inspection of a
number of area historical maps failed to show any correlation
between the wall and known ahupua'a and property boundaries.

At this time the function and age of the wall is not known .

Site 1980-33. This site was originally defined as a
cluster of 9 basalt ahu (Estioko-Griffin and Lovelace, 1980).
Four of the ahu had been assigned letter designations and
photographed, but no additignal information was recorded about
the remaining structures. During the most recent survey, 8§
aditional ahu were recorded and added to site 1980-33 with
letter designations used as identifiers.

These features had been identifed in the past as possibhle
burials, so three of the ahu were tested. Testing revealed an
occassional coral cobble, waterwarn stone, and shell and urchin
fragments. One ahu was a historic surveyor's ahu constructed
over a railroad spike driven into the pahoehoe with an upright
wooden stake.

With the exception of the historic surveyor's ahu, the ages
of the remaining ahu are unknown. The function of the ahuy is
not known.

Site 1989=36. This singlie platform is badly disturbed, but
an interior feature contained a small amount of midden
including bone, shell and ash at the contact between the
feature fill and pahoehoe base. No historic material was found
in the feature fill. '

No datable material was collected so the age of the site is
unknown, however the lack of historic material suggests a
prehistoric use. The small amount of midden present, suggests
a temporary habitation site. It is not known if the site was
used intermittently, or represents a single event.

Site 1989-37. [fwo adjacent terraces were constructed by
filling a crevice in the pahoehoe lava with basalt cobbies and
bouiders. The upper terrace was paved with smaller cobbles and
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pebblies, and fill excavation produced a small amount of
volcanic glass, shell and coral. Limited to the upper terrace,
was a white staining of the rubble fill, Testing of the lower
terrace produced only several fragments of shell. No historic
material was present in the fill.

The volcanic glass filakes were the only datable material
collected during the numerous tests in the study area. Until
it can be dated, the age of the feature is speculative. Lack
of historic material in the fill does suggest prehistoric age.

The difference in fill content and localized staining
between the two terraces indicates a difference in use between
the two terraces, or possibly a building sequence. The paucity
of midden suggests a temporay habitation.

Site 1989~38. The site consists of a pahoehoe crevice
filled with basalt cobbles. Testing of the fill produced only
a single urchin shell fragment at the base of the fill.

The site is of unknown age and function.

Site 1989-39. The second wall is a low alignment of
angular basalt cobbles, 2 stones high. The wall is constructed
on a gently sloping pahoehoe outcrop, and there has been no
soil or sediment deposition.

The site is of unknown age and function.

5.2. Feature Distribution. The spatial distribution of
sites in Subarea &4 is shown in Figure 3. With the exception of
3 of the smallest ahu, and small wall, all of the features are
located on the east side of the wall (site 1980-32). The
features are also clustered near the wall.

It is unclear If this distribution results from recent land
modifications or represents a distinet site. Bulldozer track
scars visible on the smooth pahoehoe outcrops west and north of
the features, suggest recent clearing and grading activities
may have removed an unknown number of features, thus skewing
the distribution of remaining features. .

Distribution of sites within the area of 01d Kona Airport
suggests the space uttlization was focused along the shore
fronting the runway (Subarea 3), and in the protected bay at
the west end of the runway (Subarea 1). This distribution

pattern may reflect a marine resource focus faor its inhabitants.

The 17 ahu recorded in Subarea 4 are the only ahu recorded
for the 01d Kona Airport area.
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lesting did not reveal any burials in Subarea &, Burials
do occur throughtout the 0ld Kona Airport area in sandy shore
areas, lava cave shelters and in modern marked graves.

5.3. Research Potential. Following the most recent fieid
work, the sites in Subarea &4 have been recorded with maps,
photos, and narrative descriptions. Attempts at data recovery
however, were generally nonproductive. Comparatively, sites in
Subarea 4 do not have the data recovery potential as other
features located elsewhere in the 01d Kona Airport area.
Demonstrated cultural remains from shoreline sand deposits in
Subarea 3 (ie. 1980-27 and 1980-29), and protected bays as in
Subarea 1 (ie. 1980-23), suggest more productive environments
for data recovery exist elsewhere in the 01d Kona Airport area.

Testing in Subarea 4 produced only limited databie
material. Three volcanic glass flakes ware recovered from the
i upper terrace fill of site 1989-37. The volume of charcoal
' present in the small midden deposit in the platform (site

1989—361 was inadequate for sampiing.

B} 5.4. Site Significance. The feature construction
techniques are traditional Hawaiian; dry laid, often houlder

- faced with rubble fill]. Ahu, walls, pltatforms, and filled and

! paved areas are traditional forms of architecture which are not

- unique to the study area. Thesa building techniques and styles
are in use today, but have a prehistoric origin.

Associated cuiltural mate:rial is often used to determine age
and function of specific features. The paucity of associated

- material in any of the sites makes it difficult to assign the
; sites to any particular age, event, or function. Examination
- of historic documents and maps also failed to increase our

knowledge about the sites.

; It is determined that there are no significant historic

f sites in Subarea 4, 01d Kona Airport State Recreation Area.

= Examination of historic documents and maps did not reveal any
P sites that were associated with any significant events or

- persons in the area. The construction style and form of all .
features is consistant with traditional Hawaiian rock

: construction, allowing only an ambiguous dating of the sites.
— Information regarding construction technique, style, and

- spatial relationships.between features and sites has been
recorded with maps, photos, and narratjve descriptions.

ek

= Testing of features provided little additional information
— regarding age and function of sites. With the exception of the

{ volcanic glass fragments from sjte 1989-37, no datable material
- was recovered. .
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6. RECOMMENDATIONS

The new facilities proposed in the east end of the 0ld Kona
Airport State Recreation Park, would destroy all of the
features recorded in Subarea & (Figure 20). The sites have
been adequately recorded and tested, and based on this work it
has been determined there are no historically significant sites
in the study area. Therefore, no further archaeological work
is being recommended, and preservation is not being recommended.

The volcanic glass from the terrace fill of 1989-37, was
the only datable material recovered. |t js recommended that
the samples be held for future dating and sourcing, as a
comparison to the velcanic giass samples from 1980-29.
Currently there are no operating labs for hydration dating and
sourcing of volcanic glass samples. A sample of the white
stained cobbles from the upper terrace in site 1989-37 has also
been retained for analysis.

The burials located previously along this coastal section
of Lanihau are associated with the sand deposits along the
shoreline and in the sinkholes. The testing of the ahu and
paved crevice areas did not indicate that these are burial
features. However, in the event that burials may be located
during construction, it is recommended that the centractor be
informed of the importance of reporting burials found during
construction to the State Historic Sites Office for removal.
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L INTRODUCTION

Barton-Aschman Associates Inc. has been retained by Sidney M. Fuke to conduct a traffic impact
study for the proposed district park expansion in Kailua-Kona, Hawaii. The 34 acre park is
located on the coast north of Kailua Bay, makai of Kuakini Highway.

The following report has been prepared to describe the traffic characteristics of the project and
likely impacts to the adjacent roadway network. This introductory chapter discusses the location
of the project, the proposed development, and the study methodology.

PROJECT LOCATION AND DESCRIPTION

The location of the proposed project is shown in Figure 1. The project site is bounded by
Kuakini Highway to the north, the ocean to the south, residential subdivisions to the east, and
the existing county park to the west. This is the site of the old Kailua-Kona Airport. There are
existing park or recreation-related uses adjacent to the site.




Kailua Bay

Figure 1
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The proposed project is an expansion of the existing park and recreation faciliies. These
facilities, encompassing 14 acres, include two softball playing fields, four tennis courts, a BMX
bike track, a horseshoe throwing area, a basketball court, football field, and soccer fields. The
new facilities, to encompass 20 acres of presently undeveloped land; will include a gymnasium
with seating for 1,500 spectators, a swimming pool and locker area, four additional tennis courts,
expansion of the soccer fields, a large open multi-purpose field, ard a regulation outdoor track.
In addition, approximately 500 parking stalls will be provided. -

STUDY METHODOLOGY

In order to conduct this traffic study, a number of tasks were performed. They are discussed in
the following paragraphs.

1. Data Collection

Prior to collection of any data, the Department of Public Works -(DPW) for the County of Hawaii
were contacted to determine the intersections to be studied, along with any particular concerns,

Traffic-related information was collected in order to analyze the existing traffic conditions and
to estimate the future traffic volumes on the roadways adjacent to the study site withont and with
the project. The data collected included the following:

- development plan data;

= roadway network; - : :

- existing moming (AM), afternoon (PM), and Saturday peak hour traffic volumes;
- traffic information for other planned projects; and

- previous traffic studies conducted for the adjacent area.

2. Analysis of Existing Traffic Conditions
Using the data collected, the existing traffic conditions in the vicinity of the project were

determined. The operational method described in the 1985 Highway Capacity Manual HCM)

was used to determine the operating level or level-of-service at the study intersections. The
level-of-service concept and the results of the analyses are presented in Chapter 2 of this report.

3
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3. Determination of Future Cumulative Traffic Projections

It is assumed that construction and full utilization of the park will take two years. Thus, 1992
was used as the design year.

Future cumulative traffic without the project has two components. The first is background
growth. The second is traffic generated by other planned projects in the vicinity and these
volumes are referred to as "related project trips.” The total future traffic without the project is
the sum of existing plus background growth plus related project trips. These volumes are

referred to as cumulative project trips. The assumptions used to estimate the 1992 cumulative

trips and the resulting traffic projections are presented in Chapter 3 of this report.
4. Analysis of Project-Related Traffic Impacts

The next step in the traffic analysis of the project was to estimate the peak-hour (AM, PM, and
Saturday) traffic that would be generated by the proposed development. This was done using trip
generation rates from Trip Generation (Founth Edition, 1987), an informational report prepared
by the Institute of Transportation Enginecers (ITE).

These trips were distributed and assigned to the various traffic movements at the study
intersections. The project-generated traffic was then superimposed on 1992 cumulative traffic
volumes to obtain cumulative plus project conditions. The HCM method was then used again
to conduct a level-of- service analysis for this condition which was compared to cumulative
conditions in order to determine the impact of this project. The resulting traffic projections and
the conclusions of the analyses are presented in Chapters 4 and 5, respectively.

——————, - [N ——
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2. ANALYSIS OF EXISTING ‘CONDITIONS

This chapter presents and discusses the existing traffic conditions and volumes on the roadways
in the vicinity of the proposed project, the level- of-service concept, and the results of the
level-of-service analysis for existing conditions. The purpose of this analysis is to establish the
base conditions for the determination of the project’s impacts which will be described in Chapter
4.

The intersections which were analyzed to establish the base conditions were selected based upon
the access routes to and departure routes from the project location. The intersections selected
for analysis were discussed with DPW to insure that the scope of the study would include the
areas they wanted in the study. The intersections analyzed are listed below: '

Kaiwi Street and Kuakini Highway
Palani Road and Kuakini Highway
Queen Kaahumanu Highway and Kaiwi Street

These intersections and the street network are shown on Figure 1 on Page 2.
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EXISTING PEAK HOUR TRAFFIC VOLUMES

The existing AM, PM, and Saturday peak hour traffic volumes at the first two intersections were
obtained from field counts conducted during November 1989. The existing volumes at the
intersection of Queen Kaahumanu Highway and Kaiwi Street were obtained during July 1990.
The existing traffic volumes are summarized for each of the peak hours on Figure 2.

LEVEL-OF-SERVICE CONCEPT
The operational method described in the 1985 Highway Capacity Manual (HCM) was used to

analyze the operational efficiency of the intersections adjacent to the study site. This method
involves the calculation of a volume-to-capacity (V/C) ratio which is related to a level-of-service,

“Level-of-service" (LOS) is a term which denotes any of an infinite number of combinations of
traffic operating conditions that may occur on 2 given lane or roadway when it is subjected to
traffic volumes. LOS is a qualitative measure of the effect of a number of factors which include:

- Speed,

- Travel Time,

- Traffic Interruptions,

- Freedom to Maneuver,
- Safety,

- Driving Comfort, and
- Convenience

There are six (6) levels-of-service, A through F, which relate to the driving conditions from best
to worse, respectively. The characteristics of traffic operations for these levels of service are
summarized in Table 1. In general, level of service A represents free-flow conditions with no
congestion. level of service F, on the other hand, represents severe congestion with stop-and-go
conditions. '

Corresponding to each LOS shown in the table is a volume-to-capacity ratio. This is the ratio

of either existing or projected traffic volumes to the capacity of the intersection, Capacity is
defined as the maximum number of vehicles that can be accommodated by the roadway during

6
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TABLE 1
INTERSECTION LEVEL OF SERVICE DEFINITIONS
TRAFFIC STUDY FOR KAILUA PARK

August 1990
—'“'——__—a—-——_._—_'_—'——___—_—_-———__
Volume to Stopped Delay
Level of Capacity  Per Vehicle
Service Interpretation Ratio (Seconds)

AB

Cc

F

Uncongested operations; all vehicles 0.000-0.700 < 15.0
Clear in a single signal cycle.

Light congestion; occasional backups  0.701-0.800 15.1-25.0
on critical approaches.

Congestion on critical approaches, but  0.801-0.900 25.1-40.0
intersection functional. Vehicles
required to wait through more than
one cycle during short peaks. No long
standing lines formed.

Severe congestion with some long- 0.901-1.000 40.1-60.0
standing lines on critical approaches.

Blockage of intersection may occur if

traffic signal does not provide for

protected turning movements,

Total breakdown with stop-and-go 1.001+ . >60.0
operation. ‘

Notes:

(1) Source: Highway Capaci Manual, 1985,
(2) Represents the ratio of calculated critical volume to Level-of-Service
E capacity.

-———__——__._-'-——-—-——-________
———
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(one-way, two-way, turn prohibitions, bus Stops, etc.), the type of traffic using the roadway
(trucks, buses, etc.) and turning movements,

For unsignalized intersections, the methog described in the 1985 Highway Capaciry Manuat
calculates a level-of-service for each movement, In order to-determine an overall LOS for the
intersection, each movement is weighted by volume, Although some Inovements may experience

Iepresents a weighted value,

EXISTING LEVEL OF SERVICE ANALYSIS

The results of the level-of-service analysis for existing traffic conditions are surnmarized below,

of service (LOS A) during the AM, PM and Saturday peak hours,

intersection are required. These include ap additional lefr-turn lane on the north approach
(creating dual left-turns), and an exclusive right-tumn lane on the west approach. In addition, the
eastbound departure Jane needs to be widened to two lanes to accommodae the dual left turns
from the north, With these improvements, the intersection will Operate at LOS D during the PM

(3) The unsignalized intersection of Queen Kaahumany Highway and Kaiwi Street operates at
LOS B and Cin the AM and PM peak hours, respectively. During the Saturday peak hour, the
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3. PROJECTED BACKGROUND TRAFFIC CONDITIONS

Cumulative traffic conditions are defined as the traffic conditions resulting from background
growth and related projects in the area. The purpose of this chaptcr 1s to discuss the assumpuons
and data used to estimate 1992 cumulative traffic conditions.

BACKGROUND TRAFFIC GROWTH RATE

In order to evaluate the traffic impacts of the proposed project, it is necessary to estimate the
future traffic conditions without the project. This future traffic is typicaily estimated by applying
an annual growth rate to the existing traffic volumes.

Based on input from the County of Hawaii DPW, it was determined that the background growth
rate may be expected to range from 1 to 1.5 percent per year. Therefore, a growth rate of 1.5

percent per year was used for this study. This is equivalent to a 3 percent growth over the next
two years.

10
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RELATED PROJECTS

The second component in estimating cumulative traffic conditions is the traffic generated by other
proposed projects in the vicinity. Related projects are defined as those projects that are under
construction or have been approved for construction by the County and which would significantly
impact traffic in the study area.

Based upon the information obtained from the County, the only project that may be constructed
in the immediate vicinity of the park expansion is an apartment project on the east side of Kaiwi
Street south of Kuakini Highway. Based on current zoning, approximately 100 units could be
constructed on this site.

1992 CUMULATIVE TRAFFIC VOLUMES
Future traffic volumes were obtained by superimposing background growth and related project

traffic volumes onto existing traffic volumes. These volumes are summarized in tabular form
in Appendix B.

11
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4. PROJECT-RELATED TRAFFIC IMPACTS

This chapter discusses the methodology used to identify the traffic-related impacts of the
proposed project. Generally, the process involves the determination of weekday and peak-hour
trips that would be generated by the proposed project, distribution and assignment of these trips
on the approach and departure routes, and finally, determination of the levels-of-service at
affected intersections with the addition of project traffic.

TRIP GENERATION

Future traffic volumes for the proposed project were determined using trip generation equations
contained in Trip Generation (Fourth Edition, 1987), an informational report prepared by the
Institute of Transportation Engineers (TTE). The trip generation rates represent a national average
of trip rates. Preliminary studies in Hawaii indicate that trip rates in the islands are lower than
those in the ITE report for most land use categories because of higher vehicle occupancy rates
and public transportation use. Therefore, ITE rates are most likely conservative and can be used
with confidence.

12
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The trip generation analysis is based on 20 acres to include the part of the park expansion
scheduled for development. Trips generated by the project were rounded to the nearest 5 for
analysis purposes.

The trip generation analysis and the resulting AM, PM and Saturday peak hour volumes are
summarized in Table 2. Because Saturday is typically the peak day for recreational facilities, an
analysis of Saturday peak hour conditions was conducted.

TRIP DISTRIBUTION

The project-related trips were distributed based on the future distribution of population and the
anticipated approach and departure routes to and from the project site. This information was
obtained from previously conducted traffic studies for the area. The directions of approach and
departure are shown on Figure 3.

‘TRIP ASSIGNMENT

Using the trip generation and trip distribution previously discussed, site-generated traffic was
assigned to the corresponding turning movements at the study intersections. The trip assignments

for the AM, PM and Saturday peak hours are shown in Figure 4.

TOTAL PEAK HOUR TRAFFIC VOLUMES

Future (1992) traffic volumes with the project were determined by superimposing the
site-generated traffic on the 1992 cumulative traffic volumes presented in Chapter 3. The
resulting traffic volumes are shown for the AM, PM and Saturday peak hours on Figure 5. The
traffic projection worksheets are presented in Appendix B. '

13
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5 PROJECT TRIP GENERATION ANALYSIS

KAILUA PARK TRAFFIC STUDY

“J AUGUST 1990

R Time Perod Rate

- AM Peak Hour 2.431/acre

i

- PM Peak Hour 7.504/acre

|

~ Saturday Peak Hour  10.669/acre

_

i

— Note: (1) Rate based on acreage

- (2) Area =20 Acres |

» _[ (3) Trips rounded to nearest 5

I

-

Distribution  Trips
57% Inbound 30
43% Outbound 20
100% Total 50
26% Inbound 40
74% OQutbound 110
100% Total 150
50% Inbound 110
50% Qutbound 105
100% Total 215

14

o




W—z.‘-&-"' s e AcpOmemeere— - I VIR T ek I

LEGEND:
4+— Inbound Traffic

4-8 QOutbound Traffic

Kailua Bay

Figure 3
DIRECTIONS OF APPROACH AND DEPARTURE

S

gt o



i)
%
vy
T
s
LEGEND: <
00 = AM Peak Hour 1 ‘\J
{00)= PM Peak Hour %
[00)= Saturday Peak Hour N e /\."_-,
e

15¢90)(85] A
5(20){20] —

N\ /
WSITE

N/

Kailua Bay

Figure 4

PROJECT-GENERATED PEAK HOUR
TRAFFIC VOLUMES

s 2 NP

16




e B A

LEGEND:

00 = AM Peak Hour
(00)= PM Peak Hour
-[00]= Saturday Peak Hour

558
o=a
i
T o
O S Oy
-t O N
Vs
"5 tzggglﬂs)[aau
d 168) (187
N Jlkn ¥ 3 [187]
e
’ 1¥[191] —r—— 0
~(-3[3) ¥, Eg; .?_qrrs’e
i)
o~ =

Kailua Bay

Figure &

TOTAL PROJEGTED PEAK HOUR

TRAFFIC VOLUMES

17




J

(.

.3

-2

5. SUMMARY OF IMPACTS AND MITIGATION MEASURES

The purpose of this chapter is to present the results of the level-of-service analysis, which
identify the project-related impacts. In addition, any mitigation measures necessary and feasible
are identified.

DEFINITION OF SIGNIFICANT IMPACTS

Criteria for determining if a project has a significant traffic impact for which mitigation measures
must be investigated have been established based on traffic impact study guidelines used in
various other cities. Generally, these criteria are that if the level of service without the project
is E or F and the volume/capacity (V/C) ratio changes less than 0.020, the project’s traffic
impacts are considered insignificant. However, if the V/C ratio change is greater than 0.020, then
mitigation measures which will reduce the V/C ratio change to less than 0.020 must be identified.

For this project, the 0.020 criterion has been used, as Kailua-Kona does not have an established
policy. If the level-of-service with the project is D or better, then no mitigation measures need

to be identified.

18
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PROJECT-RELATED TRAFFIC IMPACTS

The anticipated traffic impacts associated with the expansion of Kailua Park are quite minimal,
The results of the analysis of 1992 conditions without and with the project are shown on Table
3. The unsignalized access driveway will operate at LOS A during all peak periods. Although
there are high turning movements, there is little through traffic to impede such maneuvers.

The existing unsignalized intersection of Kaiwi Street and Kuakini Highway will operate at
acceptable conditions with the project traffic distributed on the roadway network. For analysis
purposes, this intersection was also analyzed assuming it was signalized, If signalized, the
intersection should be restriped to include an exclusive left-turn lane plus a through- right lane
on the north and west approaches based on existing volumes. There is adequate pavement width
to accommodate these minor modifications. With these geometric improvements, the intersection
will operate at LOS B or better in the future,

' Improvements would be required at the intersection of Palanj Road and Kuakini Highway to

mitigate the project’s traffic impacts. The intersection will operate at LOS B during the AM
peak hour, LOS E during the PM peak hour, and LOS C during the Saturday peak hour. The
change in the PM peak hour volume-to-capacity ratio is insignificant (or less than 0.02),
Therefore, no mitigation to the intersection is necessary. |

The intersection of Queen Kaahumanu Highway and Kaiwi Street operates under acceptable
conditions with project traffic at LOS C during the AM, PM, and Saturday peak hours. No
mitigation is necessary at this location,

ADDITIONAL TRAFFIC ISSUES

One of the issues discussed during the scoping of this impact study was an alternative access
scenario from Queen Kaahumany Highway to the project site, Because of the minimal traffic
impacts to the roadway network, such an improvement would not be warranted to mitigate the
impacts of the park expansion. However, such an improvement may have positive impacts on
the intersection of Palnai Road and Kuakini Highway by diverting vehicles turning left. ‘This
movement is currently over-capacity. This "mitigation” would be implemented to improve and
existing deficiency and should not be charged against the project expansion.

19



TABLE3 -
1992 LEVEL OF SERVICE CONDITIONS

KAILUA PARK TRAFFIC STUDY
AUGUST 1990
AM Peak Hour PM Peak Hour
w/o Proj w/Proj o w/oProj w/Proj
Intersection V/C LOS V/C LOS V/C LOS V/C LOS
Kuakini Hwy at Palani Rd 0.667 B 0.667 B 0.906 E 0917 E
Kuakini Hwy at Kaiwi St 0566 A 0.566 A  0.449 A 0.449 A
(Signalized)
Kuakini Hwy at Kaiwi St NA'A NA A NA B NA B
(Unsignalized)
Kuakini HwyatParkEnrance ~ NA A NA A NA A NA A
Queen Kazhumanu Hwy atKaiwi NA C NA C NA C NA C

(Unsignalized)

(1) See Appendix C for calculations
(2) V/C = Volume-to-Capacity Ratio
(3) LOS =Level-of-Service '

(4) NA =Not Applicable

20

Saturday Peak Hour
w/o Proj w/Proj

Y/C LOS V/C 1OS

0.695 B

0.658 B

NA B

NA A
NA B

0742 C

0.698 B
NA B

NA A

NA C




The capacity analysis techniques used in this. study do not consider bicycle or pedestrian traffic
impacts except for the degree of usage (i.e. heavy of light). Bicyclists would be considered as
pedestrians for analysis purposes because they would use the pedestrian crossing phase at the
study intersections. As long as the roadway shoulders are sufficient to accommodate both
pedestrians and bicycles, no interference with vehicular flow should occur under normal

circumstances.

The proposed construction of Henry Street, a new roadway east of Palani Road, would greatly
improve the level of operation of the intersection of Palani Road at Kuakini Highway. Henry
Street would connect the two main distributors of traffic in Kailua-Kona, Queen Kaahumanu
Highway and Kuakini Highway. This additional connection would result in a diversion of wraffic
from Palani Road and serve to more evenly distribute traffic on the surrounding roadway

network.
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AREA TYPE..... DTHER

ANALYST . w e v e PIR

DATE. cvvucunss

TIME. oo v vwe . JEXISTING PM FEA
COMMENT. .. a v

oy p—

VOLUMES H

ER W NEBE SE :
LT 285 105 140 S0 2
™ 275 210 205 415 :
RT 170 0 =S (VI
RR 8] 8 O 0z

)

E

1
i
1

L v s o st it Tt Py Pt S W SR ST TS S A YT MR FPTY S £ Y Tk Pyt ek i oy i LS L Lol S L 6P N S P G T @Y M09 S 4w S 35 e A ik b s et

HEQMETRY

E WE NE [£35]

2.0 i 11.0 ta P10 L 1.0
.0 T 10,0 TR .0 10,0
.0 L2, 12,0 19.0
2.0 12,0 12,0 12.¢
2.0 12,0 12,0 2.0
2.0 12.0 12.0 12.0

L s . b . S . T — T ——" 0 B2 4 P S S I A e Py iy et 2 g 4 e e ek et b ok e U e

" S P M. S T R TS Y S P SPRY T P ST Ty et T g

ADS FIKE
Y/N Nm

GRADE HY
0 %)

ADJUSTMENT FACTORS

BUSES

Wb

ER 0.00 2,00 ¥ 20 0
WE 0. 00 2,00 v 20, 0
Iz 0,00 W00 Y 20 Q
SH 0. 00 2. 00 Y 20 O

SIGNAL S

PH~1 FH~-2  FH=-3  PH-4

LT X X
TH X
RT X
FD

LT X

TH X
RT

PD

2 XK

WE!

PHF FEDS FED. BUT. ARRKR. TYRE
YN min T
0. 20 50 M Ot 3
0.90 Ll N 0,0 .t
0.0 S0 N Q.0 3
0,90 S50 | 0.0 )

128.0
PH-4

ETTINGS CYCLE LENGTH =
FH-1  PH-2  PH-3

LT X g
TH X
RT F 4

P
LT
™ X X
RT VR
FD -

NE

Sk

<

GREEN 10.0 13.0 23,0 0.0 GREEN 13.0 E0,0 27,0 0.0
YELLOW 0.0 Z.0 2.0 0.0 YELLOW Q.0 3.0 .0 L
LEVEL OF SERVICE

LANE GRF. V/C GsC DELAY LOS AFF. DELAY ArE, 08
ER L 1.033 . 180 Q2.7 F &l i
T 0.782 0305 2.0 D
WE L 1.29%9 Q.05 #* * i 5
T 0,279 0. 180 &7.2 g
NE b Q. 304 2. 534 24,0 C 20, 4+ L
TR 0. 681 O.446% 19.0 &
sz L 2. &4 0,078 # * % #

INTERSECTION: Jelavy = #

{sec/veh!

R T T I
WAL = L0
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1985 HCM: SIGNALIZED INTERSECTIONS

SUMMARY REPORT

*****%***%%**%*****%*****%"*

DOCUMENT CAPTURED AS RECEIVED

INTERSECTIDN..HUQHINI/PALQNI

AREA TYPE.....0THER
ANALYST.. ... ..PJIR

He R e *‘ﬁ'*'ﬁ“ﬁ"ﬁ'*'K'**'h‘%***%'ﬁ-*%%ﬂ FAH R A R HE RN E

AR,

FH-3

AR

e e o B2

o e 2  —— e g1 S e e s i 4 i g Srot b

TYPE

] (e 0 0af

Loeg

DATE. ..o .....
TIME. niw e un. EXISTING SAT rEAk
COMMENT .0 u.. . .
VOLUMES : BEOMETRY
&R WE N 8L (53] Wk NE
LT 190 ] 140 388 « L 2.0 L 11.0 L .0
TH 175 220 290 415 = T @. 0 T 10.0 TR .0
RT 103 0 23 Q 2 .0 12.0 12,0
RR (4] ] 0 0 i2.0 12.0 12,0
H 12.0 12.0 12.0
: 12.0 12,0 12.0
ADSUSTHMENT FACTDIRS
GRADE HY ADJ PG pBLSES FHF FEDS Fi=d. RUT.
(%) (4 Y/N © Nm™ b Y/ N min T
EE .00 2.00 N 20 0 .90 S0 i .0
WE 0. 00 2.00 Y 20 0 Q.90 S0 Y 9.0
NB Q.00 2,00 Y 20 0 0,90 S0 i Q.0
SE D.00 2.00 Y 20 0 .20 50 N .0
SIGNAL SETTINGS CYELE LENGTH
PH-1 -2 FPH-= P-4 Fid~1 FH-2
ER LT X X NE LT X
TH b4 TH X
RT X RT X
D D
WR L7 X sg LT X
TH X ™ X
RT RT
D FD
GREEMN 15,0 17. 0.0 0.0 BREEN 26.0 2000
YELLOW Z.0 I.0 0.0 .0 YELLOW .0 Ea )
LEVEL OF SERVICE
LANE GRP. v/e &6/C DELAY LOs AFF. DELAY
ER L 0. QET 0. 389 12.9 ] 20.%
T 3. 8032 0.18% 2.5 D
WE L 0,58 . 187 25,8 ; &, 4
T 0,974 Q.189 55,02 )
NI L. Q557 (P = [9.5 G At
TR 1,287 .20 K #
Sk L 0,510 Cr. 289 M3 C 3.7
INTERSECT YONz Delav = 1 {(smc, eh; MAC = LT Lo

L e 308 i B s




NS I WY I UV R N

L]

S

(o 1 [y

Lo

e et i

3 DOCUMENT CAPTURED AS RECETIVED

1983 HCM: UNSIBMNALIZED INTERSECTIONS

WK DKo Mo e I WS T NI P B e G 2 3 e R A H N He AW N 2 S0 ot

IDENTIFYING INFDRMQTIDN

S — T ey o v P T

O s A e v s S e A A

AVERAGE RUNNING SFEED, MAJOR STREET...

FEAK HOUR FACTOR..... v ewmaeaaa

AREA POPULATION......... Tesaenn

NAME OF THE EAST/WEST STREET...
NAME OF THE NORTH/SOUTH STREET.
NAME OF THE ANALYST....v.uvuu..
DATE OF THE ANALYSIS (mm/dd/yy?
TIME FERIOD ANALYZED...........
OTHER INFORMATION: eamkk

INTERSECTION TYFE AND CONTROL

Fage-1

LEE IR L L B B R I I I T TS R

S % 8 " M AN AS aweswoRaa - n

150000
Fuakini

Haiwai

11/27/89

Existing AM

Y T it s S LR ey v S St b S .

- e —-— -— [ pp— —

INTERSECTION TYFE: 4-LEG

MAJOR STREET DIRECTION: NORTH/SOUTH

CONTROL. TYFE EASTEQUND: STOF SIGN

CONTROL TYPE WESTBOUND: STOF SIGN

TRAFFIC VOLUMES

_—‘........_—--»-...-—-....-—.—-.—-.....--—.......-__———-—_-..__—-—....—-....-—-——-—--——..-.__._.———..—-——___——...

ER WH NE
THRU 0 25 15
RIGHT 0 283 10

NUMBER OF LANES AND LANE USAGE

T e e e T Lot S 40 oy 7o e 70 8 410 - B8 ks 1 et 18 e Hot B ke vt 8 7 L o e 23 39S IR B 1% 10 ot 1 e e ot B et e M - B 8 e e e ot A " — ———r —

ER WL
LANES 1 2

165
40
20
NE Se
1 i




T S

Lo

AR

DOCUMENT CAPTURED AS RECEIVED

ARJUSTMENT FACTORS

e St o G A e . T Y T iy B -.......-..._..-.--.-._...-.-..._.—_—-—.—.-—-——.——-——..—...-...-.—..._._.-—_—“.-....u.——-—..—---_.-—.....__._

FERCENT RIGHT TUIRN CURE RADIUS ($t) ACCELERATION LANE

BRADE ANGLE FOR RIGHT TURNS FOR RIBHT TURNS
EASTBOUND Q.00 Q0 20 i
WESTROUND 0. 00 90 20 N
NORTHEOUND Q.00 0 20 I\
SOUTHEDOUND 0. 00 F0 20 W
VEHICLE COMFOSITION

Z 8U TRUCKS w COMBINATIONM

AND RV'S VEHICLES % MOTORCYCLES
EASTEOUND ] ) 0
WESTEBOUND s 8] 0
NORTHEROUND o] O y)
SOUTHEBOUND Q O Q
ERITICAL GAFS
TARBULAR VALUES ADJUSTED SIGHT DIST. FInNAL
(Table 10-2) VALUE ADJUSTHENT CRITICAL GAF

MINDR RIGHTS

WE S5.50 5.9 Q.00 5.50

ER 5.50 5.50 Q.00 950
MAJOR LLEFTE

Sk S5.00 S. 00 O, 00 5. 00

NE 5.00 5. 00 3.00 . T 00
MINDR THROUGHS

Wi L. 00 &. 00 .00 & 120

L &.00 &. 00 .00 &H.00
MINIDR LEFTS

WE .50 B S0 QoD G50

ER b. S0 G50 €, O &S50

A-<




S
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(-.J

DOCUMENT CAPTURED AS RECEIVED

. A M AN D Ak ey i e} e ks ik G B B R M ey ey T P ey P T YRS PR Y Y e e o

CAPACITY AND LEVEL-OF-SERVICE
POTEN-
FLOW- TIAL
RATE CAFPACITY
MOVEMENT vipcph) c (peph)
p
MINOR STREET
WEB LEFT R &S5
THROUGH 28 755
RIGHT Zi4 999
MINOR STREET
ER LEFT 17 457
THRAOUGH IE 759
RIGHT Q 998
-MAJOR STREET
NB LEFT 2 1000
SB LEFT 182 1000
d-) l Lv A
20 VY S
80 -
-
15 2{
Z
Y &
o] 2
ﬁ lb/ 'o
b

ACTUAL

MOVEMENT
CAFACITY
c (peph?

296 ¥
663
998

-,

NS

1000
1300

A- G

At L S L S48 ol ks bl bl e} e Py T P P TR e et g

SHARED
CAPACITY
c  (pcph)

S57
L60
259

224
5&3
998

4&9

1000
1000

Fage-3
RESERVE
CAFPACITY
c=c -v LOS
R SH
> 618 F24 4 A
» &E2 > A
&86 [A]
> 279 > C
> A19 K30 A A
= 98 > A
Q98 A
819 A
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L
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(..}
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DOCUMENT CAPTURED AS RECEXVED

1985 HMCM: UNSIGMALIZED INTERSECT IONS Fage-1
**%*******i**********%**ﬂ*4*******ﬂ****%************%**4*#**!*******%

IDENTIFYING INFDHHATIDN

AVERABE RUNNING SFEED MAJOR STREET.............. 20

FEAK HOUR FACTOR. «vvv st iieenn et veses 1

AREA FDPULATIUN............ ............ recnneaaes 1850000

NAME OF THE EAST/WEST STREET . eeuieennn.a.. Ceeerneea Kuakini

NAME OF THE MORTH/S0UTH STREET..... Mot etrana... Kaiwai

NAME OF THE ANALYST. s et s i e sssean feeas s cle

DATE OF THE ANALYSIS_fmm/dd/yy). ........ e b e 11/2?/é9
TIME PERIOD ANALYZED. o oo v e ve i i eee e e Existing FM
OTHER INFORMATION: epmkl

INTERSECTION TYFE AND CONTROL

INTERSECTION TYPE: 4-LEG
MAJOR STREET DIRECTION: NORTH/SCUTH
CONTROL TYPE EASTBOUND: STOP SIGM

CONTROL TYPE WESTEBOUND: STOF SIGN

TRAFFIC VOLUMES

——— — -._—-_-._—-..—_....--——-_.——-—.——-..._———._—--..—_-._——--_—-——-—_q—_-m-q_——.___

EB WE NE Sk
LEFT T 3 s Tam
THRU 145 155 5 =]
RIGHT 0 180 2 &5

NUMBCH OF LANES AND LANE UsAGE

ER WE NE Sk
LANES 1 e i .




C3 L)

L.}

i DOCUMENT CAPTURED AS RECEIVED

ADJUSTMENT FACTORS

FERCENT RIGHT TURN

GRADE ANGLE
EASTEOUND 0.0 90
WESTEOUND 0. 00 90
NORTHEOUND  ©.00 90
SOUTHEOUND  ©.00 90

VEHICLE COMPOSITION

—— R T TP T S e $ P e o § o e et 3 Y i ek e ek Gy ek Py ey et T AR S S i R

CURE RADIUS ($t)
FOR RIBGHT TURNS

o ki L S L o S . o e i Tt e

ACCELERATION t.ANE
FOR RIGHT TURNS

20 N
20 N
20 N
20 N

Z SU TRUCKS % COMEBINATION
AND RV S VEHICLES % MOVORCYLLES
EASTROUNL Q 0 0
WESTEOUND 0 0 0
NORTHBEOUND 0 0 0
SCUTHEBOUND 0 O 0
CRITICAL GAPS
TABUL.AR VALUES ADJUSTED SIGHT DIST. FINAL
{Table 10-2) VAL UE ADJUSTMENT CRITICAL GAF

MINOR RIGHTS

WE 5.50 S S0 .00 5 e S0

ER S5.90 S S0 O, OO S3.50
MAJOR LEFTS

=35 S.00 5. 00 e CH0 .00

NE .00 o O 3, 00 5. 00
MINOR HROUGHS

WE b O & 00 OO0 & .00

BB & .00 & . 0 O, & 00
MINOR LEFTS

W o) &.50 Do &L 50

ER LG50 & .50 . & B0

T
AY
P ]




L

B0 B S R

L.

(-

DOCUMENT CAPTURED AS RECEIVED

CAFACITY AND LEVEL-OF-SERVICE

FOTEN-
L Ot TIAL
RATE CAFACITY
MOVEMENT vi{pcph) c {(pcph?
p
MINOR STREET
WE LEFT z 483
THROUGH 171 &48
RIGHT 198 1000
MINOR STREET
EE LEFT = I8z
THROUGH 160 &7&
RIGHT 0 P28
MAJOR STREET
NE LEFT & 1000
8B LEFT 319 1000
0,
4 90
es,) l’;L7 z,&‘o
) ®
S 4"
\45’ 2 @
, -
= fﬂyﬁ;cé)

ACTUAL

MOVEMENT
CAFPACITY
c (pcph)

SHARED
CAFPACITY
c (pcph)

RESE

CarA
c =rc

- A e — e — 2 - T oy Tt L P L AL L ik ek} et e T

201
483
1000

199
S04b
76

1000
1000

K

S

RV Y

670

IO

0l
485
1000

199
506
o8

1000
1000

L

192

Fage-X
RVE
CIiTY
- v LOg
SH
297 B C
314 » B
802 A
161 > D
347 b B
998 > A
995
© 681

P




DOCUMENT CAPTURED AS RECEIVED

1985 HCM: UNSIGNALIZED INTERSECTIONS Fage—1
B R R R L g R L R R RN e T VR TV

IDENTIFYING INFORMATION

AVERAGE RUNNING SFEED, MAJOR STREET. . neenveceenne 0

FEAK HOUR FACTOR. s vt i e sttt ccniainaosenocnnennas |

AREA POPULATION. s v v v e v ncewsmns M nesasussamennnaa « 130000

NAME OF THE EAST/WEST STREETrewees- . .« Kuakini

NAME OF THE NORTH/SOUTH STREET..ca... e en e aamaaa Kaiwai

NAME OF THE ANALYST. s sicaveccena frar e mc e e clc

DATE OF THE ANALYSIS (mm/dd/ /YY) eenmeuaounaunuansas 11/27/59

TIME FERIOD ANALYZED. cueneuuaa e sdumn e Cuemsne Existing Saturday

OTHER IMNFORMATION: esatkk

o e e e S S o . e St S T S S LS S 1004 e B . b e . S PR TP A Mt S S R S AL e S e R e St 4 Al A ey

—— ——— — —— e - ———— —

INTERSECTION TYFE AND CONTROL

INTERSECTION TYFPE: 4-LEG
MAJOR STREET DIRECTION: NORTH/SOUTH
CONTROL TYFE EASTBOUND: STOP SIGN

CONTROL TYPE WESTBOUND: STOF SIGN

TRAFFIC VOLUMES

EB We NE SR
LEFT &35 10 3 280
THRL 165 1&0 10 ]
RIGHT 3 E70 = 103
NUMEBER W LANEE AND LANE USAGE
ER WE WNE wL
LANES i 2 1 i




ADJUSTMENT FACTORS

DOCUMENT CAPTURED AS RECEIVED

(&)

FOR RIGHT TURNS

Ll i Y P ——

§ FERCENT RIGHT TURN CURE RADIUS
~ GRADE ANGLE

; EASTEOUND Q.00 20
_ WESTEOUND 0. 00 P0

B NORTHEOUND 0. 00 0
- SOUTHEOUND 0. 00 90

!
- VEHICLE COMPOSITION
I . e e e

% SU TRUCKE % COMBINATION

'j AND RV'S VEHICLES
- EASTEOUND 0 0

! WESTEOUND o 0
_ NORTHEOUND 0 0

|
_ SOUTHBOLND O 0
- CRITICAL GAFS
e T — -

i
- TABULAR VALUES  ADJUSTED
_ (Table 10-2) VALUE
_ MIMOR RIGHTS

WE 5, 50 5. S0

- ER 5.50 5. 50
— MAJOR LEFTS
- SH 5. 00 5. 00

; NE S0 00

MINORK THRUOUGHS

i WE .00 & 00
_ ER b. 00 & OG
S MINOX LEFTS

, WE &.50 b 50
- ER bS50 &S50
= A-71

T et Aty L ems B e

ACCELERATION LANE
FOR RIGHT TURNS

A i ) e 8 A e st . PV e P Sy e

4 MOTOREYCLES

O TS b b ot st e 8.4, A4 el e

Q

G

]

SIGHT DIST.

ADJUSTMENT

Ll D y—

¢ 00
.00

Q.00
0. 00

0, 0
Q.00

b, 00
0,00

FINA

T AL 2T S e W T Mot g v At ey S B M e S B

L

CRITICAL GAF
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DOCUMENT CAPTURED AS RECEIVED

I

CAFACITY AND LEVEL-OF-SERVICE Fage-3
POTEN~ ACTUAL
FLOW- TIAL MOVEMENT SHARED RESERVE
RATE CAFACITY CAPACITY CAFACITY CAFACITY
MOVEMENT vipeph) c (peph) < (peph) c  (pcph) c=e —-v LOS
p M EH R SH
MINOR STREET
WE LEFT 11 447 271 » 747 271 » 164 260 D C
THROUGH 174 620 472 > 472 > 296 » C
RIGHT 407 99 G99 73 592 A
MINOR STREET
ER LEFT 72 279 111 > 111 » e » E
THROUGH 182 &6 S07 > 284 507 » -2 325 F B
RIGHT 3 97 997 > 97 294 > A
MAJOR STREET
NE LEFT = 99 999 999 o) A
SBE LEFT JOB 1000 1000 1000 692 A

AP/L_




APPENDIX B
TRAFFIC PROJECTION WORKSHEETS




KRILUA PARK TRAFFIC STUBY PRDSECT MUMBER 3291.01.01

__; TRAFFIC PROJECTION YORKSHEET

INTERSECTION 1. KUAKINI HIGHWAY AT PALANI DRIVE

1953 CUMULATIVE
CUNMULATIVE PLUS PROJECT
—. EXISTING TRIPS PROJECT TRIPS TRIPS
: HE HVT Al PH SAT il 8 P4 SAT RN ZOUT AK P sAT Al P%  SAT
{ N-RT ! 70 130 215 78 M3 227 ) 2 o & 8 22 i 80 151 249
2 TH © 255 415 3% VO3 427 3300 0 o ¢ 0 0 1 263 437 330
3 LT + 430 540 385 !443 556 397 ! o0 ¢ ¢ 0 0 1 443 55 397
4 E-RT ! 3495 485 470 1 W7 706 488 0 ¢ 0 ¢ 0 + 407 706 45¢
j ] TH V200 200 220 ! 06 216 27 ¢ 0 9 ¢ 0 01 206 218 2727
B LT ¢ &3 105 95 &7 108 @B f 0 ¢ 0 0 0 §7 108 8
— T S-RT 48 a5 35 49 57 LI R ¢ 0 0 | 49 57 36
Poog ™+ 225 305 29 PN 38 /99 o0 ¢ 0 0 0 1 232 314 299
- 9 LT ¢ 115 140 140 118 448 (44 ¢+ o o 0 ¢ 6 1 118 144 144
10 #-RT ¢ s 170 165 ! i1 175 lQ& I R ¢ 0 ¢ | 77 7% 108
1 TH v 135 3715 175 ! 139 283 °'ig0 ¢ ¢ )] 9 ¢ 0 1 139 ZEI 180
_ 2 LT ¢ 5% 285 199 ! &6 267 200 Y 0 4 22 21 ! 70 238 222
- TOTAL 2058 3285 2141 3396 2731 i0 30 43 2158t 3325 FTne
-
—_—
-
!
]
i
_
~
7
_ B-\




- KAILUA PARK TRAFFIC STupY e T T ' PRONECT NUMBER 3291.01,01

-/

| TRAFFIC PROJECTION WORKSHEET

~- INTERSECTION 2. KUAKINI HIGHWAY AT KAINAI BRIVE

1993 CUKLLATIVE
CHNULATIVE PLUS PROJECT
B EXI5TING TRIPS PROJECT TRIPS TRIPS
~5HD MYT A PM O SAT A PM SAT  XIM IOUT AM  PM SAT AP osaT
T NRT L 20 45 105+ 20 67 108 ! B0 0 24 32 g8 ! 45 99 194
A 5 01 8 42 25 0 0 ¢ 0 ¢ i 49 4 25
3 LT 4 15 2% 280 ! 170 299 o8 P00 9 0 9§70 299 288
CAERT 0285 180 370 ) 29 135 381 ¢ 0 ¢ 0 ¢ 0 1 294 185 g1
L9 THOU 25 155 140 1 2% 140 65V 20 0 6 B 220 32 188 ge7
- & B Iyl 2 1 0 0 0 8 01 3 o2 14
7 8-RT 4 10 2 31 15 6 B 4 0 0 0 o ! g9 3 8
&8 MW ! 15 s b od e 0 0 9y 49 A 3
9 LT 2 5 I 2 5 30009 9 9 ¢ 1 2 5 1
.10 H-AT ! 0 0 I 0 0 I 0 0 ¢ o ¢ ! 0 0 I
R LR | I S RN T I B TR PP S e o020 422 28 v 35T 19
~12 LT b 15 35 650 15 % &7 ¢ 0 8 16 88 B4 | 34 124 15
~ToTAL 437 888 WS 982 1266 S0 150 215 799 1132 1481
-
i
j
: B-2
-

. e e e et e e




PROJECT HUMBER 3291.01.04

= KRILUA PARK TRAFFIC STUDY

—. + TRAFFIC PROJECTIOH WORKSHEET

—
.l
ud i
==
- )
= 0
<L Q.
p—
= |
n =
=3 =
3 Q.
)
-
Lo
—
-GUMHL
o ==
Q- I
—_ 0
L]

KUAKINI HIGHHAY AT PARK ENTRANCE

INTERSECTION 3.

TRIPS

PROJEET TRIPS

TRIPS

EXISYING

Fiocat

PN

— et o v

SAT

AN

RIN RDUT AN

EAT

AH PR EAT

w W

L=~ == - - L= | I = ol JEE-b B o ¥ B
D -

oo T =]

L= -]

-

o o

- o>

< T

o« o

o

[ B =

< D

L= =]

L= =]

<

- o

L=

o D

—

o4

[}
[l
o~

~0
-~

<

232 278

46

270

225

-
g = - i K ]
b SRR

-—
hrd < E—4
sRe<
(=B y B = N = R =g
—
et i
2D OO D
- -

—
= =+
Lo B =Y ) =
D D D D

=

—

o B = L = I e ]
(=~
—

OO DO

L= = W= . ]

L= =Ty B~~~ = - I~

-

(o]

185

4t

¢

‘342

185

— X e b= - b b —

=

il

=
— 0y p3 0 e 0D O
—

g7 71

142

23

39 130

417 520

92

403

30

TeTAL
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APPENDIX C
PROJECTED LEVEL OF SERVICE CALCULATIONS

T s 4 v e T s 4 A e
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1985 HCM: SIGNALIZED INTERSECTIONS

SUMMARY REFOQRT
%*%%%%%**%%%ﬁ%*%****%***#***%%%%%%%#%***%*%%*%%%%*%*ﬁ*%***%*%%%%***%*%*%%ﬁ
INTERSECTION. . KUAKINI /PALANI

AREA TYFE.. ... CTHER
ANALYST. ... .. FJIR
DATE. v ... “ne .
TIME. i e n e e 1291 AF W/0 FROJECT
COMMENT ... .. ..
VOLUMES Y GEQMETRY
ER Wi NE SB EE WE IE (=13
LT L& &7 118 447 L 2.0 L 11.0 L 7.0 L i0.0
TH 13 206 252 265 T G.0 T 10.0 TR F.0 i 10.0
RY 7 & 49 O : R G0 12.0 12.0 9 10,0
RR 19 ] O oo 12,0 12.0 12,0 12,0
H 12,0 C12.0 12.0 12.0
: 12,0 12.0 12.0 12.0
ADJUSTHENT FACTORS
GRADE HY ADJ B BUSES [~ FEDS FED. BUT. ARR. TYFE
(A {4 Y/ - -Nme Nb Y/N min T
LR Q.00 2. 00 Y 20 0 O, 90 S0 0 W 0.0 3
WE 0. 00 2,00 Y 20 0 0,0 50 M 0.0 3
NE 0L 00 2,00 Y 20 o Q.0 S50 | 0.2 K
SB 0.00 2,00 Y 20 (4] Q.70 S50 N Q.0 3
SIGNAL SETTINGS CYCLE LENGTH = B0.0
FH--1 FH-2 FH-= Pi—a H-1 Fi—2 FH-~= PH-4
ER LT X NE LT X
TH X TH X
RT X RT X
PD FD
We LT X SE LT X
TH 4 TH X
RT RT
PD FD
GREEN 2.0 0.0 0.0 Q0.0 GREEN 20.0 22.0 0.0 0.0
YELLDOW 3.0 0,0 0.0 0.0 YELLOW 3.0 S0 0.0 2,13
LEVEL OF SERVICE
LANE BRMF. v/ 5/C DELAY LO AFP., DELAY AFF. LOS
EB L 0.203 0.363 13.4 1 10.0 B
T 0.2&6 Q.363 11,7 B
R . 123 0,613 4.2 Ja
We L. 0,175 . 263 i3 = B 1.2 e
T 0. 474 0.363 iz.2 =
g L. G. 344 0. 250 18.9 c w9.8 D
TH UL 209 0.275 ) iy
3 L] [ O &TE O, 250 2203 c 23.1 C
T 0.801 0.275 24,8 C
IRTERSECTION: Delay = 20.% (=szc/veh) V/C = D,.&67 LOS = z;
< -/




1985 HCH:
SUMFIARY REFORT

SIGNALIZED INTERSECTIONS

Bl LB LT S R B R L R R TR R ) ek L R R L Sl T L R T T TR R R AT R TRy

INTERSECTION. « KUAKINI/FALANI

AREA TYPFE..... OTHER
ANALYST . v e e . FIR
272 1 o
T OTIME. ... .. .enw 1992 AM W/ PROJECT
D OCOMMENT e wevn.
- VOLUMES : : GEOMETRY
; EB WE NE: SE : EE WE NE SB
LY 70 &7 118 443 5 L .0 I 11.0 L .0 L 10.0
— TH 179 206 23 263 5 T 9.0 T 10.C TR 2,0 L 10.0
P RY 77 s 49 0 : R 2.0 12.0 12.0 T 10.0
RR 0 0 0 0 12.0 12,0 12,0 12,0
: 12.0 12.0 12.0 2.0
- : 12.0 12.0 12.0 12,0
ADJUSTHMENT FACTORS
- GRADE HY ADJ PKE BUSES PHF PEDS FED. BUT. AR, TYFE
: (% (%) Y/N  Nm b Y/l min
ER .00 2.00 Y 20 0 0. 20 S0 N Q.0 4
. WE 0. 00 2,00 Y 20 0 0,90 S50 N 0.0 it
I Ng 0.00  2.00 Y 2o 0 G 90 S50 N 0.0 =
- sm 0. 00 2.00 Y 20 0 0. 50 50 N 0.0 =
= SIGMAL SETTINGS CYCLE LENGTH = 80.0
N PH~1 B2 =3 FH-4 FH-1 -2 P2 P-4
Elx LT X NE LT X
- TH X TH X
; RT X RT X
- PD FD
_ WE LT X S LT X
; TH X TH ;4
- RT RT
: FD FD .
- BREEN 29.0 0.0 0.0 0.0 BREEN 20.0 s, 0.0 0.0
_| veELL_OW 3.0 0.0 0.0 0.0 YELLOW z.0 3.0 0.0 CuD
- LEVEL OF SERVICE
| LANE BRF. V/C G/ DEL.AY LOS ASFP, DELAY AFF. LOS
~ EB L 0.215 0.363 .4 B 10.1 B
- T 0. 265 0. 367 11.7 E
| R O. 128 0.&617% 4.2 A
— W L 0. 195 Q. 363 i34 B 1%, 2 B
T 3. 476 0. 36 13,2 E
T WE L 0. 344 Q. 250 18.9 C B ¥
: TR 0. 909 0. 275 34, D
7 8B L. 0,678 00250 2. » @E, C
P T 0. 801 0. 275 InE o
- INTERBECTION: belay = 20.9 (zec/veh VAL = G, a87 bidg o= 1?
] oz
+ TR St i b ke - T S e T e




1988 HCM:
SUMMARY REFORT

SIGNALTIZED INTERSECTIONS

Kirignbinantin 2 A i

Bk b i b ok b R R L S LR Ll Rl R Rl e ch il Rl R R R Rl X b sl E LT R N A R A O A T A L
_ INTERSECTION. . KUAKINI /FALANT
. AREA TYPE.....OTHER
ANALYSTa v e n e PJIR
DATE.wercnmane
~ TIME . s i e 1992 FM W/0 PROJECT
COMMENT. 2 v auae
— VOLUMES : . GEOME (Y
ER WE NE SE o ER WE NE Sh
LT 225 105 140 S40 3 L 2.0 L 11.0 L a0 . LO.O
TH 275 210 205 4t% ¢ T 9.0 T 10.0 TH G, 0 L 10.0
RT 170 0 55 o R 2.0 12.0 12.0 | 10.0
RK 0 O 0 0 12,0 12,0 12.0 12.0
: 12.0 12.0 2.0 12,0
- % 12,0 12.0 2.0 12.0
- ADJUSTMENT FACTORS
_ GRADE MY ADJ FEG. BUSES P PEDS FED. BUY. AR, TYPE
(@ {4 Y/N  Nm Nb Y/ mirn T
- ER .00 2.00 g 20 o .90 S50 i 0.0 “
WE . Q0 2.00 Y 20 ») .90 50 i\ G0 z
TONB 0.00 2,00 Y 20 O Q.70 S0 N 0.0 i
! GE 0.00 2.00 N4 20 0 0.90 50 N 0.0 =
— SIGNAL SETTINGS CYCLE LENGTH = 121.0
i FlH-1 FH-2 PH-3 Fid--4 -1 FH-2 -3 -
~ EB LT X X NE LT X
— TH X X TH X
; RT X X RT X
_ PD FD
WE LT X SE LT X
— TH X X TH X
_ ~ RT X X RT
PD P
- GREEN 12.0 18.0 17.0 0.0 GREEMN 23.0 39,0 0.0 0.0
B YELLOW 0.0 .0 3.0 0.0 YELL.OW 3.0 3.0 0.0 0.0
- LEVEL OF SERVICE
g LANE GRP. Ve 6/C DELAY LOS af*F. DELAY AFF,. LOS
- R L. 0.506 0.248 2.0 D 3.6 G
T O.b07 0.%314 4.0 C
- & 0. 3544 0. 504 11.8 R
T L 0.985 0.074 Si.6 I o E
- T O, 560 U514 PEL 4 C
e L APRINS D, 190 5.1 3 44, = E
! TR 0. PP0 0,322 5.5 E
S T L i1.087 0. 190 5. 4 r w3, i |
’ T 1.07% 0.3 TE.O ¢
. e
;J INTERSECT LUN: Dalay = S7.1 (sec/ven! Vom0, Yo R
] c-32




1985 HCM: SIGNALIZED INTERSECTIONS

SUMMARY REFORT
P e H e F H AN R KRR

AREA TYPE.....

ANBLYST . waseen &

..—.-..-.—.-....._-_...--...-....._...-__....--........-..—-—--—.—.——.—...._._._-._._.—__—-.—-..-_..—.—— .....

v
Wiz
108
21&
Q

i

EE
289
283
17%

o

LT
™
RT
RR

e o kA S it 2 o S B S T

, BRADE
Sy (%)

0.0
0. 00
0. 00
0. 00

-.—-—-—.--—..-....-.---..—....--——---.-.—.--_-.._-...-..---_.-._..--—..--.-...-.-—-.......--.-.-.---—.-..—-....-...._.-

LT X
TH
RT
FD
LT
TH
RT
FD

GREEN
T YELLOW

EL

p1d

WE

12.0
0.0

*%%%*%**%**%*%***%%***%**%%%%%%%%*%ﬁ%%**%*%ﬁ%**%%&**%*%%
INTERSECTION. . KUAKINI/FALANI

LUMES
NE
144
Zi4
57
0

et o ot i e S S P e e 08 b P A G S B S T ok ey 28 o — e

HV
(%)
200
2. 00
2.00

< 3¢

18.0

Z.0

ADd FRB
hF4AL

\I

SE
554
427

Q

T

z 12.0

z 12.0

WE

11.
10,
13,
12.
12,
12,

ADJUSTMENT FACTORS

RUSES R
Nb
]
0

N
20
20

Q.20
.70
0.90
Q.90

SIGNAL SETTINGS
il 4

NE LT

X TH
X RT
g3

sp LT

X TH
X RT
FD
BREEN

YELLOW

i7.0
.0

Pelav =

- LANE BRF.  V/C
L OEB L. 0. 983
= T 0. &24
- R 0. =54
L WE L 0. 982
— T 0.576
NE L. 0, 552
P TR L. 020
¢ SE L i.119
T L1106

| INTERGECTION:

o ——— .
fan P PR

LEVEL OF SERVICE
DELAY
8.6
248,73
11.8

. 9?2.b
EERLT
8.4
&l . u
1i0.1
S, 0

G/C
Q. 248
V. 514
0,504
3,074
O. 304
O.190
0. 322
0.190
0 PN

LG I (zac/sven

co

Pl
V

=
"

e
1

o
-
o

Eind

B
B0
] ]

S0

LOS

GEOFETTRY
NI

O L Fatd
] Th 9.0
) 12.0
o 2.0
0 2.0
0 12.0

FEEEp—— P T

FED. BUT.

CYCLE LEN
P 3

b3

"
A7
"
v
"
o
Fal

2E.Q A
.0 a0

fFE. DELAY
453.1

s .._"b__,-i--..w-——--_u——-‘-—“'— -

e ——— bt a8

AR

CERR

AR

Com o LG = £

e

e ot v et v ke Ty o A o S e € 1 L A b R e s e s

Y

10.0
10,0
10.0
12.0
12,0
1.0

Ty

v min |

M 0.0 =5
id (WIRRY i3
| 0.0 3
h 0.0 3

121.0
frLt- 4]

.-..—-.—-—_..—_...._...-.....-—.4.-........—.....-.-—..-..-.—-.--....—..-....—.-.—.—...—..._..-——-—_

et s R e e e S e T




L)

(I

1983 HCM:

AREA TYFE...

ANALYST
DATE. ...

SIGNALYZED INTERSECTIONS
SUMPMARY REPORT
PRV R R R AR R e E e R A S LT R L SR SR P L L ST EEEEEEEE TS Py
INTERSECTION. . KUAKINI/FALIANT

« « OTHER

r
TIME. e e 199204 W/0 FROJECT

COMMENT

o S S (S P LA B A S o S MMM M TR P 7 T b bl B b i) 4SS o RV S AR Mt Mttt Pt B e e b bkl (B ks S S A PR R Bt L AT L S e e e ek e e - s st .

EE
170
175
105

O

LT
TH
RT
RR

VOLUMES
WE NE

2?5 140
220 280
Q e}
o 0

SEB s
385 @ L
F2% 20T

0O : R
0 2

7.0
2.0
Q.0
12,0
12.0
12.0

-

12

BEOME TRY
Wiz
11.¢0
10,0
12.0
8
2.0

12.0

-

[
M

12.0
2.0

ey Bk B bl bk il o i sk bl B b ks Sk ek I kR L8R Ll FSAS P P rm Aw eh iet e i il M §FF AR P Soe e et e At 1 S 68 ¢ 11 8 A o W 0 S A MY TR T Sy s e sl ekt Pl L LS SR A A S0 R e s s

ADJUSTHMENT FACTORS

GRADE
{4
Q.00
Q.00
Q.00
.00

WE
NE
SE

HY
()
2.00
2. 00
2.00
2.00

AbJ  PRE.
Y/N O Nm

Y 20
Y 20
Y 20
Y 20

EB LT
TH
RT
#D
LT
TH
RT
FD
BREEN
YELLOW

WE

2 3¢ K

12.90 18.0
Q. :

LANE

~“ 24

Z
= —~5i
o

CHTEROGECTTUIN:

v/C
0,259
0.386
o.212
Q. 844
L g
O.HE7
O, B888
O TN
0.8x2

GRF.

Le

B P T

BUSES

{1
Nz

0 UL 90
0 (PN
C Q.90
G, 0.90

SIGNAL SETTINGS

PH-3

PH—4

ME!

Q.0
.t

LT
TH
RT
Po
LT
TH
RT
&#D

BREEN
YEL..OW

Fl

EDS

S0 M
S0 N
S0 M
=0 i

PH-1
A

N

[al

W

"~

S

sl
2F.0 2T
S0 3.0

DL 190
LI
w0

0, Ee

g

L& Vo=

el

DELAY
28.0
2141
10.8
Fiad
25

=T
=t w L

EP
E.9
S

e
g

o' W e

L
]

P L
LB VEn.

c-5

LEVEL OF SERVICE
Los

Sk
- e - ;e
/:.. Do &0

l'h:

b

min
0.0
0.0
(Y
Q.0

S ——— S L S o i S A 1477 P FI B 1 B P} P TP e oo o e ey B ok U 04D D S T S e

CYCLE LENGTH
PH-2

ARR. TYPE

G iy

=

DEL AY
-G

- —

= 121.0
T P-4
0.0 0.0
0.0 0.0

i ot S ) S — e - S ——— i — S A Seid

w;még__-ﬂ_

e o o A P e 22




()
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o
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1983 HCM: SIGNALIZED INVERSECTIONE

SUFIMARY REFORT
EHEERRREDRERLREENERELRRLLRR R RLE R ER R R R G R T H R A RS 8K 25 20 20 20
INTERSECTION. « KUAIKINI /FGLANT

AREA TYPE.....DTHER

ANALYST . v v a s w PJIR

PATE. .o e vt v u Ser ef

TIME. ... fee s 1992 RO HES PROJECT

BEOMETRY

A T ST e i B bl bk iy 40 it PR e nd Ll e o 1 TS PP SAALR VR R b« 4 e T s W 4 S S s b ¢ b okt e e ¢ e

VOLUMES :
EE WE NE SE = EER WE MNE s
Ly 222 78 144 Z97 = 7.0 w L1.0 L. 2.0 10.0

~rr

-
T 180 227 299 BEQ 20T G.0 T 10,0 R F.0 1000
RT 110 . 6 0 R 2.0 12.0 L. 1.0
KRR ] 0 4] 0z 12.0 120 12,0 12,0
2 e 1246 12,0 1209
: 12.0 12,0 i2.0 12.0

ADJUSTHMENT FACTORS
GRIRADE MY ADJ PG, BUSBES = PEDS FED. RUT. ARR. TYPME
(%} (7) VAN Nm Nb VAN min T
=B 2.00 2,00 \'d 20 0O 0. S o I (RIS
WE 3., Q0 Z2.00 Y 20 0 .70 o0 M 0.0
NB Q.00 2,00 Y 20 Q 0.0 St N 0.0
Sk 0. 00 2,00 Y 20 Q 0,20 =0 N 0.0
SIGMNAL SETTINGS CYCLE LENGTH = 121.0
Frlg—-1 P PH-3 Py PiH-1 PH-2 FPH-3 FH-4
EB LT S X NE LT X
TH X X TH X
RT X X RT X
FD S4))]
WB LT Sg LT
TH X X TH
RT X X RT
D D
GREEN i2. 18.0 17.0 G, GREEN 2F.0 390 0.0 0.0
YELLOW 0.0 i Z.0 2.0 YELLOW F.0 = :
LEVEL OF SERVICE
LANE GRF. v/e G/C DELAY LOs AFF. DELAY AFF. LOS
G.S02 0,248 31.9 23.6 £
0. 597 0.3514 21.3
Q.22 0. 504 10.9
0.892 0.074 FEL b
QL6066 (A 8 24.%

W {0 i

>
>¢
>¢

LR

m

WE 40,0

e LAl - Rl
UMmUCTEOY

WNE 0, He2 Q. 190 So. 4 2.0 D
I .15 0. B2 50. 64

sE L 0. L0 41.0 8.0 b
L bt D322 Iq.2

INTERSECTION: PBoiay = 38.0 (zes/veh: Vol = 0L Faz .08 = {7,

TR A i bt T s it b AT R [T
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198

S

HCM: &

IGNALIZED INTERSECTIONS
SUMMARY REFORT
eSS S SIS ST LS EEEE T R Y Rt X L R TR R R R T R R LR VRV IO
INTERSECTION. . kuakini /liaiwai
AREA TYFE..
ANALYST. v vl

« « « OTHER

DATE. s vsvnuan- 11/27/8%9
TIME. i n v v en o Projected AM
COMMENT . wewuas pamkk
VOLUHIES : BEOMETRY
EE Wi NE 8B EB WR L Sk
LT 15 33 2 170 «» L 10.0 LT 2.0 LTR 14,0 L 11.0
™ 31 = 44 49 1 TR 0.0 R i1.0 12,0 TR 11.0
K]T O 294 19 21 12.0 12,0 12,00 12.0
RR 0 0 ] Q 12.0 2.0 i2.0 12.¢
: 12.0 12,0 12.0 12,0
: 12.0 12,0 12,0 12.0
ADJUSTHENT FACTUORS .
GRADE Y ADJ PIKG RUSES FHE FEDS FED. BUT. AR, TYPE
(L) (74 Y/ MNme hb YN min |
EL Q.00 2.00 hd 20 Q Q.0 S0 N C. 0 3
Wk 0. 00 2.00 b4 20 Q Q.90 S50 N 0.0 3
NE 0,00 2,00 Y 20 0 Q.20 50 M 0.0 Z
SE Q.00 2.00 Y 20 0 0.90 50 I\ 0.0 3
SIGNAL SETTINGES CYCLE LENGTH = &0.0
PH-1 FH-2 PH-3 P-4 PH-1 FH-2 PH-Z FH-4
E LT X NEB LT X
TH X T X
RT X RT X
FD FD
We LT X SB LT X
TH X TH X X
RT X RT X X
PD D
LEVEL OF SERVICE
LANE GIkPF. v/C s/C DELAY LOS APF. DELAY AFF. LOS
ER L 3,151 . 200 15.1 c 17.4 c
™ 0,130 0. 200 12:.7 B
Wi LY Q. 204 . 200 13.0 B .9 B
R 0,476 0. 383 5.0 B
NE LTR 0.298 O, 200 135.4 B 19.7 c
= L 0. 200 0. 583 2.9 B 2.0 E
Ty 0. 101 0. 583 .6 =
INTERSECTION: Delay = 12.6 {(sec/veh) V/C = Q.5&6 LOs = B
¢-7

ke g e A 2
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1985 HOM: SIGMALIZED INTERSECTIONS
SUMMARY REPCRT

i b R i ik B Ry S VSV RV Vv
INTERSECTION. . Kuakini/Kaiwai

AREA TYFE..... OTHER
AMNPBLYST . v w.. ol

DATE. e nnnn 11727789
TIME. .. .. “ane-Projected AM

«+«napamkk

L o} P 1 e TS A WA $tn i P e Y Y T s s T g S AR vk by e YA BFP P P b S S o S P LS A Wit Akl e P o

VOLUMES : BEDMETRY
EE WE NE 8B s EE WE ME: Sk
LT 3 33 2 170+ L 10.0 LT 9.0  LTR 14.0 L 11.0
TH it e 49 49 : TR 10.0 R 11.0 12,0 TR 11.0
RT 0 294 19 45 : 12.0 12.0 1%, 0 12,0
RR o 0 ) 0 : 12,0 12.0 i2.0 12.0
: : 12,0 12,0 12,0 12.0
: 12,0 12.0 12,0 12.0
ADJUSTMENT FACTORS _
GRADE I ADJ PHG  BUSES FHMF  PEDS FED. BUT.  ARR. TYFE
(L) (%) Y/N Nm~  Nb Y/N  min T
ER 0.00 2,00 Y 20 0 0. 70 TO i 0.0 I
Wi 0.00 2.00 Y 20 0 0. F0 Sy N 0.0 =
NE 0.00  2.00 Y 20 O 0. 90 S0 N 0.0 3
SE 0.00  2.00 Y 20 0 0.90 S50 A 0.0 z
SIGNAL SETTINGS CYCLE LENGTH &0. 0
Fli4=1  PH-2  PH-3  PH-4 PH~-1  PH-2  PH-3  FH-4
EB LT X NE LT X
TH X TH X
KT X KT X
FD FD
CWE LT X SE LT X
TH X TH X X
RT X RT X X
FD FD
LEVEL OF SERVICE
LANE BRF.  V/C 6/C DELAY LOS AFF. DELAY AFF. LOS
EE L 0,312 200 1441 c 17.5 c
TR 0.147  0.200 12.8 E
WE LT 0.225 ©.200 13.0 E 10,0 B
R 0.47¢&  0.583 5. 0 E
NE LTR 0.258  0.200 13, 4 B 19,7 c
SE L 0.F00 0,383 9.9 E 7.7 B
TR O.139 0.583 3.7 A
INTERSECTION: Delay = 12.5 (sec/veh W/C = 0.S&s Lus =
c-&




1985 HCHM:

SUMMARY REPORT
Sl s L R v S S e NS

INTERSECTION. . kuakini /Kaiwai

SIGBNALIZED INTERSECTIONS

AREA TYPE..... OTHER
ANALYST . n v en u. clc
DATE . e narus 11/27/89
TIME . e iwennn JFrojected M
COMMENT....... ppmkk
VOLUMES : GEOMETRY
- ER WE NE SE : ER WE NE 5E
LT 26 & 5 299 @ L 10.0 LT 2.0 LTR  14.0 L 11.0
TH 149 1560 21 42 : TR 10,0 R 11,0 12.0 TR 11.0
—~ RT 0 185 & &7 s 12.0 12.0 12.0 12.0
RR 0 a] ] 0 s 12.0 12,0 12,4 12.0
— : 12.0 12,0 12.0 12.0
: 12,0 12.0 12,0 12,0
. ADJUSTMENT FACTORS ]
GRADE H ADJ FKG EBUSES R FEDS FED. BUT. ARR. TYFE
- (4 (%) Y/N Nm Nb VN min T
ER .00 2,00 Y 20 O 0.90 S0 I 0.0 5
— WE 0.00 2,00 Y 20 O 0.90 50 B 0.0 3
— NE Q.00 2.00 Y 20 0 Q.90 50 t 0.0 3
. SE 0. 00 2.00 Y 20 0 0.0 50 N 0.0 3
e e e e e e e —— T L P LS B e e B e o o ot . S A e
SIGNAL SETTINGS CYCLE LENGTH = &0.0
= PH—1 PH-2 PH-Z Fld-4 FH—1 PH-2 PH~= PH-4
_EB LT X NE LT X
™ X TH X
- RT ¥ RT X
; D FD
T OWB LT X SE LT X
- TH X TH X
) RT X RT X
- FD PD
T LEVEL. OF SERVICE
_ LANE GRF. V/C 5/C DELAY LOS AFF. DELAY &FF. LOS
EE L 0.079 0.437 7.6 E 11.9 B
- TR . 288 0.4737 7.2 B
PWR LT 0.26% 0. 433 7.1 = 10.8 B
- R 0. 404 0. 433 7.8 2]
_, e LTR 0.082 0,453 b.4 E 1.8 e
: SB L 0. 494 e TP b 2.8 7 2.0 =
- TR 0,223 43T L. 9 &
T INTERSECTION: Delay = 11.7 (zsec/veh) VAT = (g5 LuS = It
{
-
- C?-??




1985 HCIM: SIBNALIZIED I
SUMMARY REFORT

NTERSECTIONS

o 3 e R U e O T 2 B O 6 B 26 M T M I e e U eI e e B e e B o KW e
INTERSECTION. . Fuakini /Kaiwail

AREA TYFE. ... . OTHER
ANALYST e s e v an clc
DATE. te v e nnuae i1/27/8%9
TIME. tewavenean Fraojected FPM
COMMENT . o0 e va ppmkk
VOLUMES H GEOMETRY
ER Wk NE SR e EER W NE SE
LT 124 12 b 299 :: L 10,0 LT F.0 LTR 14.0 i 1i1.0
TOTH 171 168 21 42 * TR 10,0 R 11.0 12.0 TR 11.0
RT 0 185 & 2?9 = 12.0 12.0 12.0 12.0
KRR 0 O 0 O : 12,0 12.0 iz. 0 12.0
s 12.0 12.0 12.¢ 12.
‘ ] 12.0 12.0 12.0 12.0
i i ADJUSTMENT FACTORE
! GRADE HV ARDJ RPEG  BUSES FHE PEDS FED. BUT. ARR. TYRFE
: . (%) (% Y/N Nm” Nb Yl min
ER 0.00 2,00 Y 20 8 0.0 S0 iN 0.0 s
f WE 0. 00 2,00 Y 20 0 0.920 S0 } 0.0 et
; - NE 0. 00 2.00 Y 20 0 Q.90 S0 N (a1 =
i . 8R Q.00 2. 00 Y 20 O 0. F0 S0 N 0.0 5
SIGNAL SETTINGS CYCLE LENGTH = 60.0
F-1 Fi-2 o o PH~-~4 PH=-3 PH-2 PFH-3 FPH—4
. EB LT X NE LT H :
TH X TH 4
- RT X RT X
FD FD
— WE LT X Sg LT A
- ™ b4 T X
; RT X RT 13
- FD D
_ﬂ LEVEL OF SERVICE
;j iLANE GRF. w/C G/C DELAY LOS AR, DELAY ARE. LOS
EB L. Q.30 Q. 433 ?.2 B 11.2 B
A TR 0.331 0,433 7.4 B
} WE LT G.2838 O.43E3 7.2 £ 10.7 13
— R 0. 404 Q.45E 7.8 E
NE LTR 2,062 0.433 5.4 B 19.8 C
"1 SE L 0,495 0.433 5.8 & g0 I
- T . 292 O ADE Ta2 o
’] INTERSEZCTION: Dalay = 11.4 (gec/veh) WO = oG, LOS = B2
;J
f} 2.0
L_j
et soa e eiemeeenee R S e -

L, Lt




1985 HCM: SIGBNALIZED INTERSECTIONS

SUMMARY REFORT

' ***************************ﬁ-**%**********-H-*****-!-**-&.‘-*%ﬂ-%%-ﬁ--ﬁ-%v&ﬁ-.'n‘-i{--K-%-!--.‘f-%-*-’k-!:‘-*-é.’--.*:’-
INTERSECTION. . Kuakini /Kaiwai
. AREA TYPE..... OTHER
ANALYST. . v....cle
DATE...... vee 11727789
TIME. .. ulon., Frojected Saturday !
T COMMENT....... psatkk ;
VOLUMES : GEOMETRY j
- ER WE NE se EER WE NE: SE ;
COLT &7 16 I o288 : L 10,0 LT .0 LTR  14.0 L 11.0 ﬁ
Ti 1760 165 = 25 TR 10.0 R 11.0 12.0 TR 11.0 ;
RT T 38y 8 108 12.0 12.0 12,0 12.0 i
. RR ) ) 0 0 : 12,0 12,0 12.0 12,0 ;
: : 2.0 12,0 12,0 12.0 ;
: 12,0 12.0 12.0 12.0 i
' ADJUSTMENT FACTDRS _
GRADE HY ADS PG  BUSES P FEDS FED. BUT, ARR. TYFE
—_ (%) (% Y/N  Nm b VAN minm 7
| ER 0. 00 2.00 Y 20 0 0.0 S0 i .0 3
- WB Q.00 2.00 Y 20 ¥ 0. 0 S0 4 L, 0 =
NE Q.00 2,00 Y 20 0 0., 90 S0 M 1. 0 3
~. SB 0.00 2,00 Y 20 o G 90 50 ¥ 0.0 =
_J — P - L g # 4vae ey o v St i e - —— s e et e e e ot e et e 228 e o e e . s e
SIGNAL SETTINGS EYCLE LENGTH = &0.0
- P41 FH-2  PH-3 PH-4 PH—1 PH~2 PH-Z  FPH-4
| EB LT X NE LT X
- TH X TH X
- RT X RT X
| PD =D
— WB LT b SB LT X
TH X TH X
- RT X RT X
_ FD FD
- LEVEL OF SERVICE
_j LANE GRF. v/C G/C DELAY LOS PR, DELAY ARF. LOS
ER L 0.372 0.433 F.3 B 11.5 E
TR G.3ZS  0.433 7.4 E
1 we LT 0.289 (.43% 7.2 B 14.9 B
. R 0.831 0.433 16.3 c
ME LTR 0.08% 0.4z 5.5 E 19.0 c
-7 SE L. 0.485 0,433 P.7 B 5.9 E
;J TR ¢.281 D 43T 7.2 B
[] INTERSECTION: Delay = 12.0 (sec/vaeh) VAL = 0, 458 LOS = o

B
——

Eas T X IS

T ey it i o

-/

g
gy

b T L ——— e



1985 HCHM:

—  SUMMARY REFORT

B E e T B R el e N VP SV AR VP SO

INTERSECTION. .Kuakini /Kaiwai
AREA TYFE.....OTHER

SIGNALIZED INTERSECTIONS

. ANALYST. v aen. cle
DATE. v e v eaanns 11/27/8%9
TIME. s auanes «Firojected Saturday
— COMMENT..... «.psatkk
VOLUMES : GEGHETRY
S EE WE NE SE ER WE Nt Sm 1
: LT 151 14 T 288 : L 10.0 LT 2.0  LTR 14.0 L 11.0 :
: TH 191 187 a2 25 : TR 13.0 R 11.0 12.0 TR 11.0 ;
' RT % I t f 196 3 12.0 12,0 12.0 12,0 f
~ RR 0 0 ) 0 : 12.0 12.0 12.0 12,0 ;
: 12.0 12,0 12.0 12.0 f
: 12,0 12.0 12.0 12.0 i
—j ____________________________________________________________________ - — !
: ADJUSTHENT FACTORS |
BRADE HY ADJ FEE BUSES PHF  PEDS FED. BUT. ARR. TYPE }
_ (%) (%) YN R Nb Y/N min %V
 EB 0.00 2.00 Y 20 0 0.590 50 0 0.0 3 |
—  WER 0,00 2.00 Y 20 0 0. R0 S50 i 0.0 = i
NE 0. 00 2,00 Y = O .90 S50 N 0.0 3 ;
T S8R 0. 00 Z.00 Y 20 0 0.90 S0 N 0.0 3 j
| et e et o et v o e e ey - e et i ettt e et s et et e e S, —— ‘
SIGNAL SETTINGS CYCLE LENGTH = &0.0 i
= Fl4-1 FH~-2  PH-Z  PH-4 PH-1 FH-2  PH=-3  PH-4 :
. EB LT X MNE LT X |
= TH X TH X
RT X RT X
{ PD FD |
- WB LT X SB LT X |
TH X TH X
- RT X RT X
i PD FD
LEVEL OF SERVICE
:] LANE BRF. V/C G/C DELAY .05 AFP. DELAY APF. LOS
EE L. 0.910 0.433 41.6 E 21.7 c
- TR 0,376 0. 433 7.6 E
P WR LT O.E28 0,433 7.3 E 14.6 B
- F 0,831 0,437 16.3 c
NE LTR G083 0433 GeS B 9,0 C
SE I 0,48 0,433 9T B 9.1 B
& Q. 4735 Q433 8.3 o
INTERSECTION: Lelay = 15.3 (sec/veh) VG = 0,698 Los =

2 = ) )

—————

L P

e

&/
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1995 HCHM: UNSIGNALIZIED INTERSECTIONS Fage—1
LR e e e e e L R R S SR VTV N

IDENTIFYING INFORMATION

e o e e e o P o e i . 0 4 ke e ol P it IS S S i e R0 St e e PP B o S S 4 A e e e P Al ot P8 ke S v o0 o P

AVERAGE RUNNING SPEED, MAJOR STREET. . ierveveera.. S0
FEAK HOUR FACTOR....... Emee e W e e M ea 1
AREA POPULATIOM. v h e v e vuremamns tesru e maeneunenas 1TO000

NAME OF THE EAST/WEST STREET.wuvieccuinenennssanss Kuakini

NAME OF THE NORTH/SOUTH STREET. .. ciurteetneacnens. Site Access

1

MAME OF THE ANALYST. . cvvvwennn. e hme venesvaraua. ClC
DATE OF THE ANALYSIS (MM/dd/yYY) wevsonenanena veae. LL/727/8%9
TIME FERIOD ANALYZED..... nreenssvensennnsnsnannss Frrojected A&

fs) [
OTHER INFORMATION: saam w/ ?chc-[

INTERSECTION TYFE AND CONTROL

- R AL b T P P . A4 S ik ke o G S P S YIS D LMD e e Y . S Sk e S S e ey Y e et S e

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYFE NORTHBOUND: STOP SISN

TRAFFIC YOLUMES

ER W NR Sk
LEFT a) 0 0 —
THRU 446 A& 0 -
RIGHT 0 0 I i
NUMBER OF LANES

o WE NE er
LANES i 2 i -

T e e K e b ——— -—i . P P U S




-

Fage-Z2

——._--_....._....._.._--.u..-...-—._‘..._.._..._--..-.._

ADSUSTHMENT IFACTORS

e s ot i bt B 11 M T it e A b v i S B o Pt e B O et R Lk =12 P i Rnh g vame vt

- FERCENT RIGHMT TURN CURE RADIUS (ft) ACCELERATION LANE
f BRADE ANGL.E FOR RIGHT TURNS FOR RIGHT TURNS
N EASTEOUND 0. 00 20 iy
WESTEOUND 0. 00 20 N
NORTHEOUND 0. 00 20 I
SOUTHEOUND  ~—m——m —— _ -
VEHICLE COMPOSITION
- % SU TRUCKS % COMEIMATION
~ AND RY’S VEHICLES % MOTORCYCLES
B EASTROUND 0 O O
. WESTROUND ) o s)
~ NORTHEOUND o 0 O
1 SOUTHEOUND — —— -
5 CRITICAL BAPS
iy TABULAR VALUES  ADJUSTED  SIGHT DIST, FINAL -
-~ (Table 10-2) VALUE ADJUSTMENT CRITICAL G
B MINOR RIBHTS
— NE .50 TS50 Q.00 9.50
= MAJOR LEFTS
i WE 5.00 5. 00 0. 00 5. 00
- MINOR LEFTS
; NE &.50 &.50 0. 00 &.50
. a-14
i




CARACITY anD LEVEL~0OF-SERVICE Fage-3
POTEN- ACTUAL
FLOW~  TraL MOVEMENT SHARED RESERVE
RATE CAPACITY CaracITY CAFACITY CAPACTTY
MOVEMENT vipecphy ¢ (peph) ¢ {pcph) {(pcph) C=c - LOS
p ¥ SH R 8H
- MINOR STREET
= NB LEFT 0 828 gz 5 g8 828 > A
- . O > Y »
RIGHT O 958 998 = P98 P98 » A4

B MAJOR STREET
- We LEFT D 1000 1000 1000 1000 fa)
‘d — e
_] —V de
T
_
B
o
T
|
i
-
|
—
_f /s

e

R



-y

1985 HCM: UNSIGNALIZED INTERSECTIONS Fage-1
**%***%%**********%****%***%**%%**************%%%*#*%***%%*%ﬁﬁﬁ*%%*#%

IDENTIFYING INFORMATION

---—-—--..-.._—-.-._.-.......————--........-.._-....-..—-.—......__—.—.——.—-—-———.——-—-—.—-_—_—-.-.—-.-....-...-.—....—._.-—.——.-—.—-.._—__...-._-..

AVERAGE RUNNING SFPEED, MAJOR STREET. s v e newencann. =0
FEAK HOUR FACTOR. o v oo eurnns WA s M M e RN ..o 1
AREA POPULATION. s s v e mecvmenanensns “aamee s e a v e 150000
NAME OF THE EAST/WEST STREET. v eeewnnoen.n “s e « Kuakini
NAME OF THE NORTH/SOUTH STREET..... it e ab N mereaa Site fAccess
NAME OF THE ANALYST . .t vt vennvnean PN e v E R E L 4 s clc
DATE OF THE ANALYSIS (mm/dd/yy}....nn.... e 11,27 /89
TIME PERIOD QNALYZEﬁ;l:........u.......... ..... e Projected aM
ol Pro-;'ec-']‘
OTHER INFORMATION: =aam
INTERSECTION TYFE AND CONTROL
INTERSECTION TYPE: T=INTERSECTION
MAJOR STREET DIRECTION: EAST/WESST
CONTROL TYFE NORTHROUND:
TRAFFIC VOLUMES
ER e NE SB
LEFT o m o
THRU 46 44 O -
RIGHT o 0 20 -
NUMBER OF LANES
EE We ) =0
(ST o -.I*m o &; - ..3
e




L]

-

[

.

)

L]

ADJUSTHMENT FACTORS

-...-..-.-._-..-......—...—-—-—-..-_.—.....---...-....-.....-........_.-..u———-.—.——.-—.....—...-......——..-.._...-.....-...._.m. e

PERCENT RIGHT TURNM
SRADE ANGLE

EASTEROUND _u;?;; —————— ;;_——
WESTEBOUND 0. 00 70
NORTHBOUND Q.00 0
SOUTHROUND ————— -

VEHICLE COMFPOSITION

CURE RADIUS (ft) @A

FOR RIGHT TURMS

e e ot 4 e et g M it A0 HH $Pin e vt -

Fage-2

CCELERATION LLANE
FOR RIGHT TURNS

AL et e o — 214 o $4180 o R ik e AvU i ke

% SU TRUCKS % COMEINATION
AND RV 8 VEMICLES % MOTDRCYCLES
EASTEROUND C Q 8]
WESTEOUND 8] O 0
NORTHREOUND 0 0 0
SQUTHEOUND —- ———— e
CRITICAL BAFS
TABULAR VALUES ADJUSTED SIGMT DIST. FINAL
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAF
MINOR RIGHTS
NE .50 5. 50 0. 00 5. 50
MAJOR LESTS
WE 5.0 5. 00 0. 00 5. 00
MIMOR LEFTS
NI &, 50 b0 Bl 0, D0 )
a7



P

3

L.

L]

L.

£

CAPACITY AND LEVEL-OF-SERVICE

RESE
CarA
= C

RVE
CIry
-V

Los

e S e i ot i N S O LA AP ok e o et TN AP P TRt e B0 LD AL ks S e B e 4001 8. e ek i et e bty ok ot et e S0 400+ e

FOTEN-
FLOW~ TIAL
RATE CAFACITY
MOVEMENT vipephd © (pcph)
D
MINOR ETREET
NE LEFT 0 798
RIGHT 202 298
MAJOR STREET
WE LEFT IE o 1000
4%:;2:
db
L
M
N
P >
o 1,
-

ACTUAL
MOVEMENT SHARED
CAPACITY CaraCivy
e wpoph) c (pcoh? c
I BH
782 ;i Bz
778 3
798 * P98
1000 1ago
‘/,{017

74

o b e ——— e - e

Q75

d-¥i

~

AT ¥

e

D




| T

L3 3

1983 HCr: UNSIGNALIZED INTERSHECTIONS Fage~-1
R R e T R R R X T R e R T S ey

IDENTIFYING INFORMATION

AVERAGBE RUNNING SFEZED, MAJOR STREET . cecavw. vewae. 30
PEAKE HOUR FACTOR. et dn e b vt naunanensnmnesnenesvssars 1
AREA POPULATION. d s s v ennausannnsncnssu W s s e e e 1350000
NAME OF THE EAST/WEST STREETw e wnwws s s E e e « BEuakini
NAME OF THE NORTH/S0UTH STREE T. s v vusancsowns nee-- Site Access
NAME OF THE AMALY ST . st s s v mnasansvoannnes N ol I s
DATE OF THE ANALYSIS Gom/dd/vy) uewew.w. Cenaneeens 11727/89
TIME FERIUD AMALYZED. s « s c vewwen m e m s kR R e R e ey on Frojected ™M
w cc-f

OTHER INFORMATION: sapm ﬁ ﬂrq
INTERSECTION TYFE AND CONTFOL
INTERSECTION TYPE: T-INTERSECTIOM
MAJOR STREET DIRECTICN: EAST/WEST
CONTROILL TYFE NORTHEQOUMD: STOP SIGN
TRAFFIC VOLUMES

=B Wa NE SE
LEFT O < 0 e
TIHRU 185 232 ] -
RISHT 0 0 0Q —
NUMEEER OF LAREZS

LI WE NE =

LAMIS i 2 1 -

ek Ao e =




--------

o

ADJUSTMENT FACTORS

o i ot il s e o t e e St s B i b s b i it v e e —.-..—-.-...-.--.-;-.-——.h.._........_._.—-—..—-—-—-—-.-.--—--.-—.-—-...--.-_—--_._.._._-..-..—....__

EASTEOUND
WESTEROUND
NORTHEQUND

S0UTHROUND

VEHICLE COMPOSITION

e T,

EASTEBOUND
WESTEOUND
NORTHEOUND

S0UTHEOUND

ERITICAL GAFPS

MINOR RIGHTS

MAJOR LEFTS

MINGR LEETs

FERCENT RIGHT TURN CURE RADIUS (f%)
BRADE ANGLE FOR RIGHT TURNS
o0 2

0, QD 0 20
0. 00 G 20

Z 8U TRUCKS “ COMBINATION
AND RV VEHICLES
__Mmm_;m___ ________ ; ______
0 o
G 0

TABULAR VALUES ADJUSTED
(Table 10:2) _YfEEE__
NE S50 S.50
WR LAl = .00
NE 6. S0 6,50
c-zo

T e Aty i -

% MITORCYCLES

")
Q

0

SIGHT DIST.
ADJUSTMENT

Nt gy s e e b P s o b

T

ACCELERATION LANE
FOR RIGHT TURNS

T e il v e e e et (et i e

o Gl . 1T s s Bt ey a1 g T S L vt i vt s ikt et B e i S e S it

FINAL

CRITICAL GAP

R e L T —




L.

L]

..}

—

L1 [ 1

£

CAFACITY AND LLEVEL-OF-SERVICE Fage-3
POTEN- ACTUAL
FLOW- TiAL MOVEMENT SHARED RESERVE
RATE CAFACITY CAFACITY CAPACITY CAPACI 1Y
MOVEMENT v(pcph) c {pcph) c (pcph) c {pcph? c =c - v LOS
=} M SH £ 8H
MINOR STREET
NE LEFT 0 S49 549 = S49 0k 49 > A
> 0 * 0 ;
RIGHT 0 Q06 P08 2 04 > Q& A
MAJOIR STREET
We LEFT oo 987 87 987 Q87 &
CL-Z/

At be ’ T i i e i e s

T A A e A e me e o eaaee e




(.

L.J

L. (.

(=]

1985 MCM:

UNSIGNALIZED INTERSECTIONS

Fagee-e

Ho oK e B AN B W K e B 3 S BN T e A B2 e T e 3 o 3 e e o HERHK A NE SR n NS

IDENTIFYING INFORMATION

S LAl ol o e T £ T Y IR 4 T 000 LG M . 0 A Sl e e 1 TS B 778 R ke 1 e o 4. B 1 o e PR £ i o e St et P B S e e

AVERAGE RUNNING SPEED, MAJOR STREET...... e ce IO
FEAK HOUR FACTOR........ e e e 1
AREA POPULATION. .. vunaennna. e e, 150000
NAME OF THE EAST/WEST STREET..... e .o, Kuakini
NAME OF THE NORTH/SOUTH STREET. wvuuverninensnsnn. Site Access
NAME OF THE ANALYST..evvonenuan. e R .. clc
DATE OF THE ANALYSIS (mm/cd/yy) eeneuu.n.. e 11/27/89
TIME PERIOD ANALYZED...... et Frojectad P
OTHER INFORMATIOM: sapm wf pa“Te‘f
INTERSECTION -TYPE AND CONTROL
INTERSECTION TYPE: T-IMTERSECTION
MAJOR STREET DIRECTION: EAST/WEST
CONTROL. TYPE NORTHEQUND: STOF SIGN
TRAFFIC VOLUMES

ER WE ME SE
LEFT 0 40 o -
THRU 185 232 R
RIGHT O 0 110 -
NUMEER OF LANES

EB WE W SE
LANES 1 = e
- 2e




ADJUSTMENT FACTORS

_-—--..._-_...-.-.-._-.-.-——-—.—-—_-....—....—_....—._.—-—-....—.——._--~....—--_.-.........-...-....——..—........_.-_....—-.....-.....-__.-.-...._-. ey o s e

FERCENT RIGHT TURN CURE RADIUS (ft)
GRADE ANGLE FOR RIGHT TURNS
EASTEROUND m—ajag_ _____ ;;_—“ “‘““““‘“;8“““"“ ---------
WESTEOUND Q.00 P 20
NORTHBOUND Q.00 0 20
SOUTHEOUND ————- - -
VEHICLE COMPOSITION

4 SU TRUCHKS

Z COMZIMATION

AND RV S VERICLES A MOTORCVCLES
EASTEDOUND O 0 e
WESTECUND 0 0 8]
NORTHEOQUND O 0 !
SOUTHEOUND e - ——
CRITICAL GAFS
TABULAR VALUES ADJUSTED SIGHT DIST.
{Table 10-2 VALUE ADJUSTHMENT
MINGR RIGHTS
NE 5. 50 S.580 Q.00
MAJOR LLEFTS
WE 5.00 S 00 0,00
MINOR LEFTS
NE 6. 50 &.5C oL 00
&-23

ey e

.7.__-..._,.“_.&‘"4

ACLELERATION LANE
FOR RIBHT TURNS

T ek e o e et M T e 2020 10w

el i Lt T S e ek ki o7 St

FINaL
CRITICAL GAPF

Eade i b P R ——

B




L1 L3 L) ()

...-.-......_._-.._.—........__—-..—_......--_.--...-—.--.__——-.—__—.-.....-—.-—-..—.__—.u.——..—u.._._-.

RESERVE
CAFACITY

c =

-V

A e e —— e e i S0 b e e S S o e T A e i e it e o B e e b o ity

CAPACITY AND LEVEL-0F-SERVICE
POTEN~-
FLOW-— TIAL
RATE CarPACITY
MOVEMENT vipcph) e (peph)
P
MINOR STREET
NE LEFT 0 S22
RIGHT 121 A
MAJOR STREET
Wk LEFT 44 - - 287
A
N

ACTUAL
MOVEMENT SHARED
CarACITY CAPACITY
c {(peph) c {pcph)
r: S
508 08
> s
0O > Q04
g7 2?87

—— o ramad 8 e
aaT T et

2435
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1985 HCMe:

UNSIBNALIZED INTERSECTIONS
%%****#*********%%****%%*%**ﬁ%%*%**%*%%*%%

Fage-1

“'--!-*-X--K--h’-*-’:éﬁ-'H-*'.!'--ﬁ-'.‘:“*':\i"x".‘!-'ﬁ pdoa LT 2 T

.—...__...__....__.___............_._..._..__._.._...._._._._.,___.._..__._...._....._.__.._._.._.__.._._.._....,....._._......_._-.——._—...._._._..._.__.._-_._._.__

FEAK HOUR FACTOR. ... a. ... e Fr v e

AREA P AT IO s et e e el e e mwua
NAME OF THE EAST/WEST R = <
NAME OF THE NORTH/S0UTH STREET. .vvu.wn.. ...
NAME OF THE ANALYST............ “unena e
DATE OF THE anaLYsIg (mm/dd/ vy} owenn. e
TIME PERIOD ANQLYZED.;;.. ...... A vme e .

OTHER IMNEORMATIOM: sazat

INTERSECTION TYFE AND CONTROL

--—--u-_---..._-....-..-_.........._.-—_.-—-.u-..—-a-..-......-———-—-...—-—-.--.-..—...-..—.——-.—-.-—..._.._._. ._.—.--....-__—-_...._..—--—--.—-...._—.—...—.-..-.._—._..-

INTERBECTION TYRE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST. WEST

CONTROL TvrE NORTHRBOUND: STOF SIGN

TRAFFIC VOLUMES

£B WE NE SE
LEFT 0 0 o -
THIRU 275 278 o -
RIGHT o . o —

NMUMEER OF LaNEs

SRS ) e 1 B R S 10 m e s ———

=& We
LANE S ) — -
‘ C-2<
T et b st

' e Doverae m

...... 0
..... - 1
...... 150000
...... Kuakini
srewvn. Site Accaessg
. clc
e 11/27/89
...... Frojected Satuwrday
uﬂb raic;
H

i -

e e e e et e e e e e e e e, —.-....._--..-_—.__—-.._—..—...._-..._.-n-——---——-—.——._.——.-_—.-..




ADJUSTHMENT FACTORS

—— mn — -

PERCENT
GBRADE
EASTEOUND _—8?85_
WESTEOUND - 0.00
MORTHBOUND  o.00
SOUTHEOUND — —wem

VEHICLE COMFOSITION

RIBHT TURM
ANGLE

Q0

G0

Z 8U TRUCKS

b o vt s o s,

CURE RADIUS (ft)
FOR RIBHT TURNS

T et et it 4 e e e iy s e e

._-.--_._—-._.._.-..—....--—...-—........._......-..-—.—-.-_—._..-..—-_-.—.._.4-.-_-..—._._..._...—._-___—--..—._-..-.

ACCELERATION LanME
FOR RIBHT TURNS

e e v e e s e sttt s i e

T e e it ot e e e e et ) s

% COMBINATION

AND RS VEHICLES 4 MOTORCYCLES
EASTROUND 8 ) C f
Z8TROUND ] 2} O
NORTHEOUND 0 0o v
S0UTHEOUND - = e
CRITICAL SAPS i
TARULAR YALUES ADJUSTED SIGHT DIST, FINAL
{Table 10-3) VALLUE ADJUSTMENT CRITICAL caF
MINOR RIGHTS
NE e S0 .50 Q.00 S.50
MAJOR LEFTS
Wiz L s T 5. 00 QO 5.00
MINOR LEFTS i
NE &. 50 &S50 0.00 H.50 ]
{
i
3
7 . i
& <l f
i
|
i

T s e



(..

I

f

CAPsCITY AND LEVEL-OF-SERVICE

Fage-
POTERN-- ACTUAL
FLOW-- TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CAFACITY CAFACITY
MOVEMENMT vipcph! c (pcph) ¢ (pcph? c  (pcph) c=c =—-wv LO
o M = R s
FITNOR STREET
NE LEFT 0 484 484 > 484 > 484 >
s o > O e
RIGHT O 8BS Q85 > 855 » 855 >
MaJoR STREET
WB LEFT oo FS2 952 252 252

-2

T L b Ap———" st b ST

/

- e r £ e U,
it i g b At
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1985 HCM:  UNSIGNALIZED INTERSECTIONS

Gl Lo T T R ) L b o *'%********************-)i-****-ﬁ'%i—*ﬁ***% *¥%

IDENTIFYING INFORMATION

e ey — — —— et b e st o

AVERAGE RUNNING SFEED, MAJOR STREET..

FEAK HOUR FACTOR. .« v v vssen s s ...
AREA POFULATION........ e, e,
NAME OF THE EAST/WEST STREET e vvsvnesnnnnn...
NAME OF THE NORTH/SOUTH STREET............ .
NAME OF THE ANALYST............ e ...
DATE OF THE ANALYSIS (mm/dd/yy)...........

TIME PERIDD ANALYZED............... e,

OTHER INFORMATION: sasat

INTERSECTION TYFE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYFE NORTHEOUND: STOF SIGN

- TRAFFIC voLumMEs

EB We NE S5
LEFT Q 114 o] e
THRU 242 27 8] -
RIGHT 0 o 108 T
NUMBER OF LANES
Em bl NE
LANE i 2 1
C-28
e it ok i B i "'”-‘--m.-.( o p ST T

LI I

------

Fage—-1
HF 0 2

-——_.—.—.——_..—.-.-........._...-—_..-—.——-......__.——..._.—.-.-.._

« 130000
« FEuakini

Site Access

. Clc

11/27/89

~ Frojected Saturday

wf Rmﬁfuf

T T et il e s . v v i s o B ke At e e,

I it T TREET R b e s et e v —— T e b et 4 st e e e e s e . e

._.-..._.._....._-..—.._—...-.—-_—..._.._—.._-..—-_......._-.—..-.——--...._-.----....-..—-—-.-.......-.._.—..—.._.-_..-..-_——-




(J (3 o )

ADJUSTMENT FACTORS Fage-2

e i -

FPERCENT RIGHT TURN CURE RADIUS (f+) ACCELERATION LANE

BRADE ANGLE FOR RIGMT TURNS  FOR RIGHT TURNS
EASTBOUND  o.00 sa 20 N
WESTECUND 0. 00 FO 20 b
NORTHEQUND 0. 00 90 20 N
SOUTHEOUMD  ——mee — -— -

VEHICLE COMPOSITION

_......._...._._......_.-..__._........_......_......_.........._......._..._...._..._......_.._.......__....._....-......_,.._...__.._.__..._._....._....._....._............._.._._.._...,..__..._.._.........,....

% 8SU TRUCKS % COMBINATION

AND RV.'S VEHICLEY A FMOTORCYCLES
EASTEOUND - ;~~—~ -~~-—~»SMmm—“ .......... ; ------
WESTEOUND O Q Q
NORTHEOUND 0 0 O
SOUTHROUNMD e — ——
CRITICAL caPs

]

L]

TABULAR VALUES ADJUSTED SIBHT DIST. FINAL
(Table 10-2) VAL UE ADJILUSTMENT CRITICAL Gap

MINOR RIGHTS

NE S.50 S. 50 0. 00 S.50
MAJOR LEFTS

WE S. 00 SO0 Gy 00 Sa D
MINQE LEFTs

HE &. 50 & S0 e CHO G S0

C-R9




L.J

C.J L)

L.

J

}

r

C_]

3

Fage—3

CAFACITY AND LEVEL-OF-SERVICE

it et i S Bt et v St it e et TR it s

FOTEN- ACTUAL

FLOW~ TIAL MOVEMENT SHARED RESERVE
RATE CAFACZITY CAFACITY CarasITY Carapo Ly
MOVEPMENT vi{pcph) c (pcph) c {(pcph) c {pephi Cc = v L.OS
u ] S £ Sl
MINOR STREET
NE LEFT £ 408 74 > 274 s 274 * B
o 848 R S pal
RIGHT 114 348 84 i 248 & T7EZ A
MAJOR STREEY
WE LEFT 121 245 F45 QAL 224 A

v, e .
e g g b ——— Uy S
ik TFISREHFLCL RE S
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1985 HCM: UNSIGNALIZED INTERSECTIONS

HHEEEHHN %% *-K-******'ﬂ'*****************'5(-*******-.‘i-***1{-****************-N-***

IDENTIFYING INFORMATION

e S ——

——— —

AVERAGE RUNNING SPEED, MAJOR STREET. . vuvnnnun.. .. 30
PEAK HOUR FACTOR. ..ueeewoun... .. et e e 1
AREA POPULATION. . vuvtvie e, e tirerane. 150000
NAME OF THE EAST/WEST STREET............. ceeeesn. Kuakini
NAME OF THE NORTH/SOUTH STREET......... teestava.. Site Access
NAME OF THE ANALYST............ e ceriernen. clc
DATE OF THE ANALYSIS (mm/dd/yy)..... e ediannaa.. 11/927789
TIME PERIOD ANALYZED.........ooovunn...... creeeu. Projected AM
> ¢

OTHER INFORMATION: saam W} rojeey
INTERSECTION TYFE AND CONTROL
INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST
CONTROL. TYFE NORTHBOUND: STOP SIgN
TRAFFIC VOLUMES

EB WE NE sB
LEFT 0 0 0 -
THRU 45 44 0 —_—
RIGHT 0 o - 0 _—
NUMBER OF LANES

EE WE: NE se
LLANES 1 2 1 -
¢ -3
A ——— e T i s e e -




—3

.y

R

(O T

-

i
——

ADJUSTMENT FACTORS

FPage-=

FERCENT RIGHT TURN CURE RADIUS (ft)

GRADE ANGLE FOR RIGHT TURNS
EASTBOUND G.00 0 20
WESTBOUND Q.00 Q0 20

NORTHBOUND 0.00 F0 20

SOUTHBOUND

VEHICLE COMFOSITION

— ———— ——

ACCELERATION LANE
FOR RIGHT TURNS

N

N

——— g e —— -

4 SU TRUCKS % COMEINATION

4 MOTORCYCLES

AND RV'S VEHICLES
EASTEOUND P i
WESTROUND o .
NORTHBOUND o | .
SOUTHPOUND o N 3

ERITICAL BAPS

TABULAR VALUES ADJUSTED SIGHT
(Table 10-2) VALUE ADJUST
MINOR RIBHTS

NB 5.50 .50 C.0

MAJOR LEFTS
WE* .00 S.00 0.0

MINOR LEFTS
NE &£.50 &.50 0.0

C-32

T i g b el = e e

O

o

0
DIST. FINAL
MENT CRITICAL Gar
O 9.50
D wla 00
9] 65.50




Y

CAFACITY AND LEVEL-OF-SERVICE

FLOW-
RATE
MOVEMENT

-

Fage-3

POTEN-
TIAL
CAPACITY

vi(pcph) c (pcph)

p

MINOR STREET

NB LEFT 0

RIGHT Q

MAJOR STREET

WER LEFT 0
. it
—7 4¢

i L s

1000

it e T

ACTUAL

MOVEMENT SHARED
CAPACITY CAPACITY
c (pcph) c {pcph)

M SH

228 > 828
) o

98 p Q38

1000 1000

c-353

RESERVE
CAPACITY

c=c - v L0O5
R SH

T S kg e B i ottt s B

B28 > A
0 »?

98 » A

1000 A
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IDENTIFYING INFORMATION

AVERAGE RUNNING SFEED

PEAK HOUR FACTOR.....

AREA PGPULATIDN.-..-..-'..I--..-..-.---....‘
NAME OF THE EAST/WEST STREET. «veeeenansns

NAME OF THE NORTH/SOUTH STREET........

, MAJOR STREET......

Page-1

.. 150000
. Kuakini

........... Site Access

NAME DF THE ANQLYST.....’..-Il..--.‘....l'....l.. Clc

1

DATE OF THE ANALYSIS (mm/dd/yy)seeveacsoans

TIME PERIOD ANALYZED....acna. seceanesarneans

OTHER INFORMATION: saam

INTERSECTION TYPE AND

COTROL

INTERSECTION TYFE: T-INTERSECTION

MAJOR STREET DIRECTION:

CONTROL TYPE NORTHBOUND:

TRAFFIC VYOLUMES

——— —

EAST/WEST

ER W2 NE
LEFT o S0 o
THRU 445 44 o
RIGHT 0 Q 20
NUMBER OF LANES
ER WE
LAMNES 1 2

sB

- 11727789

. Frojected aM

o | ﬁwfeﬁj

P e——— P T L et e

o e S e AL S S T e ——_3 W —




.2 L)

S A S

L

“ wz, b e i Tk ==

ADJUSTMENT FACTORS

FERCENT

GRADE
EASTRBOUND —hajgg_
WESTBOUND 0.00
NORTHEOUND 0.00
SOUTHEOUND ———w—

RIGHT TURN
ANGLE

————

CURE RADIUS (ft)
FOR RIGHT TURNS

F0

0

?0

D e L L L S

VEHICLE COMFPOSITION

- o —

4 8SU TRUCKS % COMEINATION

Fage-2

T v s A St e ey B My o e -

ACCELERATION LANE
FOR RIGHT TURNS

S e - o 4 e 2 e 2 e

—— . — it s

AND RV'S YEMICLES L MOTORCYCLES
EASTBOUND ¢ (8] 0
WESTROUND O 0 O
NORTHECUND 3] O 0
SoUTHEOUND —— ——— -
CRITICAL 3ars ”
TABULAR VALUES ADJUSTED SIGHT DIST. FINAL
(Table 10-2) VALUE ADJUSTMENT CRITICAL GaAF
MINOR RIGHTS
NE .50 S9.50 Q.00 S50
MAJOR LE~TS
WE S. 0 e 00 Q.00 TG0
MINOR LEFTS
NI &. S0 5.50 Q.00 &.00
. C-35

e VRIS

R
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CAPACITY aAND LEVEL-OF-SERVICE

e s et A e e By

MOVEMENT

MINOR STREET
NEB LEFT
RIGHT
MAJOR STREET

We LEFT

—— —

E

FOTEN-
FLOW- TIAL
RATE CAPACITY
vipeph) c (pecph)
]
0 798
22 98
33 1000
at
‘;_.

B IR

ACTUAL
MOVEMENT SHARED
CAPACITY CAPACITY
c (pcph) c  (pcph?
™ S+
782 3 782
> 998
998 > @28
1000 1000
deley
- C ’53é>

c

RESERVE
CAPACITY
=g -v

e 1-¥4

- s b ——————— o

_—.—._._..._.......-——---———-————-——-—._-.._

EEL At o e e o e oty e o e et v ——
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********%********%**********%********%***%%******%**%****************

IDENTIFYING INFORMATION

[— - o —— ey s e e —— ———

AVERAGE RUNNING SFEED, MAJOR STREET.............. 50
PEAK HOUR FACTOR- v.uono.un. ... e e 1

AREA POPULATION......... et reeaiaeaaa. ceeeee. 150000

NAME OF THE EAST/WEST STREET......... e . Kuakini

NAME OF THE NORTH/SDUTH STREET............. ciue.. Site Access
NAME OF THE ANALYST..:..... e ceve. clc

DATE OF THE ANALYSIS (mm/dd/yy)e.e.nnnn..... ceve. 11727789
TIME PERIOD ANALYZED........ . Frojected PM
OTHER INFORMATION: sapm ' wfe fr 01“{

INTERSECTION TYFE AND CONTROL

bt v

INTERSECTION VYPE: T—INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYFE NORTHBOUND: STOP SIGNM

TRAFFIC VOLUMES

——— e —— —— ——— —— ——

ERB WB NE Sk
LEFT ___S 0 0 —::_
THRU 185 232 0 -
RIGHT 0 0 o —

NUMBER OF LANES

ER Wiz NE SE

- ———— L Lt T e ——— it Y e g s mata

LANES 1 2 i =

)
O
{
(9N
~d

0 ekl et S g 8

I R ey e £ A 4 S A A AL B Een, 1



)

L)

3 ) (7

C3

ADJUSTHMENT FACTORS

—— ] p—

FERCENT RIBHT TURN CURE RADIUS (£t) ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS
EASTEOUND 0. 00 90 20 N
WESTEOUND 0. 00 90 20 Y
NORTHEQUND 0. 00 90 20 I
SOUTHEOUND ————m—- — — -
VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION
AND RV 'S VEHICLES % MOTORCYCLES
EASTBOUND . O 0 o
WESTEOUND ) 0 0
NORTHEOUND 0 0 o
SOUTHEQUING - — —
CRITICAL GAPS “
TABULAR VALUES  ADJUSTED SIGHT DIST. FINAL
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP

MINOR RIGHTS

NE 5.50 5. 50 0. 00 5.50
MAJOR LEFTS

WE 5. 00 5. 00 0.00 5. 00
MINOR LEFTS

NE 6. 50 &.50 0. 00 &. 50

c-28%

e i e © Tttt =

T T e e e,




L
!
CAPACITY AND
s
] j MOVEMENT
g " " MINOR STREET
ff, NB LEFT
b
. RIGHT
i
- MAJOR STREET
o WB LEFT

POTEN~ ACTUAL
FLOW- TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CarPacCITY CAPACITY
vi{pcph) ¢ (peph) ¢ {(pcph) €  (pcphy s £ - v Los
fa} i1 SH R 8H
o 549 549 > J49 > 349 > p
> 0 > 0 >
o 04 04 > P06 > P06 > A
0 287 a7 87 Q&7 A
C-349




CORRECTION

f THE PRECEDING DOCUMENT(S) HAS |
- | BEEN REPHOTOGRAPHED TO ASSURE |
| LEGIBILITY |
SEE FRAME(S)
IMMEDIATELY FOLLOWING
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CAPACITY AND LEVEL-OF-SERVICE

TN g

Eiaase TTNRVGEYY

POTEN- ACTUAL
FLOW- TIAL MOVEMENT
RATE CAPACITY CAPACITY
MOVEMENT vipcph) c (pcph) ¢ (peph)
|
-MINOR STREET
NB LEFT O 549 S49
RIGHT o Q06 706
MAJOR STREET
WE LEFT 0 287 987
C -3

—— e,

———— s s — — ———

NN

Fage—3
SHARED RESERVE
CAPACITY CAPACITY
c (pcph) c=c - v L0OS
SH R SH
o942 x S49 r A
0 p o >
0868 > 086 > A
987 Q87 A
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*************************************************ﬁ****%*****#********

IDENTIFYING INFORMATION

AVERAGE RUNNING SPEED, MAJOR STREET..... P, see 30
FEAK HDUR FACTOR...... ressnansua e aesaneseseanna 1
AREA POPULATION. e v vect et cencnnnenenan.. cesecae 130000

NAME OF THE EAST/WEST STREET;.................... Kuakini

NAME OF THE NORTH/SOUTH STREET. .« .usvennsn...... .. Site Access
NAME OF THE ANALYST.......eo..... eeeeaan. ceeann clec

DATE OF THE ANALYSIS (am/dd/yy)........ e, 11/27/89
TIME PERIOD ANALYZED....... e Ceeeaenan Frojected PM
OTHER INFORMATION: sapm wf ﬁa“fe‘f

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T~INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHEBUND: STOF SIGN

TRAFFIC VOLUMES

ER WB NE sE
LEFT o s o
THRU 185 232 PR
RIGHT 0 o 110 -

NUMBER OF LANES

— L R — —_ —— - —— e ———

LANES 1 2 i -




T

[,

(v

————

I

r

ADJUSTMENT FACTORS

FPage-2

—— ——— L S s i S Bt

FERCENT

GRADE

EASTEGUND -_;:gg-
WESTEOUND 0.00
NORTHBOUND 0.00
SOUTHEOUND —————

VEHICLE COMFOSITION

—— —— —-— v —

RIGHT TURN CURE RADIUS (ft)

ANGLE FOR RIGHT TURNS
g0 B 20 o
Q0 20
Q0 20

4 SU TRUCKS

Z COMBINATICN

AND RV'S VEHICLES
EASTBOUND e o
WESTBOUND 0 0
NORTHEOUND 0 0

SOUTHEROUND

CRITICAL GAFS

ACCELERATION LANE
FOR RIGHT TURNMNS

s vt S Sy e e A o e e sy

% MOTORCYCLES

ADJUSTED

TABULAR VALUES SIBGHT DIST. FINAL
(Table 10-2) VALUE | ADJUSTMENT CRITICAL GAP

MINCR RIGHTES

NE TS50 e S0 0.00 S.50
MAJOR LEFTS .

WE Sa 00 Z.00 Q.00 5.00
MINOR LEFTS

NE 5.30 .30 O Cu 6. 50

C -4l

e, - AR
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CAPACITY aND LEVEL~0F-SERVICE Page-x

—— e e ey e s _—-..——-._—-—.__.——_...._-......—-—.——-.———-—--—.._—-..——..—-..-..._—...——-.._._

————

FOTEN- ACTUAL
FLOW~ TIAL MOVEMENT SHARED RESERVE
RATE CAFACITY CAPACITY CAFACITY CAPACITY
MOVEMENT vipcph) c (pcph) ¢ {(peph) € (pcph t=c =-wv Ipos
p M SH R S
MINOR STREET
NEB LEFT o] 522 SO8 > 08 > 208 > g
>0 » 785 >A
RIGHT 121 04 G4 > P06 > 783 > A
MAJOR STREET
WE LEFT 44 987 87 87 43 A
!
c-42
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*********************************************************************

IDENTIFYING INFORMAT Y ON

AVERABE RUNNING SFEED, MAaJOR STREET.............. 30
PEAK HOuR FACTOR............... e eia ..., 1
AREA POFULATION. . ..., ... ... “reranea. terieaneia.., 130000
NAME OF THE EAST/weST STREETL....... ......... ree. Kuakini
NAME OF THE NORTH/SOUTH STRESTweeeii ... -+ Site Access
NAME OF THE ANALYST............ teenaa. Tereesnein.. Cle
DATE OF The ANALYSIS (ma/ddsyyy ... ... e ieeaa. 11/27/89
TIME PERI1OD ANQLYZED....f. ..... R LT T Frojected Saturday
QTHER INFORMAT I ON: sasat u7b 0%i€(
INTERSECTION TYPE AND CONTROL
INTERSEC T ON TYFZ: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST
CQNTRDL TYPE NORTHESUND: ETOP sIGN
TRAFFIC VOLUMES

&R WE NE SE
LEFT e T T, T
THRU 235 27e 0 -
RIGHT 0 0 0 —
NUMBER oF LaNES

LANES 1 by i -
T - (C-43

[ PP A

TS I
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TR T T

(...

L)

t..7r

C_y

L.

ey ] e —— -

ADJUSTMENT FACTORS

Fage-2

PERCENT RIGHT TURN

GRADE ANGLE FOR RIGHT TURNS
EASTBCOUND ) .00 ) GO o 20
WESTEOUND 0.00 F0 20
NORTHEGUND 0. 00 70 20
SOUTHBOUND ————- — —

VEHICLE COMFOSITION

CURB RADIUS

(&)

ACCELERATION LANE
FOR RIGHT TURNS

i

N

N

% SU TRUCKS

AND RV'S
EAsTEOUND ; ——————
WESTBOUND 0
NORTHEOUND ¢

S0UTHICUMND

CRITICAL GAFS

2

4 COMBINATION

VEHICLES

% MOTORCYCLES

. . ke S — - —— ks

TARBULAR VALUES

(Table 10-2)

MINOR RIGHTS

NE 5.50
MAJOR LEFTS

We S.00
MINCR LEFTS

NB 6. 50

-— —e

ADJUSTED SIGHT DIST. FINAL
VALLE ADJUSTMENT CRITICAL GAP
.50 0.00 S.50
S.00 0.00 S.00
&.50 0.00 .50
-4
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CAFACITY AND LEVEL-OF-SERVICE

T D St s S Y i . S LS S S8 Ly . 7 T T R D Sy S B S} 7 e S i S S ol S by e S

MOVEMENT

MINOR STREET
NE LEFT
RIGHT

MAJOR STREET

WEB LEFT

o,

Page-3

POTEN- ACTUAL
FLOW- TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CARPACITY CAPACITY
vipeph) c (peph) ¢ (pcph) c (peph) c - v LOS
p M SH SH
Q 484 484 > ag4 > 484 > A
> 0 p >
0 8353 855 > 853 > 835 > &
0 s2 52 es52 92 A
C-£5
L

Tt s, A Tt
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1985 HEM: UNSIGNALIZED INTERSECTIONS
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IDENTIFYING INFORMATION

Fage—1

AVERABE RUNNING SFEED, MAJOR STREET.v.-«- -e

FPEAK HOUR FACTOR..-0na..

AREA POPULATION...... ses e

NAME OF THE EAST/WEST STREET.....

NAME OF THE NORTH/SOUTH STREET.ceacecasa

P S A S TR AN eSS ASE S EE N s 1

LI B B BN 1500‘:’0

nrssessssssseess Huakini

asere= Site Access

NAME OF THE ANALYST..ececannn. smasemsenamana snea. ClC
DATE OF THE ANALYSIS (MM/dd/YY) ceceveeanannnennnn 11/727/8%
TIME PERIOD ANALYZED....... Nemseeamsanane .

OTHER INFORMATION: sasat

INTERSECTION TYFE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL. TYPE NORTHBGOUND: STCOP SIGN

TRAFFIC VOLUMES

~vee-. Frojected Saturday

uf Rmﬁfuf

EB WE NB sB
LEFT o 110 o -
THRU 242 278 o -
RIGHT 0 O 105 -

NUMBER OF LANES

EE Wk
LANES 1 2

T

et e — it B S, o Bk, AL et 8 54 G e s S it vy S S

e
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¥

o

C.r

O 3 O

(L 3 {3

1

Cr

ADJUSTMENT FACTORS

-—

PERCENT RIGHT TURN CURE RADIUS (£+) ACCELERATION LANE
SRADE ANGLE FOR RIGHT TURNS FOR RIGHT TURNS
EASTROUND 0.00 90 a0 N ) 5
WESTEDUND 0. 00 90 20 N |
NORTHEQUND 0. Q0 90 20 N :
SOUTHEOUMD =~ ~———- -— - -

VEHICLE COMPOSITION

———— —

EASTBOUND

WESTROUND

NORTHBOUND

SOUTHRBOUND

4 SU TRUCKS

% COMBRINATION

ot

AND RV'S VEHICLES %Z MOTDRCYCLES
) 0 ) o o
8] 0 Q
O (8] o

CRITICAL GaFsS

——

——

MINOR RIGHTS

MAJOR LEFTS

MINOR LEFTS

TABULAR VALUES
(Table 10-22)

NE

WR

NB

S. 50

J.00

[
T i

S 00
6.50
- C-47
/

ADJUSTED
VAL UE

- e e et

SIGHT DIST.

A e et S Lt B e a8 i

FINAL

fnfusTMENT CRITICAL sAf
0. 00 5.50
GO0 5.00
C. 00 &. S50

s S




CAFACITY AnND LEVEL-0F-SERVICE Fage-3I

—— — — -

_——.__-——-_—_—_—._—._.—.__—-_.__.—__—._-—._ e ey e st e

POTEN- ACTUAL

FLOW~ TIAL MOVEMENT SHARED RESERVE
RATE CAFACITY CAFACITY CAPACITY CAFACLITY
MOVEMENT vipcph) c (peph) ¢ {pcph) c  (pcph) €c=c - v LOS
P M SH R S
MINOR STREET
NB LEFT 0 408 374 e 374 » 374 » E®
> 848 > TIX A
RIGHT 114 248 848 > g4 > 733 2 A
MAJOR STREET
WB LEFT 121 P45 745 245 824 A
- ‘_- 6‘48

. W - . T et ety o ¥ At i I P ’
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Page-1

Qi*ll*illliiI'-I'*lli‘*’l{ﬂ##*iii*iﬁlli‘.lﬂlIv§§i*i*!ilf{*il*i’l*#!iQ’llli"

IDENTIFYING INFORMATION

— — ey o — ———— T e et . et e i . 2 o 7

AVERAGE RUNNING SPEED, MAJOR STREET............ +. 30

PEAK HOUR FACTOR. v uittinnenniineenmnnanennn, !

e 150000

NAME OF THE EAST/WEST STREET....... Creerreraaeaas QUEEN KAAHUMANU Huwy
NAME OF THE NORTH/SOUTH STREET........... veeias ++ KAIWI STREET

NAME QF THE ANALYST.....vvveivnnnonnnnrnnnnnnnn. + SR

DATE OF THE ANALYSIS (mm/dd/yy)e.veecerevnsnne... 8-4-90

TIME PERIOD ANALYZED.............. e iiaiaeaeaa, AM PEAK HOUR

w/o PROJECT

OTHER INFORHHTION:_QKNAMSZ

INTERSECYION TYPE AND CONTROL

INTERSECTION TYPE: T~INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND:

TRAFFIC VOLUMES

—— e —— At e e i e e

EB B NB s
LEFT __-; ' _;;; -55; o
THRU 664 508 e -
RIGHT 300 e 272  --

NUMBER OF LANES

EB uB NB S8
LANES 2 ] 2 -
C -44

T g i ik E e i gt




L.}

3

ADJUSTMENT FACTORS

——_—-....—-_——_—........-————————--.__——_—-....__.___....—...—————-——-—-.———-—_—_—-...—_

PERCENT RIGHT TURN CURB RADIUS (ft)

ACCELERATION LANE

T A iy e

GRADE ANGLE FOR RIGHT TURNS  FOR RIGHT TURNS
EAsTBOUND 0.0 w0 2 N
WESTBOUND  @.00 90 20 N
NORTHBOUND  0.@0 30 20 N
SOUTHBOUND —--—- - - -
VEHICLE COMPOSITION

% SU TRUCKS % COMBINATION
AND RV'S VEHICLES % MOTORCYCLES
EASTBOUND ; ----------- e o
WESTBOUND ) ) )
NORTHBOUND ) 2 )
SOUTHBOUND - - ~—-
CRITICAL GAPS
- TABULAR VALUES  ADJUSTED  SIGHT DIST. FINAL
(Table 10-2) VALUE ADJUSTMENT  CRITICAL GAP

MINOR RIeWTS T s

NB 5.50 5.50 2.00 5.50
MAJOR LEFTS

W8 5.50 5.50 0.00 5.50
MINOR LEFTS

NB 7.00 7.00 0.00 7.20

C-50

T I S

[OPRS
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CAPACITY AND LEVEL-OF-SERVICE

Page-3
POTEN- ACTUAL
FLOW- TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CAPACITY CAPACITY
MOVEMENT vipeph) ¢ {peph) ¢ (pcph} c f(pcph) c=c¢c -v LGS
p M SH R S5H
MINOR STREET
NB LEFT 229 75 ) ] -229 F
RIGHT 295 B41 B4 B41 341 B
MAJOR STREET
WB LEFT 356 347 347 347 -9 F
C-5]
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IDENTIFYING INFORMATION

-—_—__-—_-.-_..._-.-_——_—-...-——.——-.--._——...—_-.-...__————-.__———.._-—_—...__.—_—-.—_—_—

AVERAGE RUNNING SPEED, MAJOR STREET............ .. 30

PEAK HOUR FACTOR.......cc..u. ettt it 1

AREA POPULATION. i ittt ittt it tntnernnennnnns 150000

NAME OF THE EAST/WEST STREET...vuneernrrnnnennnn. QUEEN KAAHUMANU HWY
NAME OF THE NORTH/SOUTH STREET...... L N KHIQI STREET

NAME OF THE ANALYST .. vttt innennerennannnas SR

DATE OF THE ANALYSIS (mm/dd/yy)eueeevcvnenrnnnses 8~-4-90

TIME PERIOD ANALYZED. .. vevuetennrnnnronnnnnnnnns fAM PEAK HOUR

: >
OTHER INFORMATION: QKWAMPR W/ PROTECT

INTERSECTION TYPE AND CONTROL

P ) p—— —— —

T T R R S e o S 108 ey St et o

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND:

TRAFFIC VOLUMES. -

EB wB NB 5B
LEFT @ 327 221 -
THRU BE4 508 2 -
RIGHT 320 2 274 -
NUMBER OF LANES
EB wB NB sB
LANES 2 ! 2 -
C-572

— SUPTO, i, U ——
T s 1 e Sy, waem




ADJUSTMENT FACTORS Page-2

-

PERCENT RIBHT TURN CURB RADIUS (ft) ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS  FOR RIGHT TURNS
EASTROUND 0.0 g 20 N
WESTBOUND  2.00 30 20 N
NORTHBOUND  @.00 30 20 N
SOUTHBOUND —---- --- - -

VEHICLE COMPOSITION

—.—_-..——-.—-—..._._-..——————.__—-._—-—_—-.----._—.._-—.——-..——-._—-.__-.._—-—--—_._...——...———._

4 SU TRUCKS % COMBINATION

AND RY'S VEHICLES % MOTORCYCLES
EASTBOUND .2 0 0.
WESTBOUND ) ) 0
NORTHBOUND . @ 0 ' 0
SOUTHBOUND -—- — o
CRITICAL GAPS
| TABULAR VALUES  ADJUSTED SIGHT DIST. FINAL
(Table 10-2) VALUE ADJUSTMENT,  CRITICAL GAP
MINOR RIGHTS
NB 5.50 5.50 0.20 5.50
MAJOR LEFTS
WB 5.50 5.50 0.00 5.50
MINOR LEFTS
NE 7.00 7.00 0.00 7.00

2 M 8 e e .
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CAPACITY AND LEVEL-OF-SERVICE

Page-3
POTEN- ACTUAL
FLOW- TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CAPACITY CAPACITY
MOVEMENT vipeph) ¢ (peph} ¢ (pcph) ¢ {pcph} ¢ = ¢ -v LOS
p M SH R SH
MINOR STREET
NB LEFT 243 75 2 ] ~243 F
RIGHT 301 £33 B33 B33 332 B
MAJOR STREET
WB LEFT 360 338 338 338 =22 F
c-54
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IDENTIFYING INFORMATION

——-.-.._-__—————-—...———_——-_—————-—.-..--———--..-——_—__.--.-.-_—_-..-.—__-—__—-.-.._———...-—

AVERAGE RUNNING SPEED, MAJOR STREET.............. 50

PEAK HOUR FACTOR....evnenunnnsess. e e

AREA POPULATION. s« vu v veeeteeneneennnnnnnnnnnnns, 150000

NAME OF THE EAST/WEST STREET............... e QUEEN KARHUMANU HUY
NAME OF THE NORTH/SOUTH STREET...... e, KAIWI STREET

MAME OF THE ANALYST....... e, e SR

DATE OF THE ANALYSIS (Mm/dd/yy)deesnsnnsennss... .. 8-4-90

TIME PERIOD ANALYZED. ... vvvvvnnnsrnnnsns. e PM PEAK HOUR

OTHER INFORMATION:- QKWPME2 Vo ProgarEeT
INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND:

TRAFFIC VOLUMES ..

EB wB NB SB
LEFT o 218 140 -
THRU 798 525 @ -
RIGHT 301 @ 835 -

NUMBER QF LANES

- — — —— - R S St T S S S 8 e ke S . A S g

EB ue NB sB
LANES 2 I 2 --
C -2
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ADJUSTMENT FACTORS Page-2

_.-_—......——-———-—————-———--———-.—--...__..__._...____—--—————————————--——_-.______

(...

(_3

(.1

L)

-

PERCENT RIGHT TURN CURB RADIUS (f1)

ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS  FOR RIGHT TURNS
EASTBOUND  0.00 e . N
WESTBOUND  ©.20 90 20 N
NORTHBOUND  ©.0@ 30 20 N
SOUTHBOUND  --——- ——- ——- -

VEHICLE COMPOSITION

e e e e - —

% SU TRUCKS % COMBINATION

el L T

AND RU'S VEHICLES % MOTORCYCLES
EASTBOUND 0 0 )
WESTBOUND e 2 )
NORTHEOUND ) 2 )
SOUTHBOUND —- ~—— —
CRITICAL GAPS

TABULAR VALUES ADJUSTED  SIGHT DIST. FINAL

" “{Table 10~2) YALUE

———— e S o T .

MINOR RIGHTS

ADJUSTMENT CRITICAL &aP

NB 5.50 5.50 .00 .50
MAJOR LEFTS
wB 5.50 5.50 0.20 S.50
MINOR LEFTS
NB 7.00 7.00 @.00 7.00
C- £
o

—— e e e e ol by e




CAPACITY AND LEVEL-OF-SERVICE Page-3

POTEN- ACTUAL
- FLOW- TIAL MOVEMENT SHARED RESERVE
t RATE CAPACITY CAPACITY CAPACITY CAPACITY
gr MOVEMENT vipcph) ¢ (pcph) ¢ (peph) ¢ (peph) ¢ = ¢ -y |Lps

MINOR STREET

o NB LEFT 154 75 .18 18 -138 F
o RIGHT 589 592 592 592 3 E

| MAJOR STREET

WB LEFT 237 293 293 293 56 E

—

et TR il PR e m——e —
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IDENTIFYING INFORMATION

_—-._-...—._—.._-..——-.————-—-————-—_—-._-.-..__.__..———.——-—-————-——-—-—-————_.._..__._

AVERAGE RUNNING SPEED, MAJOR sTReeT...... . cen. 30
PEAK HOUR FAGTOR. ..o .l

AREA POPULATION. ... ... 150000

NAME OF THE EAST/WEST STREET........ e, QUEEN KARHUMANU Huy
NAME OF THE NORTH/SOUTH sTReeT.......... . . KATWI STREET

NAME OF THE ANALYST..... .. T SR

PATE OF THE ANALYSTS (mm/dd/yy)......... .. 8-4-90

TIME PERIOD ANALYZED.......... ... . e, PM PEAK HOUR

OTHER INFORMATION: - QKuPMPR W/ P RargctT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYpPg: T-
MAJOR STREET BIRECTIO

CONTROL TYPE NORTHBOU

TRAFFIC VOLUNMES .-,

—————-..-———...——.——_--..—-—.

— —-..———-.-—-..—-.——-—---..—q.————-—..._-.-—-——-.--._—-—-....—-.

INTERSECTION
N: EAST/WEST

ND:

--.—-.——-—-..-—_———._--._——--..-———-—..—-.....-.——._--.-—._——-.._——-

EB WwB N8 $B

LEFT 0 219 218 --
THRU 798 525 2 -
RIGHT 327 @ 547 -
NUMBER OF LANES

EB w8 NB S8
LANES 2 1 2 -

C-£Q
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ADJUSTMENT FACTORS

— v S = S T S o ot B S I S ———

PERCENT RIGHT TURN CURB RADIUS (ft) ACCELERATION LANE

e i . . S B S o S S ek S S S S o S A S S 0 (£ S S

GRADE ANGLE
EASTBOUND .00 T e
WESTBOUND  ©.00 g0
NORTHBOUND .00 90
SOUTHBOUND —---- ——
VEHICLE COMPOSITION

% §U TRUCKS
AND RV'S
EASTSOUND ;_--”
WESTBOUND 2
NORTHBOUND 0

SOUTHBOUND -

CRITICAL GAPS

FOR RIGHT TURNS

i T S T e e i

% COMBINATION
VEHICLES

. TABULAR VALUES

ADJUSTED
(Table 10-2)  VALUE
MINOR RIGHTS
NB 5.50 5.50
MAJOR LEFTS
uB 5.50 5.5
MINOR LEFTS
NB 7.00 7.00
c -54

e - b PR

FOR RIGHT TURNS

% MOTORCYCLES

—— e — ————— i =

(R E————— PR B ettt

SIGHT DIST. FINAL

ﬁ?igEITENT_ CRITICAL GAP
@.00 5.50
0.00 5.50
0.2 7.00




ST R,
h
¥
’

)

(.

1

L.

)

(S

CAPACITY AND LEVEL-OF-SERVICE Page-3

L 1 e e e . o A} e e e e At e et s

POTEN~ ACTUAL

FLOW- TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CAPACITY CAPACITY
MOVEMENT vipcph) c (peph) ¢ (pecph) ¢ {peph) c=¢ =-v LOS
P M SH R SH

MINOR STREET

NB LEFT 240 75 15 15 =225 F
RIGHT 502 582 582 582 =20 F

MAJOR STREET

W8 LEFT 241 283 283 283 42 E

T e e T Il SPUPURSI AP St
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IDENTIFYING INFORMATION

A — T S S T T vk g ek S o} ok ek g T . S g ot e A el L L S S S N S T D ek ey S S Y S b o ey =

AVERAGE RUNNING SPEED, MAJOR STREET...... Caenaans 30

PEAK HOUR FACTOR. ....cvverensnsnens Ceesira e 1

AREA POPULATION....cvvovvennss Cerearraaanes seenes 150000

NAME OF THE EAST/WEST STREET....vv0eesan Ceareaeas QUEEN KAAHUMANU HWY
NAME OF THE NORTH/SOUTH STREET....civieivenananes KAIWI STREET

NAME OF THE ANALYST.....ciivinenarassecnans . SR

DATE OF THE ANALYSIS (mm/dd/yy)..eev niinianiaans B8-4-90

TIME PERIOD ANALYZED.....vevnrereencncninnnnnaas SAT PEAK HOUR

OTHER INFORMATION: .@KWSAS2 w/o PeorBeT

INTERSECTION TYPE AND CONTROL

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND:

TRAFFIC VOLUMES .

EB wa NB sSB
LEFT 2 250 250 --
THRY 620 427 2 -
RIGHT 220 ] 349 --
NUMBER OF LANES
EB wB NB sB
LANES 2 1 2 -
C-c
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ADJUSTMENT FACTORS Page-2

o-———._——_...-———-..-.——-.————--_——-.——-——

e et B e S B A e S i g S g

PERCENT RIGHT TURN CURB RADIUS (f{) ACCELERATION LANE

GRADE ANGLE FOR RIGHT TURNS  FOR RIGHT TURNS
EASTEOUND 0.0 o 0 N
WESTBOUND  2.020 90 20 N
NORTHBOUND  @.00 90 20 N
SOUTHBOUND  ----- - -—- -

VEHICLE COMPOSITION

—.—_—-.—_—_.-_——_-.__—_—-._-—-._...—-.._———..._-_-..-_——.-_———————.———-—.—_——.—_——--————_—

% SU TRUCKS
AND RV'S
EasteOUND ;-__-
WESTBOUND ...@
NORTHBOUND 2
SOUTHBOUND ———

CRITICAL GAPS

% COMBINATION

VEHICLES % MOTORCYCLES
_______ ;_h___ ______ﬁa_____
@ 2
2 2

. FABULAR VALUES ADJUSTED  SIGHT DIST. FINAL
(Table 10-2) VALUE ADJUSTMENT CRITICAL GAP
MINOR RIGHTS
NB 5.50 5.50@ 0.00 5.50
MAJOR LEFTS
wB 5.50 5.50 0.00 5.50
MINOR LEFTS
NB 7.00 7.00 0.00 7.00
-
L -2
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CAPACITY AND LEVEL-OF-SERVICE

..__...._---.___..-__—___—...___.__..._.___.__...__.___...-....__...____.__...-_.__...__..,___._..-.__.-.

POTEN- ACTUAL

FLOW- TIAL

RATE CAaPA

MOVEMENT vipcph) ¢ (p
¢

c

SHARED
CAPACITY

(pcph)

RESERVE

CAPA
€ =c

O ———— . e — e — - _——————

MINOR STREET

NB LEFT 275
RIGHT 384

MAJOR STREET

W8 LEFT 275

— ety g wb A

MOVEMENT
CITY CAPACITY
¢ph) ¢ (peph}
M
187 43
686 E8E
488 498
-~ s~
R

43
686

405

CITY
- v L0OS
SH

————

131 D
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I ZEE XSS SRR R R AL SRS SR AR RS E SRR RS R RR R R R R R Y X N N NN S A gy

IDENTIFYING INFORMATION

o e S T . T S . P S P o M . o ol ko P R o P D L D W W P o o e g o s D D N e ke B e o S - e S S s

AVERAGE RUNNING SPEED, MAJOR STREET....eveven-n. . 30
PEAK HOUR FACTOR. ..evvsavortoaessasassinancanss ee 1

AREA POPULATION. ..vvverevevoraanrroscassnns cheeen 150000

NAME OF THE EAST/WEST STREET..uvevvrevennnn ceeans QUEEN KAAHUMANU HUWY
NAME OF THE NORTH/SOUTH STREET...eevunveneenennnn KAIWI STREET

NAME OF THE ANALYST.......... Cereieeeaes Ceeeiean. SR

DATE OF THE ANALYSIS (mm/dd/yy)eeeerereeenannans . 8-4-90

TIME PERIOD ANALYZED......c.... e eeeriiieeneenaas SAT PEAK HOUR

OTHER INFORMATION:-QKWSAPR w7/ PRO qBCT

INTERSECTION TYPE AND CONTROL

et - ———— ——— — ——

INTERSECTION TYPE: T-INTERSECTION
MAJOR STREET DIRECTION: EAST/WEST

CONTROL TYPE NORTHBOUND:

TRAFFIC VOLUMES .,

EB ue NB 58
LEFT @ 262 324
THRU 620 407 2 -
RIGHT 298 0 369 -

NUMBER OF LANES

— - - —— . oy o o o

EB we NB sB
LANES 2 1 2 ==
C-e4
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ADJUSTMENT FACTORS

— i ——

PERCENT RIGHT T
BRADE ANGLE

e —— e e

EASTBOUND  @.00 g0 20 N
WESTBOUND  2.02 3 20 N
NORTHBOUND  2.00 L) 20 N
SOUTHBOUND ----- --- ~—- -
VEHICLE COMPOSITION
% SU TRUCKS % COMBINATION
AND RU'S VEHICLES % MOTORCYCLES
EASTBOUND 0 ) e
WESTBOUND ) 0 )
NORTHBOUND .o ) )
SOUTHBOUND -—- --- -
CRITICAL GAPS
- TABULAR VALUES  ADJUSTED  SIGHT DIST, FINAL
(Table 19-2) VALUE ADJUSTMENT  CRITICAL GAP

MINOR RIGHTS

NB 5.50 5.50 0.0 5.50
MAJOR LEFTS

W8 5.50 5.50 0.00 5.50
MINOR LEFTS

NG 7.00 7.00 2.00 7.00

L-65

__—————_...——-.—-—-————-_—_-.__-.-.—_—.-._-—-.——-.————-—___._

URN CURB RADIUS (ft)
FOR RIGHT TURNS

ACCELERATION LANE
FOR RIGHT TURNS

S e e e e e o

—— — g
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CAPACITY AND LEVEL-OF-SERVICE Page-3
POTEN=- ACTUAL
FLOW-  TIAL MOVEMENT SHARED RESERVE
RATE CAPACITY CAPACITY CAPACITY CAPACITY
MOVEMENT vipeph) ¢ (peph) ¢ (peph) c (peph) c= ¢ -v LOS
p M SH R SH
MINOR STREET
NB LEFT 356 89 27 27 -329 F
RIGHT 395 E57 ES7 557 261 C
MAJOR STREET
WB LEFT 288 369 369 369 a1 E
C-66
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BOTANICAL RESOURCES ASSESSMENT
KAILUA PARK
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CHAR & ASSOCIATES

Botanical/ Environmental Consultants

4471 Puu Panini Ave.
Honelulu, Hawaii 96816
{808) 734-7828

August 1990

BOTANICAL ASSESSMENT
KAILUA PARK EXPANSION
NORTH XKONA DISTRICT, ISLAND OF HAWAI'I

INTRODUCTION

In response to increasing community needs for more recreational
oppurtunities, the County of Hawai'i, Department of Parks and
Recreation is proposing to expand its recreational facilities at
Kailua Park. The proposed park expansion would use the remaining
20 acres on the County's 34-acre site which is leased from the
State of Hawai'i. Planned facilities include a gymnasium, swimming
pool, and multi-purpose field. The 20 acres proposed for the new
facilities is undeveloped and supports an open scrub composed

primarily of fountain grass and scattered shrubs.

An assessment of the :botanical resources on the undeveloped

20-acre portion of Kailua Park was conducted on 06 August 1990.

The primary objectives of the field survey were to 1) provide a
general description of the vegetation, and 2) search for threatened
and endangered plant species protected by Federal and State laws.
The scientific names used in this report follow Wagner et al.
(1990).

DESCRIPTION OF THE VEGETATION

The physiognomy is of an open scrubland composed of fountain grass
(Pennisetum setaceum) and scattered shrubs. Kiawe trees (Prosopis
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pallida) form a somewhat dense thicket just outside the project's

boundary.

The substrate is weathered pahoehoe lava flow. Roughly about one-
half of the 20-acre site has been bull-dozed during some time in
the past. These dozed areas tend to support a more weedy mixture

of species along with the ever present fountain grass, Locally
abundant on these dozed areas are Natal redtop grass (Rhvnchelytrum

repens), Florida beggarweed (Desmodium tortuosum), 'uhaloa
(Waltheria indica), indigo (Indigofera suffruticosa), and coat

buttons (Tridax brocumbens). Along the tennis court and BMX track,
shrubs of pluchea (Pluchea symphytifolia) are common.

The areas not dozed support a denser cover of fountain grass,
from 50 to 60% cover. The woody elements are also more numerous
in these areas., Lantana (Lantana camara) is common; koa-haole
(Leucaena leucocephala), 'ilima (Sida fallax), the native caper

or maiapilo (Capparis sandwichiana), and klu (Acacia farnesiana)

are occasional. Areas with depressions usually Support larger
shrubs of noni (Morinda citrifolia) and Christmas berry (Schinus
terebinthifolius), 6 to 10 ft. tall. One small tree each of auto-
graph tree (Clusia rosea) and tree heliotrope (Tournefortia

argentea) are also found on the Property. Locally common in
cracks is sword fern fNephrolepis multiflora).

DISCUSSION

The undeveloped 20-acre portion of Kailua Park is vegetated
largely by introduced Species, principally fountain grass. Native
species found on the property are maiapilo, 'ilima, "uhaloa,

and koali-'awania (Ipomoea indica). All are found in similar
environmental habitats throughout the Hawaiian Islands. None are

officially listed threatened and endangered species; nor are any
proposed or candidate for such status (U. S. FIsh and Wildlife
Service 1989, 1990).
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The proposed park expansion will include more landscape plantings.
It is recommended that the more ornamental native species, as

well as plants originally of Polynesian introduction, be used
wherever feasible. Among these are the maiapilo, wiliwili

(Erythrina sandwicensis), 'ilima, milo (Thespesia populnea), and

kou (Cordia subcordata).
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